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1. ITacnopr (pona oueHUBaEMbIX CPEeICTB
1.1. Obuaactb npumeHennss ®OC
DOC IIpeaHa3HaYeH JUISL IIPOBEPKHU pPE3YIABTATOB OCBOCHUSA
00111e00pa30BaTENbHON YICOHOM AUCIUILIMHLI «XUMHUS» MO CICHUAIBHOCTH
38.02.01 DxoHOMHUKA U OyXTraaTepCKUi yyeT

1.2. Heaun u 3agauu co3aanust POC
Hensto coznanua ®OC sBisieTcss yCTAaHOBIEHHE COOTBETCTBHS y4EOHBIX

TOCTHKEHUI 3aIUIAHUPOBAHHBIM pe3ynpTaTam oOy4eHus o
oOmreoOpazoBareabHON  AUCHUIUIMHE «XUMHUS» W TPeOOBAHHMSIM OCHOBHOM
00pa3oBaTeIbHON MPOTrpaMMBlI.

®OC permraet 3a1auu:

KOHTPOJIb M YMpaBJICHUE IMPOIECCOM MPUOOPETEHUS OO0YyJarONTUMHUCS
HEOOXOAUMBIX 3HAaHWUM, YMEHHMH, HABBIKOB W YpPOBHS C(HOPMUPOBAHHOCTH
komnereHiuu, onpeaenéHusix B ®I'OC CIIO no HamnpaBieHHIO MOATOTOBKU M Ha
ocaHoe ®I'OC COQO;

- KOHTpOJIb (C TOMOIIbI0 HabOpa OILIEHOYHBIX CPEJCTB) W YIpaBlCHUE
(C TOMOIIIBIO DJIEMEHTOB OOPATHON CBS3UM) JOCTHIKEHUEM IIeJIeH pealn3aluu
OIIOII, ONpEAEIECHHBIX B BHUJIC Habopa OOIIEeKYTbTYPHBIX,
ob1enpodhecCHOHABHBIX U TPOQPECCUOHATIBHBIX KOMITETCHITUH BBIITYCKHUKOB.

Ha3znauenue poHa O1EHOYHBIX CPEICTB: MCIOJIB3YETCS JJIsi ONIEPATUBHOTO
U PEryJspHOTO yIpaBleHUS y4YeOHOW JEATEIBHOCTBIO (B TOM  4YHCIE
CaMOCTOSITEILHOM) CTYJEHTOB, a TaKXK€ MpeJaHa3HA4YeH Il OIEHKU CTETeHU
JOCTMDKCHHUSI  3allJTAaHUPOBAHHBIX  PE3YyJbTaTOB OOYYEHHUS TI0 3aBEPIICHUIO
o0y4deHHUs B YCTAHOBJIICHHOW y4eOHBIM I1aHOM (opMme: nuddepeHIupoBaHHbIN
3a4€T.

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

1.3. Ilnanupyemble  pe3yJabTaThl O0CBOCHMS 0o0meo0pa3oBaTeIbHOI
IUCHUILIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

B pe3ynbrare ocBoeHUsT y4eOHOM AUCHMIIIMHBI CTYASHT JIOJIKEH YMETh:

1. TInanupoBaTh U MPOBOJUTH XMMUUYECKUE IKCTIEPUMEHTHI

2. WccienoBaTh BeniecTBa M MPOBEPSTH THIIOTE3bI

3. HuaTepnpeTupoBaTh pe3yiabTaThl SKCIIEPUMEHTOB

4. TlpoBoauth pacu€Thl MO XUMHUYECKUM (QopmylaM U  ypaBHECHHSIM
XUMHUYECKUX PEeaKIuil



5. IlporHo3mpoBaTh TMOCHENCTBUS XUMHUYECKUX MPHUPOIHBIX, OBITOBBIX H
MIPOU3BOACTBEHHBIX MPOLIECCOB

6. HccrnenoBath XMUMHYECKHE SIBICHUS M MPOLIECCHI OKPYIKAIOIIEH cpeabl

/. NntepnpeTupoBaTh XMMUYECKUE TIPOLIECCH] B OnMochepe

Oco0oe 3HaueHne AUCHUIUIMHA UMEET Mpu 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 yacTtu 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  AaKTHBHOW  JI€ATEIHHOCTH | 000JI0UKa aToMa, S-, p-, 0-3J1eKTpOHHBIE OpOUTAIH
npogeccuoHab TEXHOJIOTUYECKON M COIMAJIIbHOM HAIPABJIEHHOCTH, | aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTb,
HOM CIIOCOOHOCTh ~ MHUIMUPOBATH, IUIAHUPOBATH U | AJIEKTPOOTPUIIATENILHOCTh, CTEMEHb OKHUCIICHUS,
ACATCIIBHOCTH CaMOCTOATEIBHO BBITIOJIHATH TAKYIO AEATEIBHOCTD; XUMHYECKasi CBS3b, MOJIb, MOJISIpHAs Macca,
IIPUMEHHTEIIBHO K | - yHTEepec K pa3audHbIM chepaM NMpodheCcCHOHATBHON | MOJIAPHBIH ~ 00bEeM,  YIVIEPOJIHBIH  CKEJIeT,
pasInIHbIM NESITEIIbHOCTH, GyHKIUMOHAIBHAS TPYIIA, paguKall, H30Mepusl,
KOHTCKCTaM OBnajieHne YHUBEPCAIBHBIMH YUYCOHBIMU M30MEpPbI, TOMOJIOTUYECKHUH  PSAI, 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-
BOCCTAHOBHUTEIIbHBIE, HK30-U 3HJIOTEPMHUUYECKHE,
peakiuu MOHHOTO oOMeHa), pactBop,
AJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
ANIEKTPOJIUTUYECKAS JUCCOIMAIUSA, OKHUCIUTENb,




BBISBJISITH 3aKOHOMEPHOCTH U TPOTHBOPEYUS B
paccMaTpPUBAEMBIX SBICHUSX;

- BHOCUTh KOPPEKTUBHI B JEATEIHHOCTH, OICHUBATH
COOTBETCTBHE PE3yJbTATOB IIEJISIM, OIICHUBATh PUCKU
MOCJEACTBUI IESITECIbHOCTH,

- pa3BUBaTh KPEATUBHOE MBINUICHUE NMPU PEIICHUN
KU3HEHHBIX MPOOIEM

JIP 07 6) 6a30BbIC HCCAEI0BATEIBCKUE JSUCTBHUS:

- BJIQJICTh HABBIKAMH Y4YEOHO-HCCIICIOBATCIIBCKON H
NPOCKTHOW JEATEIBPHOCTH, HAaBBIKAMM pa3peIICHUs
npoOJieM;

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

- QHAJU3HMPOBATh IIOJIYYECHHBIE B XOJE€ PEIICHUS
3a1a4l  PE3yIbTaThl, 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, MIpE/jIaraTh OpUTHHATbHBIC
MOIXO/IBI U PEIICHHUS; CIOCOOHOCTh UX
HCII0Jb30BaHUS B O3HABATEIBHOU U COIMATIbHOM
MIPaKTHKE

pa3HbIX

BOCCTAaHOBUTEIIb, CKOPOCTh XUMUYECKON PEAKIINH,
XUMHUUYECKOE pPaBHOBECHE), TEOPUM U 3aKOHBI
(Teopuss XMMHYECKOTO CTPOCHMSI 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 HCITOJIL30BaHUH BaYKHEHIIINX
HEOPraHUYECKUX W OPraHUYECKHUX BEIECTB B
OBITY ¥ TIPAKTUYECKOU EATEITHHOCTH YEJIOBEKA;

- YMETb BBISIBIISITh XapaKTePHbBIC MPU3HAKU U U
B3aUMOCBSA3b U3YUEHHBIX MTOHITUN, IPUMEHSThH
COOTBETCTBYIOIIME TTOHATUS MPU ONMUCAHUU
CTPOCHHUSA U CBOMCTB B3aUMOCBSI3b U3YUCHHBIX
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
MPEIMETOB;

[IP6 3 yMeTh HCHOJIL30BaTh HAWMEHOBAHUS
XUMHUYECKUX  COCAWHEHUM  MEXKIYHApPOIHOTO
COI03a TEOPETUYECKOM W NPUKIATHON XUMHUH H
TPUBHUAJbHBIC Ha3BaHUS BAXHEUIIMX BEIIECTB
(aTHIIEH, areTUJICH, TJIULEPUH, dhenoI,
dbopManpaerua, yKCyCHas KHUCJIOTa, TJIUIHH,




yrapHbIi ras3, yriaeKuCiabli ra3, aMMUak, 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 OKCIICPUMCHTAMU Hu
3aIlluCAIMHU ypaBHeHI/Iﬁ XUMHYCCKHNX peaKuHﬁ;
- YMCTb YCTAaHABJINBATH MNPpUHAOJICKHOCTDH

M3YUYCHHBIX HEOPraHUYECKUX W OPraHu4YeCKUX
BEIIIECTB K OMNPEJCICHHBIM KJIaccaM W Tpymnam
COCJMHEHUHN, XapaKTEepu30BaTh HMX COCTaB W
BOKHEHIIIME  CBOMCTBA;  OMNPENENSITh  BUBI
XUMUYECKHX CBA3el (KOBaJICHTHas, WOHHAaH,
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 (QOPMHUPOBAHWUM MBINUICHUS |
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 XUMHUUECKUX PEAKIIHil 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 JKU3HCHHBIX CUTYaIIUX,
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 MTO3HAHUS:

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 YUTATENbCKOM KYJIBTYpPhI 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 ymerTs IUIAHUPOBATH U  BBHITIOJHSATH
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 PEAKIIMN OEJIKOB; MPOBOJAUTH
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 TE€XHUKHU
0e30macHOCTH TpU OOpaIieHuH C BEIIeCTBAMH U
7ab0opaTOpHBIM  000pYIOBAaHUWEM; MPEICTABIATH
pe3yNbTaThl XUMUYECKOTO IKCIIEpUMEHTa B (hopme
3allUCU YPaBHEHUW COOTBETCTBYIOIIMX PEAKUHUN U
dbopMynMpoBaTh  BBIBOJABI HAa  OCHOBE  OTHX
pe3yIbTaTOB;

[IP6 6 ymeTh aHaMUM3UPOBaTh XUMUYECKYIO
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,
MOJETUPOBAHNE); YMETh MPOBOAUTH PacueThl IO

XUMUYECKUM dopMynam M ypaBHEHHUAM
XUMUYECKHX  pEAKUMA C  HCIOJIb30BaHUEM
bu3znuecKux BEJINYNH, XapaKTEPU3YIOIIUX

BELIECTBA C KOJMYECTBEHHOW CTOPOHBI: MAacCChl,
o0beMa HOpMaJIbHbIE YCJIOBHS) ra30B, KOJIUYECTBA
BEIIIECTBA; MCIOJIb30BaTh CUCTEMHBIC XUMHUECKUE
3HAHMS JUISI TPHHATHS PEIICHUH 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 OBiazeHue HaBbIKAMU y4eOHO-
UCCIIEOBATEIBLCKOM, TMPOEKTHOM MW  COLMAIbHOU
JIEATCIILHOCTH;

OBnajgeHne yHUBEpPCAIbHBIMH KOMMYHHKATHBHBIMU
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
HarpeBaHUU, LIBETHBIE PEAKLINH OEJIKOB;
MPOBOUTH PEAKIINH MOHHOTO OOMEHa,
OTNPENIENATh CPEy BOJAHBIX PACTBOPOB,
KaueCTBEHHBIE PeaklMK Ha Cylb(aT-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KATUOH aMMOHHSI;

[1P6 5 pemaTth SKCIEpUMEHTAILHBIC 3a]]a4H 110
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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 MPaBUIIAMHU TEXHUKHU
0€30MacHOCTH MPU 0OpaIlleHUH C BEIIECTBAMU U
71a00paTOPHBIM 000PYIOBAHUEM; MIPECTABIIATh
pE3yJIBTaThl XUMHYECKOTO 3KCIIEPUMEHTa B (hopMe
3alMCH YPAaBHEHU COOTBETCTBYIOIIUX PEAKIIUN U
(GbOopMyITpPOBATH BHIBOABI HA OCHOBE 3THX
pE3yIbTaTOB

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

JIP 14 B obGnactu 3KOJIOTMYECKOT0 BOCTIMTAHUS :

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

- IUTAHUPOBAHUWE W OCYLIECTBICHHE JCUCTBUU B
OKpPYXaWWIEH Cpele Ha OCHOBE 3HAHUS LeJen
YCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA;

AKTUBHOE HENPHATHE ICHUCTBUU, NPUHOCAIIUX BpE.
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 T'PAMOTHOCTH, HEOOXOIUMOM
JUISL  pemieHusT ~— NPAKTHYEeCKUX  3a7a4 U

OKOJIOTHYECKH OOOCHOBAaHHOTO OTHONICHHUS K
CBOEMY 3JI0POBBIO U IPUPOAHOM CPELE;

[TPG 5 ymeTs cobmo1aTh mpaBuiIa SKOJIOTHUECKH
1eaecoo0pa3HOro NOBECHUS B OBITY U TPYIOBOU
JIESATETBHOCTH B LEJSAX COXPAHEHUS] CBOETO
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MIPOU3BOJICTBA,

9KOJIOMYCCKHUC TIOCIICACTBUA TPCANPUHHUMACMbBIX

310POBbs U OKPYIKAIOLIEH IPUPOIHOU CPEMBI;

3(ppexTUBHO JNEWCTBUN, NPEAOTBPALIATh UX; WUTHIBATh OMACHOCTH BO3JCHCTBUS HA KUBbBIC
b
JEUCTBOBATH B - pacIIMPEHUE OMbITA AEATEIBHOCTH SKOJIOTUYECKOW | OpraHU3Mbl ONPEICIICHHBIX BEIECTB, TIOHUMAs
Ype3BbIYANHBIX HaIpaBJIECHHOCTH; CMBICIT TTOKa3aTeNs MPeIeIbHON JOMYCTUMOM
CUTYyalUsIX MP 03 OBJIQJICHUE HaBbIKAMH y4eOHO- | KOHIICHTpAIUU
UCCIIEOBATENBCKOW, TPOEKTHOM MW  COLMAIBbHOU
NESITEIbHOCTH;
TIK 2.6. [TP6 1 CchopmMupoBaHHOCTH IPEICTABIECHUN O
OCyLLECTBIIATE JIP 09. I'0TOBHOCTB U c1TOCOOHOCTH K 00Pa30BaHHIO, - .
MECTE XMMUH B COBPEMEHHOW HAYyYHOU KapTHUHE
c6op B TOM YHCJIe caM000pa30BaHUI0, Ha MPOTHKEHUH
. _ MUpa; MOHUMaHUE POJIU XUMUU B (OPMHUPOBAHUU
nHpOpMALHH 0 BCEH )KU3HU; CO3HATEIIbHOE OTHOIIECHUE K .
6 Kpyroszopa u QyHKIIMOHAILHOW TPaMOTHOCTH
NeATENBHOCTH HEMPEPHIBHOMY 00pa30BAHUIO KAK YCIOBUIO
. - . YyeJoBeKa ISl pEUICHUS TPAKTUYECKUX 3a/1aY;
O0BBEKTA yCHenHon nmpodeccuoHaIbHOM 1 00IIeCTBEHHOM
€sATEJIbHOCTH.
BHYTPCHHETO JIIIP 130 —_—— . P [1P6 3 BrnageHre OCHOBHBIMH METO/IaMHU
. Oco3HaHHBIN BBIOO el mpodeccun u
KOHTPOJIA 1O . p oYy P HAY4YHOT'O MO3HAHMUS, UCIIOJIb3YEMBIMU B XUMUU:
BEITONHEHIIO BO3MOKHOCTEW peanu3anuu COOCTBEHHBIX KU3HEHHBIX 5
FaNs— HaOJII0JIEHNE, ONUCAHUE, U3MEPEHUE,
i [JIaHOB; OTHOILLIEHUE K PO
TpeOOBaHMH ’ P AKCIIEPUMEHT; yMeHHEe 00pabaTriBaTh, OOBSICHATH
[PaBOBOM 1 NEeATENIbHOCTU KaK BO3MOKHOCTH y4acTHs B PEUICHUU
O IICCTBOHHEIX. FOCYTANCTECHHLIX pe3yabTaThl IPOBEAEHHBIX OINBITOB U J€IaTh
i IMTUYHBIX, O
HOPMAaTUBHOM » 001 ’ ynap ’ BBIBOJIbI; TOTOBHOCTh M CTIOCOOHOCTB ITPUMEHSTh
69351 U 0OIIICHAITMOHATBHBIX MTPOOJIEM.
METO/IbI ITI03HAHUSI IIPU PELICHUU TPAKTUYECKUX
BHYTPEHHHMX MP 01. YMeHHne caMOCTOSITEILHO ONPEACATh 1ETn sanad:
PErIaMEHTOB JNEATENBHOCTU U COCTABIIATH IJIAHBI JESITEIbHOCTH; ’

CaMOCTOSITEIBHO OCYLIECTBIISATH, KOHTPOJIUPOBATH U
KOPPEKTUPOBATH AEATEIBHOCTD; HCIIOJIB30BaTh BCE
BO3MOXHBIE PECYPCHI ISl JOCTUKECHUS
IIOCTABJICHHBIX LEJEH U peAIN3aluU IJIAHOB
NEeATEeNIbHOCTHU; BBIOUPATh YCIICIIHbBIE CTPATErH B
Pa3IMYHBIX CUTYaLHSIX

[1P6 5 BnaneHue mpaBuJiaMu TEXHUKU
0€30MMacHOCTH MPU UCTIOTHL30BAaHUM XMMUYECKHUX
BEIIIECTB;
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IIK 4.4.
IIpoBoauTh

KOHTPOJIb U
aHaIn3
uHpopmau 06
aKTHUBaxX M
(uHaHCOBOM
MOJIOKEHUH
OpraHusaluu, ee
IU1aTeXKECIIOCOOH
OCTH U
JTOXOJHOCTH

JIP 09. I'0TOBHOCTB U CITOCOOHOCTH K 00pa30BaHMUIO,
B TOM 4HCJI€ caMOOOpa30BaHUI0, HA MPOTHKEHUH
BCEH JKU3HU; CO3HATEILHOE OTHOILICHHUE K
HEIPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBUIO
yCHenIHo#M nmpodeccroHaaIbHON U 0011IeCTBEHHON
NeSTeIbHOCTH.

JIP 13. Oco3naunHbIi BBIOOp Oynyieit npodeccun u
BO3MO>KHOCTEH peanu3aiiuu COOCTBEHHBIX
KU3HEHHBIX IJIAHOB; OTHOIIEHUE K
npodeccroHaIbHON JeATeTbHOCTH KaK
BO3MOKHOCTHU YYacCTHs B PEIICHUH JINYHBIX,
00I1IeCTBEHHBIX, TOCYIAPCTBEHHBIX,
0O0IIEHAIMOHAIBHBIX MPOOIIEM.

MP 03. Brragenne HaBbIKAMH IT03HABATEIILHOM,
y4eOHO-HUCCIeIOBATENIbCKON U MMPOEKTHOM
NesITeIbHOCTH, HAaBBIKAMH pa3petieHust mpoosem;
CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIIbBHOMY
MOMCKY METOJOB PEIICHUS MPAKTUUECKUX 3a/1a4,
IPUMEHEHHIO Pa3JIMYHBbIX METOJIOB IMO3HAHUSA. B
CO3JIaHUM HOBOM 0a3bl MaTEPUATBHON KYIbTYPHI,
B PEUIEHUU IN100aJbHBIX MPOOJIEM YCTOMYUBOTO
Pa3BUTHUSA YETIOBEYECTBA

ITP6 1 CchopMupoOBaHHOCTH NPEICTABICHUN O
MECTE XMMUH B COBPEMEHHONU HAyYHON KapTUHE
MUpa; TOHUMAaHHUE POJIM XUMUHU B (OPMHUPOBAHUU
Kpyro3zopa v (pyHKIIMOHAJIbHOM IPaMOTHOCTH
YyesioBeKa U1 PELCHUs ITPAKTUYECKUX 3a/1aY;

ITP6 3 Binagenne oCHOBHBLIMH METOJaMU
HAy4YHOT'O TIO3HAHMS, UCTIOJIH3YEMBIMU B XUMUHU:
Ha0JII0/IeHNE, OTIMCAaHNE, U3MEPEHHUE,
AKCIIEPUMEHT; YMEHUE 00padbaThiBaTh, OOBSICHATH
pe3yabTaThl TPOBEACHHBIX OIBITOB U JeiaTh
BBIBOJIbI; TOTOBHOCTh U CIIOCOOHOCTB MTPUMEHSITh
METO/IbI IO3HAHUS MPU PEIICHUN MPAKTUICCKUX
3a/1ay;

[1P6 6 ChopmMupoBaHHOCTH COOCTBEHHOU
TIO3HIIMH 1T0 OTHOIIECHUIO K XUMHUYECKOU
UHPOPMAITUH, ITOJTyIaeMOi U3 pa3HbBIX
VCTOYHHUKOB
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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€ WU
pazjieny, NOo3BOJSIOT KOHTPOJIUPOBATh 3HAHUS OJHOTO U TOTO K€
maTepuana  HeoJgHokpaTHo.  llemecooOpa3HO  MPOBOAMUTH
KOHTPOJIbHBIE paboThl paznuyHoro Buaa. C  MOMOIIbIO
IPOMEXKYTOYHOM KOHTPOJIbHOM pabOThl MPOBEPSETCS YCBOCHHE
oOydJaromMMHCs MaTepualia B TEpUOJ H3YyYEHHUS TEMBI.
HroroBast KOHTpoJIbHAsA paboTa MPOBOAUTCS C LIEJBIO IPOBEPKHU
3HAHUM M yMEHMH IO OTHEIBbHOU Teme, Kypcy. JlomamnHss
KOHTpOJIbHas paboTa NpHU3BaHA CHUCTEMATHU3UPOBATH 3HAHUS,
MO3BOJISIET TMOBTOPUTh U 3aKkpenuTh Martepuan. [lpu ee
BBIIOJIHEHUN OOYyYaloluecsi He OrpaHUYeHbl BPEMEHEM, MOTYT
UCIIONIB30BaTh  JIFOOBIE  yueOHbIe  mocoOusa.  Kaxmgomy
oOyuarouiemMycs JaeTcsi CBOM BapuaHT paboOThl, B KOTOPBIH
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
PEKOMEHJIOBAaHHOM WM JIUTEpaTyphl TMpH TMOATOTOBKE K
NpaKTHYeCKO paboTe W TMIaHa W3y4YeHUs MaTepuana.
PaccmarpuBaemoe 3amaHue B psie€  CIydaeB  BKIIIOYAET
JIOTIOJTHUTENIbHYIO0 MPOBEPKY 3HAHUN CTYACHTa — IMOCPEICTBOM
TECTUPOBAHMSI WM, HANpUMeEp, HANMUCAHUA KOHTPOJIBHOU
paboTHI.

['maBHas 1e7H MPOBEACHUS MPAKTHUECKOW PaOOTHI 3aKITFOYACTCS
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
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O6Y‘I&IOI].[I/IMI/ICH JJIA OCBOCHHA HOBBIX TCM.

JlaGopatop
Has paboTa

Y4eOHoe 3aHATHE, B paMKax KOTOPOT'O OCYIIECTBISETCS TOT WIN
VHOU HAy4YHBIN

AKCIICPUMEHT, HAIPaBICHHBI Ha TOJy4YeHHE pe3yabTaToB,
MUMEIOIINX 3HAYCHHUE C

TOYKH 3PEHHUS YCIENIHOTO OCBOCHHS CTyJASHTaMH Yy4eOHOMH
IPOTPaMMBI.

B nporuecce nabopatopHoit paboThl CTYACHT:

— UW3ydYaeT MPAaKTHYECKWd XOJ TeX WIM HHBIX MPOIECCOB,
UCCIIeJIyeT SIBJICHHWSI B PaMKaX 3aJaHHOW TEeMbl — TPUMEHSA
METO/IbI, OCBOCHHBIC Ha JICKIIHX;

— COIOCTABIISIET PE3yIbTAaThl KOHIICIIIUSAMHU;

— OCYIIECTBJISICT HMHTEPHPETAIMI0 HWTOTOB JIaOOpATOPHOU

pa6OTBI, OOCHUBACT TNMPUMCHHUMOCTDL IIOJYUYCHHBIX HOAdHHBIX Ha
IMMPAKTUKEC, B KAYCCTBC HCTOUYHHKA HAYYHOI'O 3HAHUAI.

Keriic-
3a7aHue

[IpobremHOE 3a7aHKe, B KOTOPOM OOyYaromeMycs IpeiaraloT
OCMBICJIUTh PEAIBHYI0 TPOQECCUOHATBHO-OPUEHTUPOBAHHYIO
CUTYAIMI0, HCOOXOIUMYIO JUISl PEIICHUS JaHHON TTPOOIEMBI.

Tect

Cucrema cCTaHIApTU3UPOBAHHBIX  3aJaHUM, IMO3BOJISIOIIAS
aBTOMATU3UPOBATh MPOLEAYPY H3MEPEHHsS] YPOBHS 3HAHUU U
yYMEHHUH 00y4aromerocs.

3auer
OIlEHKOH

KonTponbHOe  MepomnpusaTHe, KOTOPOE  MPOBOAUTCS  TIO
OKOHYAHWIO M3yUYeHUs JUCIUIUINHBI B BUIE, MPETYCMOTPECHHOM
y4eOHBIM IIJIAHOM.
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Tadiamnua 2. @opMbI KOHTPOJISI M OLCHUBAHUA (POPMHUPYEMBbIX KOMIIETCH UK

Koa u HauMeHOBaHUE Paznen/Tema Bxonnon Texkymuii KOHTPOJIb Py6exubiii | [Ipom
bopMUpyeMBIX KOMITETCHITUH KOHTPOJIb KOHTPOJIb | €XKYyTO
yHas
aTTecT
anus
OneHouHOe CPeJICTBO
OK 01. Beioupats crioco6s: Paznen 1. Tema 1.1, | Tect (bpOHTANBHBIN OIPOC; OIICHKA 3auer
perrerus 3aau 1.2, Paznen 2 Oruenka Tecta KOHTPOJIb C ovueH
HPO(eCCHORATBHOI Tema 2.1 2.2, Paznen - OLIEHKA MMPAKTUYECKUX padoT HBIX paboT; | KOt
NEATeIbHOCTH TPUMEHHUTEIBHO K 3 ) OLCHKA BBITIOTHCHIA
PATHIHBIM KOHTEKCTAM Tema 3. 1., 3.2 71a00paTOPHBIX PadoT;
Pa3znen 4 Tema 4.1.
4243
Paznen 5, Tema 5.1.
Pa3nen 6
Tema 6.1 Paznen 7
Temsr 7.1, 7.2, 7.3
OK 02. Ucnons3oBaTh Pazgen 1. Tema, 1.2, (bPOHTAIBHBIN OIPOC; OIICHKA
COBpPEMEHHEBIE cpejicTBa rmorcka, | Pazmen 3Tema 3. 1 Ouenka Tecta KOHTPOJIb
aHaJIN3a U UHTEPIPETALNU Paznen 4 Tema 4.1. - OIIEHKA MMPAKTUYECKUX pabOT HBIX PaboT;

uHbOopMaIH, 1
WH(POPMAITMOHHBIC TEXHOJIOTHU
JUTSL BBITIOJTHCHHS 32,124
po¢eCCHOHATTEHON
NeSTETHHOCTH

4.2
Paznen 5, Tema 5.1.
Pa3zgen 6 Tema 6.1

Paznen 7
Tewmsr, 7.2, 7.3

- OIICHKA BBITIOJTHEHUS
1abopaTopHBIX PaboT;
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OK 04. DddexTuBHO

Paznen 2. Tema, 2.2,

B3aUMOJIeHicTBOBaTh U paboratrs | Paznmen 6 Tema 6.1 (pomTanLHbIi onpoc; Ouenka .
B KOJJIEKTUBE U KOMaHE Paznen 7 Temsl, 7.2, - OUCHKA NPAKTUHECKHX PAOOT  IKOHTPOIBHOM
73 - OLIEHKa BBITIOJTHEHUS | paOOTHI
JabopaToOpHBIX padoT; Ornenka
KENCOB
OK 07. ConeiicTBOBaTh (bpoHTaIBHBIN ONPOC; Ouenka
COXPAaHEHUIO OKPY Karolen - OLIEHKA MMPAKTUYECKUX paboT KeicoB
Cpellbl, pecypcocOepesKeHuIO, Passien 3Tema 3. 1 - OIIEHKa BBITIOJTHEHUSI
HPUMEHSTH 3HAHHUS 00 Pasnen 6 Tewma 6.1 1abopaToOpHBIX padoT;
MU3MCHCHHMH KJIMMATa, MPUHITUTIBI
OepeKITMBOro MPOU3BOJICTBA,
3¢ PeKTUBHO IEHCTBOBATH B
Ype3BbIUANHBIX CUTYAIUAX
IIK 2.6. OcymiecTBasTh cOop Pa3znen 4 Tema 4.1. Onenka
uHGOpPMAIINH O JAeSTEIHHOCTU Paznen 6 Tewma 6.1 (bpoHTaIBHBIN OMPOC; KeiicoB
00bEKTa BHYTPEHHET'0 KOHTPOJIS - OLICHKA MTPaKTHYECKUX paboT
10 BBITIOJIHEHHIO TPeOOBaHUHN - OLICHKa BBITIOJTHEHUS
IPaBOBOM W HOPMATHUBHOM 0a3bl 7a00paTOPHBIX PadoT;
Y BHYTPEHHHUX PETIaMEHTOB
IIK 4.4. ITpoBoauTh Pasnen 6 Tewma 6.1 OreHka
KOHTPOJIb U aHaJu3 Paznen 7 Temsr 7.1, (GbpOHTaIBHBIN OMPOC; KENCOB

uHpopmaruu 00 aKTUBaX U
(HUHAHCOBOM TIOJIOKCHHUH
OpraHu3aiuu, ee
MJIATEKECITOCOOHOCTH U
JTIOXOJTHOCTH

- OIIEHKA MMPAKTUYECKUX pabOT
- OIICHKA BBITIOJTHEHUS
nabopaTopHBIX paboT;
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3. Kpurepuu ouennBanus ¢GopMupyemMbIX KOMIETEHIUN

Kpurtepyuu oueHKH y4eOHOM AeSITEJJbHOCTH 110 XUMHUH

Pe3ynbTaToM mpOBEpKH YpOBHS YCBOEHHMsI Yy4eOHOrO MaTepualia SBISECTCS
orMmeTKa. [Ipu olieHKe 3HAHUM yyaluXxcs MpeanojgaraeTcs oopamiaTh BHUMaHUE Ha
MPaBUIBHOCTh, OCO3HAHHOCTb, JIOTUYHOCTh M JOKA3aTEIbHOCTh B M3JIOKECHUU
Marepuania, TOYHOCTh XUMHUUYECKOU

HCIIOJIBb30BaHUA TCPMHUHOJIOTHH,

YYET
UHAUBUAYAJIbHBIX OCOOEHHOCTEW yuamuxcs, Iud@epeHInpoBaHHBIM MOAXOA K

CaMOCTOATCIBbHOCTD OTBCTA. OI_IeHKa 3HAHUM npeamnojaract

opraHu3anuu padboThl.

I/ICXOI[SI 13 MOCTAaBJICHHBIX Heﬂeﬁ, YUYUTBIBACTCA:

® HpaBI/IJII)HOCTI) N OCO3HAHHOCTL HU3JIOKCHHA COACPIKAHUSA, IOJHOTY PACKPBITHUA

HOHHTHﬁ, TOYHOCTDH YHOTpC6H€HI/ISI HAaYYHbIX TCPMHUHOB.

* CrernieHb (1)OpMI/IpOBaHI/ISI HHTCJUICKTYAJIBHBIX U O6III€Y‘I€6HBIX yMeHHﬁ.

* CaMOCTOSITEIbHOCTh OTBETA.

® PG‘IGBYIO I'paMOTHOCTD U JIOTUYCCKYIO ITOCIACIOBATCIIBHOCTD OTBCTA.

KpuTtepnu oueHKN KOMnbIOmMepHoll npe3eHmayuu .

Ne Kpurepun onienku 0aJ | olleHKa

n/ JIBI

n

1. | KomnproTepHasi mpe3eHTalusl COOTBETCTBYET LENSAM M 3agadaMm | 5 | OTimdH
JTUCHMILINHEL, CoJIep)KaHHe MIpE3CHTAITUN MIOJIHOCTBIO 0
COOTBETCTBYET 3asBJICHHOH TEMe, PacCMOTPEHBI BOIPOCHI IO
npoOjieMe, Ciaiabpl pacroioKeHbl JIOTHYHO, ITOCIIEI0BATEIIBHO,
3aBEpIIACTCS NMPE3CHTAIUS YSTKMMHU BBIBOJIAMH.

2. | KoMmproTrepHas mpe3eHTaIds COOTBETCTBYET HeimsiM W 3amadam | 4 | Xoporr
JACITATUTHHEL, CoJIep)KaHHe Mpe3eHTAIINU MTOJIHOCTBIO 0
COOTBETCTBYET 3asABJICHHOW TeMe, 3asBJIICHHAs TeMa pacKphITa
HEJIOCTATOYHO IIOJIHO, TIPH O(DOPMIICHUH TMPE3CHTAIIUH WMEIOTCS
HEI0YCTHI.

3. | KommbrorepHas mpe3eHTanusi COOTBETCTBYET IEIsAM M 3adadaMm | 3 | YoBie
JTUCHUIUIMHBI, HO €€ cojJepkaHWe He B TOJHOM Mepe TBOPUT
COOTBETCTBYET 3asBJICHHOW TeMe, 3asBJICHHAas TEMa pPaCKpbITa €JIbHO
HEJOCTATOYHO TTOJTHO, HapyIIeHa JIOTUYHOCTH u
MOCJIEJIOBATEILHOCTD B PACIIOJI0KEHUH CIIalIOB.

4. | [IpezenTanus HE  COOTBETCTBYeT ImensM u  3amadam | 2-0 | Heymos
JTUCIUILINHBI, COJIEp)KaHUE HE COOTBETCTBYET 3asBIICHHON TeMeE U JIETBOP
M3JI0’KEHO HE HaYYHBIM CTHJIEM. UTEIbH

0
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Kpurtepun ouenku pedgepaToB, KOHCIEKTOB:

Ne Kpurepun ouenku Oan | oleHK

n/ Jbl | a

n

1. | CooTBeTcTBHE MEMsAM W 3aJadaM JUCIHUIUIMHBI, aKTyalbHOCTH | 5 | OTiaud

TEMbI ¥ PacCMAaTPUBAEMBIX IIPOOJIEM, COOTBETCTBUE COACPIKAHUS HO
3asBJICHHOW TeMe, 3asBIICHHAas TeMa IIOJIHOCTBIO paCKphITa,
pacCMOTpEHHE JHCKYCCHOHHBIX BOIIPOCOB TI0  TpoOseme,
COIIOCTAaBJICHBI PA3JIMYHBIC TOYKH 3PCHHSI TI0 pACCMaTPUBAEMOMY
BOTIPOCY, HAYYHOCTh s3bIKa W3JIOKCHUS, JIOTUYHOCTH W
MIOCJICIOBATEIBHOCTh B U3JI0KCHHUH MaTtepuania,
KOJIMYECTBO MCCIICIOBAHHON JIMTEpaTypbl, B TOM 4YHCIIC
HOBCHIIMX HWCTOYHUKOB TIO TMPOOJIeME, YETKOCTh BBIBOJIOB,
odopmIieHHE paboTHI COOTBETCTBYET  MPEABIBIAECMBIM
TpeOOBAHUSIM.

2. | CooTBeTCTBHE IENsIM M 3ajadyaM JHUCIUILIMHBI, aKTyaabHOCTh | 4 | Xopo
TEMbI M PacCMaTPUBAEMBIX IPOOJIEM, COOTBETCTBUE COACPIKAHUS 110
3asBJICHHOW TEMeE, HAyYHOCTh S3bIKa W3JIOKCHHS, 3asBICHHAS
TEMa pPAacKpbhITa HEIOCTATOYHO ITOJTHO, OTCYTCTBYIOT HOBEHIIIHE
JUTEpaTypHbIE HCTOYHUKH MO Mpoodsieme, Tpu odopMieHUH
pabOoThl UMEIOTCS HEJTIOUYETHI.

3. | CooTBeTcTBHE MENSIM M 3ajJadyaM JUCHMIUIMHBI, cojepxkaHue | 3 | YIOBI
paboThl HE B TOJHON MeEpe COOTBETCTBYET 3asIBJICHHON TeMe, €TBOD
3asBJIEHHAs] TeMa PAaCKphITa HEIOCTATOYHO IOJIHO, UCIIOIB30BAHO UTEIh
HEOOJIBIIIOE KOJIMYECTBO HAYYHBIX HCTOYHHUKOB, HapylleHa HO
JIOTUYHOCTh M TIOCIICJIOBATEIIBHOCTh B M3JIOKEHUW Marepuala,
pu 0pOPMIICHHH pabOThI UMEIOTCS HEJIOUETHI.

4, | Pabora He COOTBETCTBYeT IEJIIM U 3ajJadaMm auciuiuiuHel, | 2-0 | Heymo
cojiep)KaHue paboThI HE COOTBETCTBYET 3asBIICHHOW TeMe, BJICTB
coziepkaHre pabOThl U3JI0KEHO HE HAYYHBIM CTHIIEM. opuTe

JBHO
KpuTtepuu oueHKHu KOHmMpPOabHOI padomul:

Ne Kputepuu onenku Oamn | oreH

n/ Bl | Ka

n

1. | KonTponbHas paboTa mpeicTaBi€Ha B YCTAHOBJIEHHBIM Cpok M| 5 | Otim
opopMieHa B CTPOTOM COOTBETCTBHM C  H3JIOKCHHBIMH 9HO

TpeOOBAHUSIMU;

-~ IIOKa3aH BBICOKHH YPOBCHb 3HAHUS W3YYEHHOTO MaTepHalia
110 3aJJaHHOM TeMe, IIPOSIBIICH TBOPUYCSCKHU ITOIXO IPU OTBETE HA
BOIIPOCHI, YMEHHE T1yOOKO aHaJIM3UPOBATh MPOOJIEMYy M JIeJaTh
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00001Iaro1e BHIBOIBI,

— paboTa  BBIMOJHEHA TPaMOTHO C  TOYKH  3PCHUS
IIOCTABJICHHOM 3ajauM, T.e. 03 OmMUOOK M HEIO0YETOB WU
JOMYIIEHO He 00JIee OJTHOTO HEeJl0YeTa.

2. |- KOHTpOJbHas paboTa mpencTaBieHa B ycTaHoBIeHHbIM | 4 | Xopo
Cpok ® o(opMIICHA B COOTBETCTBUH C H3JIOKCHHBIMH 110
TpeOOBaHUSMY;

- MOKa3aH JOCTATOYHBIH YPOBEHb 3HAHWS H3YYCHHOTO
MaTepuaia 1Mo 3aJaHHOW TeMe, TPOSBICH TBOPYCCKHH IOJIXO]
IpH OTBETE HAa BOIPOCH, YMEHHE aHAJIM3UPOBATH MPOOJEMy H
JienaTh 0000IIaroIe BEIBOIBI,

- paboTa BEITIOJIHEHA TTOJIHOCTHIO, HO JIOMYIICHO B HEH:

—~ a) He O6oJiee oHOM HeTpyOO OIMOKH M OJTHOTO HEeJI0o4YeTa
0) wiu He 0osiee ABYX HEJIOUYETOB.

3. |- KOHTpOJbHAsi paboTa TpeJcTaBiIcHA B YCTAaHOBICHHBIH | 3 | YoB
CpPOK, Mpu OQopMJICHUU pPadOTHI JONMYIICHBI HE3HAYUTEIBHBIC JICTB
OTKJIOHEHUS OT M3JI0’KEHHBIX TPECOOBAHMIA, OpHUT
- MOKa3aHbl MHWHUMAaJIbHBIC 3HAHWUS II0 OCHOBHBIM TeMaM CIIbH
KOHTPOJILHOM paboThI; 0
- BBITIOJTHEHO HE MEHEE MOJIOBUHBI PabOThI WM JOMYIICHBI B
HEU
a) He OoJiee IBYX rpyObIX OIMIHUOOK,

0) He 6osee oHOM rpy0ot OMMOKU ¥ OJTHOTO HEJ0UeTa,
B) He 0oJiee IBYX-TpeX HErpyObIX OmMMOOK,

') oAHa HerpyOas ommuOKa ¥ TpU HEJAOYETa,

1) IP¥ OTCYTCTBHH OIIHUOOK, 4—5 HEJI0YETOB

4, |- YUCJIO ONIMOOK W HEI0YETOB IMpeBocxoauT HopMmy, mpu | 2-0 | Heyn
KOTOPOIl MOKET OBITh BHICTABIICHA OIICHKA «Yy/IOBJIECTBOPUTEIHHO OBJIC
WIH €CIT TIPABUJILHO BHITIOJIHEHO MEHEE MOJIOBUHBI pabOTHI; TBOD
- €CJIM CTYJIEHT HE MPUCTyNal K BHINOJHEHUIO PabOThI WU uTelN
IPABWJIHHO BHITIOJHUI He 60see 10 mpoIieHTOB BCexX 3aJaHui. BHO

KpuTtepuu oueHKU npakmuyeckoi padomaol:

Ne Kpurepuu onenku 0an | olleHK

n/ JBI | A

n

1. | - npakTuyeckoe 3aJaHue BBITIOJIHEHO B YCTaHOBJEHHBIN | 5 | OTiinu

CPOK C UCTIOJIb30BAHNEM PEKOMEH IAINIA MPETO1aBaTelIs; HO
— TIOKa3aH BBICOKMW  ypOBEHb  3HAHUS W3YYEHHOTO
Marepuana 10 33IaHHOU TEME,

— TIPOSIBIICH TBOPUYECKUI TOIXOT,
— yMeHue TrayOOKO aHajdu3upoBaTh MpoOJieMy U JIeNaTh
000011ar01I1e MPAKTUKO-OPUEHTUPOBAHHbBIE BHIBO/IBI;
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— paboTta BbINOJHEHA 0€3 OMMOOK U HEIOYETOB MU JOMYLIEHO
He 0oJiee 0JIHOTO HEJJ0YeTa.

2. |- TpaKTUYECKOE 3aJaHUE  BBINIOJHEHO B yctaHoBieHHbli | 4 | Xopo
CpOK C MCTIOJIb30BAaHUEM PEKOMEHIAIN MPENo1aBaTes; 110
— TOKa3aH  XOpPOIIMA  YPOBEHb  BIAJICHUS  HU3YYCHHBIM
MaTepUasoM I10 3a1aHHOM TEeME,
— paboTa BHIMOJHEHA MOTHOCTHIO, HO IOMYIIEHO B HEH:
a) He OoJiee OAHOM HErpyOOii OITMOKHU U OJTHOTO HeJloYeTa
0) wiu He 0osiee ABYX HEJIOYETOB.
3. |- TpakTUYecKoe 3a/JaHhe  BBIIOJHEHO B YCTAHOBJICHHBIN | 3 | YIOBI
CpOK C YacTUYHBIM HCIIOJIH30BAHHEM PEKOMEHAIIH eTBOP
Ipero/1aBaTes; UTEIb
— TPOJEMOHCTPUPOBAHBI MHUHHUMAJIbHBIE 3HAHUS MO OCHOBHBEIM HO
TeMaM M3y4eHHOI0 MaTepuaa;
— BBINIOJIHEHO HE MEHEEe TOJOBHUHBI PabOTHl WM JIOMYIICHHI B
Hel a) He OoJiee ABYX IpyObIX OLIMOOK,
0) He Oosee OHOM TpyOOM OMMOKM M OJHOTO HEI04YeTa, B) HE
0oJee ABYX-TpeX HerpyObIX OMIMOOK,
r) ogHa HerpyOas ommOKa W TPU HEJOYETa, JI) MPU OTCYTCTBHUH
omnboK, 4—-5 He04YeTOB
4. | - 4yuciao omuOOK W HEIOYeTOB mpeBocxoautr Hopmy, npu | 2-0 | Heyno
KOTOPOIl MOKET OBITh BHICTABIIEHA OIIEHKA «YIOBJIETBOPUTEIHHO BJIETB
WIH €CIT TIPABWJIHLHO BHITIOJIHEHO MEHEe MOJIOBUHBI 3aJaHus; opuTe
— €CNM CTYINEHT HE NPUCTYMald K BBHINOJHEHUIO 3aJlaHUsd WIH JBHO
NPAaBWJIHHO BBHITIOJHUI He O60siee 10 mpoIeHTOB BCexX 3aJaHui.
KpuTtepuu oueHKH YCTHBIX 0meemos
Ne Kputepuu onenku Oas1 | OllEHK
n/ JBI | A
|
1. | 1. Iloka3piBaeT r1yOOKOE W TMOJHOE 3HAHWE M MOHMMaHWe Bcero| S | OTinu
00BEMa MPOrpaMMHOTO MaTepuana; MOJIHOE MOHUMAaHUE CYITHOCTH HO

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

2. YMmeer COCTaBUTh NOJIHBIM W TNPABUJIIBHBIM OTBET HAa OCHOBE
U3YYEHHOIO Marepuasa; BbIACIATh TJIaBHBIE  TOJIOKEHUS,
CaMOCTOSITETILHO MOATBEPKIAAThH OTBET KOHKPETHBIMHU
npumepamMu, (aKkTaMu; CaMOCTOSATENbHO W apryMEHTUPOBAHO
JIenaTth  aHaim3, O00OOIIEeHHs, BBIBOJABLI. Y CTAaHABJIWBATH
MEKIIPEIMETHbIE (HA OCHOBE paHee MPUOOPETEHHBIX 3HAHUM) U
BHYTPUIIPEAMETHBIE CBSI3M, TBOPUYECKU MPUMEHSTH MOITyYEHHbIC
3HaHUS B HE3HaKoMoW cutyamnuu. IlociaemoBaTenbHo, YETKO,

CBSI3HO, OOOCHOBAaHHO M 0€30HMOO0YHO H3JaraTh Y4eOHbIH
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Marepual; JaBaTh OTBET B JIOTMUECKOW MOCIEIOBATEIBHOCTU C
WCIIOJIb30BaHUEM MPUHITON TEPMUHOJIOTUY; JIeNIaTh COOCTBEHHbBIE
BBIBOJIbI, (POPMYJIUPOBATH TOYHOE OMPE/ICIICHUE 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
pallMoOHAJIbHO HCIOJIb30BaTh HATJSIHBIE MMOCOOUS, CIPABOYHBIE
MaTepuabl, y4eOHUK, JIOTIOJIHUTEIIBHYIO JUTEpaTypy,
NEPBOUCTOYHUKH; MPUMEHSITh CUCTEMY YCJIOBHBIX 00O3HAYEHUM
IIPU BEJICHUM 3alUCe, COMPOBOKIAIONIUX OTBET; UCIIOIb30BaHUE
JUISL IOKA3aTeIbCTBA BHIBOJIOB M3 HAOJIIOCHUN U OTBITOB.

3. CaMoOCTOsITeTbHO, YBEPEHHO U 0€30MHUO0YHO TMPUMEHSET
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  W3YYEHHOrO0  MaTepHualia,  OIpeaesieHUs
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 omwubKy win He Oojiee IBYX
HEJOYETOB M MOXKET HUX UCHPABUTh CAMOCTOSTEIBHO TIPH
TpeOOBaHUU WJIM TIPH HEOOJBIIION IMOMOIIM TMPENoaBaTelisl; B
OCHOBHOM YyCBOWJI Y4Ye€OHBI MaTepuas; MOATBEPKIAET OTBET
KOHKPETHbIMM  TIpUMEpaMy;  NpPaBUIBHO  OTBEYAeT  Ha
JOTIOJIHUTENIbHBIE BOTIPOCHI YUUTETIS.

2. YMeeTr caMOCTOSITEbHO BBIJESATHh TIJIABHBIE IOJOKECHHS 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 U COMPOBOXKIAAIOIIEH IHCbMEHHOM,
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, JTOITYIIEHBI
HE3HAYUTEJIbHbIE HAPYUIECHUS MOCIEA0BATEILHOCTH W3JI0KEHUS,

Xopo
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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. YcBoun OCHOBHOE coj/iep’KaHHE y4eOHOro marepuasia, UMEeT
npoOenbl B yCBOGHWM Marepuajia, HE MPEensaTCTBYIONIUE
JaabHENIIeMy YCBOSHUIO IPOrPaMMHOI'0 MaTepHaia.

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

3. Iloka3siBaeT HEAOCTATOUHYIO CHOPMUPOBAHHOCTD OTACIBHBIX
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 wucnonp3oBam B KadecTBe J0Ka3aTelIbCTBA BBIBOABI 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 TOATBEPXJACHUU KOHKPETHBIX NMPUMEPOB MPAKTUUECKOTO
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. OOHapyXWBaeT HEJOCTATOYHOE ITOHMMAaHHUE OTACIBHBIX
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.

VnoBn
€TBOP
HUTENIb
HO

1. He ycBOWII M HE pacKpbll OCHOBHOE COAEPKAHUE MaTepHuaa.

2. He nemaet BBIBOJIOB U O0OOIICHMIA.

3.He 3HaeT 1 HE MOHUMAET 3HAYUTEIBbHYIO UM OCHOBHYIO 4acCTh
MPOrpaMMHOr0 MaTepuasa B Ipejiesiax NOCTABICHHBIX BOIPOCOB.

2-0

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

o oOpasiry.

5. Ilpu oTBeTe (Ha OMH BOIPOC) JOMyCcKaeT Oojee NBYX rpyObIX
OmMUOOK, KOTOpPBbIE HE MOXET HCIPaBUTh AaKE MPU MOMOIIH

nejarora.

6. Nmetotcst rpyOble OIMOKY B HAMCAHUM YPaBHEHUH.

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

Kpurepun oueHku j1adopaTopHbIX padoT

Ne Kpurepuu oreHku 0as | OleHK
n/ Jbl | a
n
1. | — cTyAeHT BBINOJHUI BCIO pabOTy B MOJIHOM 00BEME C 5 | Otnuu
coOJTI0/IeHNEeM HE0OX0IMMOH TTOCIICIOBATEILHOCTH IMPOBEACHUS HO
OIIBITOB U U3MEPECHUH;
— CaMOCTOSITEIBHO U PAIlMOHAIBHO CMOHTHPOBAI HEOOXOIUMOE
000pyAOBaHMUE, BCE OIBITHI TPOBEJN B YCIOBUSIX U PEXKUMAX,
o0ecreynBaroIrX MOJy4eHUEe MPABUIIbHBIX PE3YJIbTaTOB U
BBIBOJIOB;
- cobmroan TpeboBaHus 6€30MaCHOCTH TPY/Ia;
- B OTYETE MPABUIBHO M AKKYPATHO BBITIOJIHHII BCE 3aIUCH,
TaOIUIIBI, PUCYHKH, YePTEHKH, TPAPUKH, BEIYUCIICHHUS,
- IPABUJILHO BBITTOJTHIII aHAIM3 TIOTPEITHOCTEN
2. | - OBLIW BBITIOJIHEHBI TPEOOBAHMS K OIIEHKE «5», HO 4 | Xopo
00yYarOIIMIACs TOMYCTHII HETOYHOCTH o
3. | ecnm pe3yabTaT BBHIMOJIHEHHOW YacCTH TAaKOB, YTO MO3BOJISET 3 | YooBn
IIOJYYUTh NPABUJIbHbBIE CTBOp
BBIBOJIbI, HO B XOJI€ IIPOBEAEHUS OIBITa U U3MEPEHHI ObLIN HTCIb
JOTYIIECHBI OIITHOKH. HO
4, - €CTTU pe3yJbTaThl HE TIO3BOJISIIOT CHAENATh MPaBUIBHBIX 2-0 | Heyno
BBIBOJIOB, €CJIA OIIBITHI, BJICTB
M3MEPEHHNS, BBIYUCIICHNS, HAOIIONECHHS IIPON3BOININCE OpuTC
JTBHO

HCIIPABUJIBHO, KOFI[&y‘-I&HIPIﬁCH COBCCM H€ BBIIIOJIHUII pa60Ty.

Bo Bcex ciyuasx OIlEHKa CHIDKAETCs, €CIM OOydJaroluiics He CcoOJromal
TpeOoBaHus O€30MacHOCTH Tpyaa. B Tex cimydasx, korma oO0ydarolmuiicss mokas3al
OpPUTHHAJIBHBIM TIOAXO0J K BBIMIOJHEHUIO padOThl, HO B OTYETE COAEPKATCS
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HEJIOCTAaTKH, OIICHKAa 3a BBIMOJHEHUE PadOThl MO YCMOTPEHMIO MperoaaBaTeis
MOXET OBITh MOBBIIIEHA M0 CPABHEHUIO C YKa3aHHBIMU HOPMAaMHU.

Tadiamnna coorBeTcTBUA 0AILHO-PEHTHHIOBOIO M OTMETOYHOI0

KOHTPOJIA
YpoBeHb cHOPMUPOBAHHOCTH Cymma TpaguuuonHas
KOMIIETeH LM H PeNTHHIOBBIX OLICHKA
0aJ/10B
[ToBbIlIEHHBIH 90-100 OTnuaHO
bazoBrbiit 75-89 Xopoiiio
[Toporossriit 60-74 Y 10BIIETBOPUTEIBHO
Henocrarounslit Menee 60 HeynosnerBopuTeibH
0

Kpurepuu ouenku ougghepenyuposannozo 3auéma

[TpomexyTouHas aTTecTarus OCYIIECTBISIETCS BUJIC
mudGepeHIIMPOBAaHHOTO 3a4eTa.
JuddepeHInpoBaHHbI 3a4eT — TMpeclieyeT Ieb OLEHUTh pPadoTy

CTyACHTa 3a CCEMCCTD,

IMOJIYYCHHBIC TCOPCTUYUCCKUC 3HAHHA, HUX IIPOYHOCTD,

Pa3sBUTUC TBOPUCCKOI'O MBIIIJICHUA, HpI/IO6p€T€HI/I€ HaBBIKOB CaMOCTOSITEJIbHOMN
pa6OTBI, YMCHUC CHHTC3HUPOBATH IIOJNYUYCHHBIC 3HAHUA MW IIPUMCHATbL HX K
PCUICHUIO ITPAKTHYCCKUX 3a71a1.

Ne

Kpurtepuu ouenku

Bbanabl

Ouenka

OOyuaromuiics Mpu OTBETE HA BCE BOMPOCHI:

- MpOsIBUJI TIyOOKHE, TBOPYECKHE CIMOCOOHOCTH B
NOHUMAHUHM  HU3JIOKEHUH  y4eOHO-NIPOTPaMMHOTO
Marepuana; ITOKa3bIBAET BBICOKU I YPOBEHb
KOMIIETEHTHOCTH;

- YCBOWJI B3aMMOCBSI3b OCHOBHBIX IIOHATHH U
TUCIUIUIMH, WX 3HA4YeHHWE [JI TpuoOpeTaeMoi
npodeccrun; aHATU3UPYET OCHOBHBIC MOHSATHS C TOYKU
3pEHUsl PA3JIUYHBIX aBTOPOB, JEMOHCTPUPYS 3HAHUE
yu4eOHOM, TEPHOAUYECKO U  MOHOTpadUIeCKOn
JUTEPaTyphl, 3aKOHOJIATENBCTBA B PaMKax TEMAaTHUKU
JTVCIUIUIMHBI U PAKTUKU €T0 TPUMEHEHHS;

- TMOKa3bIBA€T BCE CTOPOHHHUE M CHUCTEMATHYECKHE
3HAHHUSI  TEOPETHYECKOTO Marepuana; BUJIUT
MEXJIUCHUTUIMHAPHBIE CBSI3H;

5

OT1nnuHO
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- npo(ecCHOHAIBHO, T'PAMOTHO, IOCIEA0BATENBHO,
XOpOIIMM  SI3BIKOM  YETKO H3JaraeT Marepual,
apryMeHTUPOBAHO (POPMYIUPYET BHIBOABL;

- MOJHO, T'PaMOTHO M IOCJIENOBAaTEIbHO H3II0KUI
OTBETHI HA BCE JIONOJIHUTEJIbHBIE BOIPOCHI U 33/IaHUSI.

- MOKa3bIBAET JA0CTAaTOYHBIN YPOBEHB
KOMIIETEHTHOCTH, 3HAHMS JIEKIIMOHHOTO MaTepuana,
yueOHOI u METOIMYECKON JUTEPATYPHI,
3aKOHO/IaTeIbCTBA U MPAKTUKHU €TO MPUMEHEHUS;
- TOKa3bIBAET IOJHOE, HO HEIOCTATOYHO TIIyOoKoe
3HaHHE Yy4eOHO-IIPOrpaMMHOr0 Marepuaia, JOMyCTHUI
KaKue-Tm0o0 HETOYHOCTM B OTBETaX, CBOOOJHO
OTIEPUPYET MOHSATUSIMHU, METOJAMHU OLICHKH TPUHSATHS
pELICHUN;
- UMeEeT TMpPEJACTaBICHHE O MEXKIUCIUTUTMHAPHBIX
CBSI3SIX, YBSI3BIBACT 3HAHWsS, TMIOJyUYEHHBIE TIPH
U3y4eHUHU pa3IMYHBIX JTUCIIMTLINH, yMeer
aHAIM3UPOBATh  MPAKTUYECKUE  CUTYyallMd,  HO
JIOIYCKaeT HEKOTOPbIE MOTPEIIHOCTH;
- YBEpEHHO U MPOQPECCHOHATBHO, T'PAMOTHBIM
S3BIKOM, SICHO, YETKO U MOHSTHO H3JIaraeT COCTOSHUE
U CyTh BOIIpOCa; MPHUBIECKAETCS WH(DOPMATUBHBIN U
WUTIOCTPUPOBAHHBIM ~ MaTepual, HO TpPU OTBETE
JIOIYCKaeT HEKOTOPbIE MOTPEITHOCTH;
- BOIIPOCHI, 3aJjaBaeMble  HK3aMEHATOpPOM, He
BBI3BIBAIOT CYIIECTBEHHBIX 3aTPyIHCHU.
Honyckaetcsl-2 HE3HAYUTEJIbHBIC
OIIUOKH.

Xopouio

- IOKa3bIBa€T IIOBCPXHOCTHBIC 3HAHHMS y4eOHO-
IPOrpaMMHOI0 MaTepHualia, P OTBETE OTCYTCTBYET
JOJKHASL CBS3b MEXKJY aHAJIM30M, apryMEHTaIlued U
BBIBOJIAMH; OJTHAKO B IICJIOM B IIOJTHEE OPHCHTHPYCTCS
B MNPOPWIMPYIONUX IS JaHHOW CIEIHAIbHOCTH
JTUCIUIUIMHAX;

- BJIaJICCT MPAKTUYCCKUMH HABBIKAMH, HO UyBCTBYCT
cels HE YBEPEHHO pu aHaJIn3e
MEXKIMCIMIIMHAPHBIX CBS3CH;

- Ha MTOCTABJICHHBIC BOIIPOCHI OTBEUAET HE YBEPEHHO;
- B OTBETE JOMNYyIIEH pPSJ JIOTHYECKHMX OIIHOOK,
apryMEHTBI IPUBJICKAOTCS HEAOCTATOYHO BECKHE;

- OTBET  KOMIIO3MIIMOHHO  HE  BBICTPOCH,
JECMOHCTPUPYETCS  CPEIHHK  YPOBEHb  BIIAJCHUS
JUTEPATYPHBIM  S3BIKOM  IpH  (OPMYJIMPOBAHUU
TE3HCOB U apT'yMEHTOB,;

- HA  TIOCTaBJICHHbIE  KOMHCCHEH  BOIIPOCHI

Y noBieTBo
PpUTEIBHO

26




3aTPYMHSETCS C OTBETAMH, ITOKA3bIBAET HEAOCTATOUHO
[IyOOKHE 3HAHUS.
Honyckaetcst He 6osee 3—4 ommnoOoK.

- HE YCBOWJ 3HAQUUTEIBHYIO 4YacTb Yy4eOHO- 2-0 Heynos
OpOTPpaMMHOTO MaTepHaja WM TOKa3bIBaeT KpaiHe JETBOPHU
cnaOble 3HaHUS Y4YeOHOro Marepuayia, HU3ZKUU TEIBHO

YPOBEHb KOMIIETEHTHOCTH;
-IEMOHCTPUPYET KpalHE HEYBEPEHHOE W3JI0KECHUE
BOIIPOCA;

- uMeerT cnalblii ypOBEHb MNPOPECCUOHATBHBIX
3HAHWUM, 3aTPYAHSACTCA IPU aHaJIW3€e IPAKTUYECKUX
CUTyallu; HE MOXET [PUBECTH MPUMEPHl U3
pEaIbHON NIPaKTUKH;

- HE YBEPEHHO M JIOTMYECKU HE IOCICAOBATEIBHO
U3JIaraeT Marepuaig; B OTBETE  IPUCYTCTBYIOT
CEpbE3HbIC HAPYIICHNUS KOMIIO3ULIMOHHBIE, PEUYEBBIE U
HOPMAaTHUBHBIE;

- HENpPaBUWIBHO OTBEYaeT Ha  IIOCTABJICHHBIE
JK3aMEHAaTOpOM  BOIIPOCHl WM  3aTPYJIHSETCS C
OTBETOM; OTKa3bIBAETCs OT OTBETA.

CraBuTCs IpU HAJIMYUH CBBIIIE MATU OLIUOOK.

Ilepeuenn omuoOOK:

I'pyovie owmuoru:
He3nanue onpeneneHnii OCHOBHBIX MOHSTHM, 3aKOHOB, MPABUJI, OCHOBHBIX
MOJIOXKEHUN TeopuH, HOPMYII, OOIIECIPHUHATHIX XUMHUIECKIX CUMBOJIOB.
Heymenue BbIICIUTD B OTBETE IJIaBHOE.
HeymMenne mnpuMeHSTh 3HaHUSA IS pEIICHUS 3a7ad W OOBSCHCHHS
XUMHUYECKUX SIBJICHUH; HEMPaBWIBHO C(POPMYIUPOBAHHBIE BOMPOCH 3aa4u
WIK HEBEPHBIC OOBSICHEHUS XO/a €€ PelICHUs; He3HAHUE MMPUEMOB PEIICHUS
3aj71a4, aHAJIOTUYHBIX paHEe PEIICHHBIM B KJIacce, OIIMOKH, MOKa3bIBAIOIINE
HEMPABUJIBHOEC TIOHMMAaHWUE  yCJOBUA  3aJayd  WIM  HENPaBUIBHOE
UCTOJIKOBAaHHUE PEILICHHUS.
Heymenue untaTh U mucaTh XUMUYECKHUE CUMBOJIBI.
Heymenue moarotoButs Kk pabote taboparopHoe 000pyi0BaHKE, TPOBECTH
OTIBIT, HEOOXOIMMBIE PACUCThI, HJIH HCIIOJIb30BaTh MOJIyUYCHHBIC JaHHBIC IS
BBIBOJIOB.
Heb6pexxHoe oTHOMIEHHE K JTa00OpaTOpHOMY 000PYIOBAaHUIO U PEAKTHBAM.
HeymMmeHnue onpenennTs NokazaHue U3MEPUTEIBLHOTO MPUOopa.

Hapymienue tpeboBanuii mpaBui 6€30MacHOro TpyAa NpH BHIMOTHEHUU
JKCIIEPHUMEHTA.

Hezpyowvie ouuoku:
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1. Herounoctu (GOpMyIHpPOBOK, ONpENENCHUM, MOHATHH, 3aKOHOB, TEOPHIA,
BBI3BAHHBIC HEIMOJHOTOW OXBaTa OCHOBHBIX IIPU3HAKOB OIIPEHEIAEMOIO
MOHATHS, OIIMOKM, BBbI3BAaHHBIE HECOOJIIOACHUEM YCIOBUW MPOBEJECHUU

OIIBITA WJIN U3MEPEHUM.

2. Ilpomyck uiayM HETOYHOE HANKMCAHHME HAMMEHOBAHMM eIuHULl (PU3MUYECKUX
BEJINYUH.

3. HepauumonanbHblil BHIOOP X0Aa peLICHUS.
Heoouembui:

1. HepauuoHanbHble 3alIUCH MPU BBIYUCICHUSIX, HEPALIMOHAIBHBIE MPUEMBI
BBIUMCIICHUH, TIPE0OPa30BaHUM U pellieHUH 3a1a4.

2. Apudmernueckre OMMOKU B BBIYUCICHHSX, €CIM 3TU OLIMOKU IpyOdO He
UCKaXKaIOTPEAIbHOCTh MOJIYYEHHOT'O pe3yibTaTa.

3. OtnenbHbIE MOTPEITHOCTH B (POPMYIMPOBKE BOIPOCA UITU OTBETA.

4. HeOpexxHOe BBITIOJIHEHHUE 3alUCell XUMUYECKUX YPABHEHUH.

5. Opdorpaduieckue v MyHKTYaIIMOHHBIC OIITUOKH.

4. KOHTPOJBbHO-OLIEHOYHBIE CPEICTBA MO JUCHUILINHE « XMMUD)

4.1. MaTtepuaJjibl OHEHOYHBIX CPEJCTB VISl BXOAHOI0 KOHTPOJIS
Bapmuanr 1

1. XuMu4eckuil 3JIEMEHT, B aTOMaxX KOTOPOrO pacIHpeieieHUue 3JIEKTPOHOB I10
ciosm: 2, 8, 6 - oOpa3yeT BBICIITUN OKCH/I:
1)3603 2)803 3)N205 4) P,Os
2. B rmaBubIx noarpynnax [leprogudeckoid CUCTEMBI ¢ YBEJIIMUCHHUEM 3apsja sapa
aTOMOB XMMHUYECKHUX 3JIEMEHTOB:
1) ycuimnBaroTcs HEMETAUIMYECKUE CBOMCTBA
2) U3MEHSIETCS BAJIGHTHOCTh B BOJOPOJHBIX COECTUHEHUSIX
3) yMEHBIIAIOTCS METAINIMYECKUE CBOMCTBA
4) ocTaeTcs MOCTOSTHHOM BBICIIAsl BaJIGHTHOCTD
3. XuMuuecKas CBsI3b B KpUCTAIIJIE XJIOPU/IA HATPHSI:
1) koBanieHTHas1 HEMOJSIpHAs 2) KOBaJIeHTHAas MOJspHAs
3) Metannuyeckas 4) HOHHas
4. CreneHb okucieHus -4, a BaleHTHOCTh [V atoM yriiepoga uMeeT B COeIMHEHUU:
1) CO; 2) CHs 3) HoCOs 4) CCly
5. CH0KHBIM SIBISIETCA KaX0€ U3 JIBYX BEILIECTB:
1) cepa u 030H 3) cepHas KUCJIOTa U KBapIl
2) 6ensiii hochop u azoTHas kuciaora 4) Bojaa u bapuit
6. l'openne cepoomopoaa: 2H2S + 302 = 2H,0 + 2SO, sBiiseTcs peakmueii:
1) OKHCIIUTENBHO - BOCCTAHOBUTEIBHOM, HEKATAIUTUYECKOM, IK30TEPMHUUECKON
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2) OKUCJHUTENBHO - BOCCTAHOBUTEIBHOM, KATAIUTUYECKOM, IHAOTEPMUUECKOMN

3) 3aMelleHnsl, HeKaTAIUTUYECKOM, IHA0TEPMUIECKOM

4) obMeHa, HEKaTaTUTUYECKON, IK30TEPMUYECKON

7. CokpallleHHOMY HOHHOMY ypaBHeHHIo: Zn*2 +2 OH =Zn(OH), cooTBeTCTBYET
JIeBasi 4aCTh CXEMbl YPaBHEHUSI XUMUYECKOW PEaKIIUU:

1) /nSO4 + KOH ----» 3) Zn(N03)2 +CU(OH)2 -——=
2) ZnO + KOH ------ » 4) ZnS + Ca(OH); ----- »
8. Bo3MOXHO XMMUYECKOE B3aUMOJICUCTBUE MEXKTY CJICAYIOIIMMU BEIIECTBAMU
1) Al u Ne 2) Cuu Hy 3)ZnuP 4) Fe u Hy
9. Oxcup xene3a(Ill) He B3auMoIEUCTBYET C:
1) constHO# KMCHOTOM 2) BojioM
3) rUAPOKCUAOM HATPUS 4) cepHOI KUCTIOTOU

10. Bepusl nm crienymommue CYXKICHHs O TpaBuiax Oe3omacHO paboTel B
XUMUYECKOU JTabopatopun?

A. B nabopaTtopun HeIb3s 3HAKOMUTHCS C 3aMIaXOM BEIIECTB.

b. CepHyto KHUCIIOTY CIIEAYET pacTBOPATH B ropsiueii BoJIE.

1) BepHO TOJIBKO A 3) BepHBI 00a Cy X ICHHUS
2) BepHO ToJIbKO b 4) 06a cyxeHHs] HEBEPHbI
Bapuanr 2

1. XumuueckoMy nsnemeHTy 3-ro nepuona VA- rpynmnbl COOTBETCTBYET CXEMa
pacrpeneneHus SJIEKTPOHOB IO CIOAM:
1)2,8,3 2)2,8,5 3)2,54) 2,3
2. ITopsimkoBeIid HOMEp XUMHUUYeckoro 3jeMeHTa B Ilepuoamueckoit cucteme JI.1.
MeHneneeBa COOTBETCTBYET:
1) uncity 37€KTPOHOB B aTOME 2) 4KUCITy JEKTPOHHBIX CJIOEB B aTOME
3) 3HAYEHMIO BBICIIEH BAJICHTHOCTH JIEMEHTA MO KUCIOPOY
4) 4ucily 3JIEKTPOHOB, HEAOCTAIOUIMX JO 3aBEPILICHHUS BHEIIHETO 3JIEKTPOHHOTO
cios
3. NonHas xumudeckas CBs3b peanu3yeTcs B:

1) xmopoBoaopoie 3) okcune yriepoxa (IV)
2) TUAPOKCHUJIC HATPUS 4) oxcune yraepoaa (II)
4. AtoMm yriepoja nposiBisieT BAJICHTHOCTh, HE paBHyIo [V, B Moliekyie:
1) yrnekucnoro rasa 3) MeraHa
2) yrapHoro rasa 4) yrojibHOM KUCJIOTbI

5. K KHCIIOTHBIM OKCHJIaM OTHOCHTCS Ka)K/10€ U3 JIByX BEIIECTR:

1) COz, CaO 2) SOz, P205 3)802, CO 4) P205, A1203
6. Peaknus, ypasHenue koropoit 2NaOH +CuCl, = Cu(OH), + 2NacCl,
OTHOCHUTCSH K PEAKIIUAM:

1) pasnoxeHus 2) coegnHeHuns 3) 3aMeLleHuns 4) obmeHa
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7. B3aumMoeHCTBUIO COISTHOM KUCJIOTHI M €IKOTO HaTpa OTBEYAET KPaTKOE MOHHOE
YpaBHEHUE:
1) HCI + OH = H,O + CI 3) H" + NaOH = H,O + Na*
2) H" +OH = H,0 4) H*+ CI"+ OH = H,0 + CI~
8. AnmomuHuii o6pasyer cynbdhar aaTlOMUHUS PU B3AaUMOICHCTBUH C:
1) cepoit  2) cepHOM KUCTOTONW  3) CEPHUCTOU KUCIOTOM 4) CEPOBOIOPOIOM
9. Oxcup xene3a(ll) B3auMoIeCTBYET C paCTBOPOM:
1) ammunaka 3) kapOoHaTa Kaaus
2) 6pomoBoaopoaa 4) xJIopuaa HaTPuUs
10. Xnopun xenesa (II) B BogHOM pacTBOpe MOXKET pearupoBaTh C:
1K3S 2) CO, 3)SiO; 4) Cu

4.2. MarepuaJjbl OLEHOYHBIX CPEJICTB TEKYUIEr0 KOHTPOJIS 0
AUCUMILTHHE «XHMMSI»

Texymuii  KOHTPOJb  PE3yJbTaTOB OOYYEHHUS MOXKHO  OCYIIECTBIATH
pPa3IMYHBIMA METOJIaMH M C TIOMOIIBIO PAa3JIMUYHBIX OIICHOYHBIX cpeaAcTB. Ilo
JTUCHUIUIMHE «XUMHUS» B Ka4e€CTBE CPEJCTB TEKYIIETO KOHTPOJS MPUMEHSIOTCS
BOMPOCHI JUIsl OPraHU3aIMi YCTHOTO M MUCbMEHHOTO OMpPOCa, CUCTEMbI 3aJlaHui B
TECTOBOW (opMe, 3a7aud U YIPAKHEHHUS, MPAKTUKO-OPUEHTUPOBAHHBIC 3aJaHUs
(TeopeTuuecke, pacueTHble, CUTyallMOHHbIE), JabopaTopHbie padOThl U ApPyTHe

OLOCHOYHBIC MCPOIIPUATHUA. Huxe IMPUBCACM IIPUMCPBI HCKOTOPBIX U3 HHUX.

4.2.1. CucteMbl 3aJaHNii B TeCTOBOI popme.

HasBHEE TeMbI Tema 1.1 «CTpoeHne aTOMOB XUMUYECKHUX JIEMEHTOB U

[IPUPOJA XUMHUUECKOU CBSA3U»

Pesyibrar 06yueHus CocTaBisaTe XuMuyeckue (OpPMYJIbl COCIMHEHHNA B
COOTBETCTBHUM CO CTENEHBK) OKHUCJICHHS XUMHYECKUX
DJIEMEHTOB, ucxXoas u3 BAJICHTHOCTH u

PIEKTPOOTPULIATETbHOCTH

OO01Me KOMIIETEHIIN OK 01
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1. Kakoe u3 cyxaenuii BepHo i 3neMeHToB { VA rpynnsl , IVA rpynnsl, [A
TPYIIIbI }

A) oOmas ¢popmyna JeTyuero BogopoaHoro coeanenus RH4

b) He 06pa3yroT neTy4nx BOJIOPOIHBIX COSTUHEHUN

B) 110 3aBepLIECHUS] YHEPTETUYECKOTO YPOBHS HE XBATAET TPEX IIIEKTPOHOB

2. Cpenu BeriecTs, ykazanubix B psany {NHs, Oz, HCI, SO,; CaO, HNO3, CI2,
CO2; H2S04, HI, CuCl2, CH4, NH3}koiM14ecTBO COeTMHEHUHN C KOBAJICHTHOM
IIOJIIPHOM CBA3BIO PABHO

A) Tpem  bB) aBym B) YEThIpEM

3. XuMHUecKas CBSI3b B MOJICKYJIaX {030HA U XJIOPHJIa KaJIbIHs; CEPHON KHCIOTHI
U XJIOpUa aMMOHUS; CEPHOM KUCJIOTHI U 030HA} COOTBETCTBEHHO

A) KOBaJICHTHAs IOJISIPHASI 1 HOHHAS

b) xoBasieHTHAs MOJIIpHAsT U KOBAJICHTHASI HETIOJISIPHAS

B) KoOBaJICHTHAs HETMOJSAPHAs U MOHHAS

Haszpamme temer | 1eMa 4.1 « Kinaccudukarus, HOMEHKIaTypa U CTPOCHHE

HCOPTaHNYCCKUX BCUICCTB»

KJ'IaCCI/I(i)I/ILII/IpOBaTB HCOPTaHNYCCKHC BCIICCTBA B

Pesynbrar
oOy4deHus COOTBETCTBHUH C UX CTPOECHUEM
06
e OK 01 TIK 2.6
KOMIIETEHIIUU
Bapuanr 1

1. Kaxoi psis cOOepKUT JUIb OCHOBHBIE OKCHUIBI:

A — Mny,O7, CrOs, SO,, N2Os; b — Na,O, CuO, CrO, FeO;

B — SOs3, P,0s5, K,0, Cu,0; I'-Zn0O, SnO, SiOz, NO.
2. YKaxuTe psjl, COJIep KA TOJIHKO OJHOOCHOBHBIE KUCIIOTHI:
A — HF, HBr, HNO3, H3POy; b — HI, HNO,, HCIO4, CH3COOH:;

B — H,CO3, H3PO3, H2SO4, HoCr20v; I' — HPO3, H,S, HCIO, H,SiO:s.
3. Ykaxwure npaBuibHoe Ha3Banue com NaNO;:
A — HUTpaT HaTpHs; b — Hutpun HaTpus;
B —amun Hatpust; [ — HUTpUT HaTpusl.
5. TlpuBeaute npaBunbHOE Ha3BaHue BemiecTBa Na;HPO4:

A — ruapokcodocdar HaTpus; b — runpodochur nHatpus;
B — nurunpooprodocdar nHatpus; I' — ruapooprodocdar HaTpwHsL.
6. VYkaxuTe MOJICKYISIpHYIO (OPMYITY CEPOBOIOPOTHON KUCIOTHI:
A — HzSOg; b-— HzS; B - H2804; I — H28203.
BapwuanT 2
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1. Vkaxute psij, cogepamiuil 1uub aMm(pOTEpHbIE OKCUABL:

A — HzO, A|203, Nazo, CaO; b — PzOs, Kzo, CUzO, SOz;

B - SI’]O, ZnO, BeO, CFzOg; I - Lizo, COz, NOz, BaO.

2. Kakoit ps coIepKUT TOIBKO KHCIOPOACOACPKAIINE KUCTOTHI:

A — HF, H,Cr;07, HCI, CH3COOH; b — HCIO, H3PO3, HBr, H2SOu4;

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

A — rugpokap6oHar Gapus; b — rugpocunukar 6apus;

B — aurunpokapOonat Gapusi; I' — nuruapocunukar 6apus.

4. Yxaxure npaBuwibHOe Ha3BaHue BemecTBa FEOHSO4:

A — runpocynbdar xenesa (111); b — cynbdar rugpokcoxenesa (11);
B — cynbdar ruapokcoxkenesa (111);  I' — cynsdur ruapokcoxenesa (111).
5. IlpuBeaute MOJEKYISIPHYIO (POPMYIy a30TUCTOM KUCIOTHI:

A — HNOy; b — HNOg3; B — NHs; I' — N2Os.
BapuanT 3
1. VYkaxute psij, coaepKaiiuil TOJIbKO KUCIOTHBIE OKCHUJIBI:

A — NazO, CaO, PbOz, SiOz; b - SiOz, SOz, N205, C|207;
B —A|203, Zn0O, BeO, Cr,0s3; I - C|20, CuO, MgO, H,0.
2. Kakoli psii COTep>KUT JTUIIB IIET0UH:
A — NaOH, KOH, RbOH, LiOH; b — CsOH, AlI(OH)s;, Mg(OH),, NH4OH;
B — Ba(OH),, Fe(OH)s, Ca(OH),, Cu(OH)2; I — Zn(OH)2, Cr(OH),, Pb(OH)4,FrOH.
3. YkaxxuTe npaBuiibHOE Ha3zBaHue coiiu Fea(SOy)s:
A — cynedurt xenesa (I11); b — cynsdun xenesa (I11);
B — cynedar xenesza (11);  I' — cyasdar xemnesa (111).
4. IlpuBeaute npaBuiIbHOE Ha3BaHue BemecTBa (ZNOH);PO,:
A — oprodocdar nuHKa; b — tpuruapoxcodocdar nuHka;
B — opTodocdat rugpokconnnka; I' — ruapooprodocdar uHKa.
5. YkaxuTe MOJEeKyIsApHYI0 GOpMYITy THAPOCYIb(aTa MarHus:
A —Mg(HSO3);; b—Mg(HS)2; B - MgHSOy; I' = Mg(HSO.4)3.

Haszpanne tembr | 1M 4.2 «PU3NKO-XUMUYECKHE CBONCTBA HEOPTaHUUECKUX

BEILECTB»
Pesynbrar VY cTanaBIuBaTh 3aBUCUMOCTD (PU3UKO-XUMHYECKHIX
00y4eHus CBOMCTB HEOPraHUYECKUX BEUIECTB OT CTPOCHUSI aTOMOB U
MOJIEKYJI, a TAKKE TUIA KPUCTAITIMYECKON PelIeTKH
OO01ue
OK 01 OKO02
KOMIETEHIIUU
Bapuant 1

1. 'mapokcu HMHKA pearupyer ¢ KaXKJIbIM U3 JBYX BEIIECTB:
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1) KOH u HBr 2)Naz504 n NaOH

3) CuO u KNOj; 4) FesO3 u HNOg
2. 'unpoxcup pyOouInus MOXET pearupoBath C
1) NaCl 2)CaSOy4 3)HNO3 4)K2S

3. 'mapoxcun xpoma(Ill) mpeBpaiaercsi B KOMILUIEKCHOE COSIMHEHUE TIPU
B3aUMOJICHCTBUU C BOJHBIM PACTBOPOM
1) NaNOs 2) KOH 3) CO2 4) CaCl
4. Kakoe OCHOBaHUE MPU HArPEBAHUU JIETKO MPEBPAIIAETCS B OCHOBHBIN OKCHT?
)KOH  2)Cu(OH): 3)CsOH 4)NH,0H

5. IlpeBpaiienue NaOH — NaSO4 OCYLIECTBIIAETCS MPU B3aUMOJECUCTBUU C
1S 2)802 3)HQS 4) NaHSO,

6. Ca(HCOs3)2 oOpa3zyeTcs u3 Ca(OH): IpU B3aUMOJECHCTBUU C

1) NaxCO3  2) uz6rrrkom CO2 3) CaCOg 4) n30BITKOM CO

7. NaHSO4 o6pasyercs us NaOH npy pzaumoneiicrun ¢

1) S 2) u36BITKOM 502 3) CaS04 4) n36srrrom Ha2 504

8. I'mapoxcun xenesa(Il) BzanmoneiicTByeT ¢

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

3) ykcycHoM kucnoTou 4) cyiabdaTom Oapust

9. PactBOp ruapokcuia HaTpusi HE pearupyer ¢

1) FeCls 2) H3POy4 3) NayCO3 4) NaHCOg3

10. PaCTBOp THIPOKCHUIAa HATPpUA p€arupyeT ¢ KaXXabIM U3 JIBYX BCIUICCTB

11. T'mapoxcua meau(Il) B3auMoeCTBYET C KaKIbIM U3 JIByX BEIIECTB:
1)SO3 y HCI2)NasS j KNO3 3) HaSO4 i HoO 4) NagSOy4 i HBr

12. I'mapokcua Kajublivsi HE B3aUMOJICUCTBYET C

1) okcumom yraepoaa(Il) 2) 6pomom 3) cepoBo10poIoM 4) XJIOPOBOIOPOIOM
13. Kakwue nBa BemiecTBa MOTYT pearupoBaTh APYT C IPyrom?
1)NaOH~+Zn(OH). 2) Cu(OH)+Fe(OH)3

3) Ca(OH)2:+KOH 4) NH3+Al(OH)3

14. B menoyax pacTBoOpsieTcs
1) menp 2) xxene3o 3) kpeMHU 4) yriepo
15. Kakoe ci0KHO€E BEIIeCTBO MOKET PEarupoBaTh U € COJISTHON KUCIOTOM, U C
TUJPOKCHUIOM HATpUs?
1)S02 2)Zn(OH)2 3y MgSO4 4) CaCO3
16. B mpoOupKy ¢ HEPACTBOPHMBIM COeTMHEHUEM X T0OABHIIM HECKOJIBKO KaIlellb
pacTBopa BelecTBa Y. B pesynbrare peakiiuu HaOI01alld pacCTBOPEHUE OCAIKA.
N3 npennoxxkeHHOro nepeyHs BeiOepuTe BemiecTBa X U Y, KOTOPbIE MOTYT BCTYIATh
B OIMCAHHYIO PEaKIIUIO.
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1) Al(OH)3 2) NaySO4 3) NaOH 4) KCl 5) BaSOy
17. B npoObupKy ¢ HEpaCTBOPUMBIM COETMHEHHEM X J100aBUIIM paCTBOP BEILIECTBA
Y. B pesynbrare peakuuu HaOII0JanH BbIEICHUE PACTBOPEHUE OCAIKA.
N3 npennoxeHHOTO nepeyHs BeiOepuTe BemiecTBa X U Y, KOTOPbIE MOTYT BCTYIATh
B OIIMCAHHYIO PEAKIHIO.
1)NaOH 2) KC1 3y BaSO4 4) Zn(OH)2 5) Ca(NOs)2
Bapuant 2
1. Kakoii U3 OKCHI0B MPOSIBISIET OCHOBHBIE CBOMCTBA!
a) OKCHJI KaJlns
0) okcun cepoi(IV)
B) okcup yraepoaa(ll)
r) okcup xene3a (111)?
2. KucnoTHsli XxapakTep MposiBIASET OKCU:
a) ZnO 0) P,Os B) KO r) CaOo
3. B xakoii u3 cTpok npuBeAeHbI (OPMYJIIBI TOJBKO BBICIIHNX OKCHIOB?
a) SO, NaO CI,0 0) AbOs NO CIO;
B) CaO C|207 P205 F) 803 FeO H>,O
4. Kaxoil ra3 MOXHO HOTJIOTUTh PACTBOPOM IIEJIOUH ?
a) COz 6) Hz B) NH3 P) Oz
d. Okcup Kanplys pearupyeT ¢ KaKJIbIM U3 JIByX BEILIECTB:
a) THIPOKCHUJIOM HATpUS U CEPHOW KUCIOTOM
0) okcuaom cepol(IV) u BomoM
B) COJISTHOM KHCJIOTON M OKCHJIOM KaJlusl
r) okcusioM yriaepoaa(IV) u TtuaApoKCUIOM JIUTHUS
6. [Tpu B3auMoeliCTBIHM KaKOTO BEIIECTBA C BOJOM HE oOpaszyercs MmeI0dYb
a) OKCHJa KaJIus 0) okcuaa meau(Il)
B) OKCHJIa HATPUS ') OKCUJA KaJblUs
1. Kakoe u3 BeniecTs He BCTpeYaeTCs B MPUPOJE
a) okcug kpemuus (IV) 0) Boga
B) YIJIEKUCIBIN ra3 ') OKCUJ HaTpus
8. dopmyna aHTUIpUIa CEPHOU KUCIIOTHI:
a) SOZ 6) SOg B) H2803 r) st
Q. Kakue u3 npuBe/IeHHBIX YTBEPKACHUN BEPHBI?
1. OCHOBHBIM OKCHJIaM COOTBETCTBYIOT OCHOBAHHUSI.
2. OCHOBHBIE OKCUJIbI 0O0Pa3yIOT TOJIBKO METAILIBI.
a) BEPHO TOJBKO 1 0) BEpHO TOJIBKO 2
B) BEpHbI 00a YTBEPKICHUS r) 00a yTBEpKI€HUSI HEBEPHbI
10.  Oxcwup yriuepona (IV) pearupyet ¢ KaXapIM U3 ABYX BEIICCTB:
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a) BOJIOW U OKCUJIOM HaTpHs 0) kuciaopoaom u okcuaom cepri(1V)

B) CyJIb(paTOM KaJiis ¥ TUJIPOKCUJIOM HATPUS
r) pochopHOIt KUCTOTON U BOJOPOIOM

11.  Oxkcugsi ¢ o6mieit popmynoit RoOz u RoOs 00paszyroT 251eMeHThI

a) yriepoga 0) a3ota B) cepbl T) (propa

12. Mexnay co6oii B3auMOIEHCTBYIOT

a) SiOz u Hzo 6) COZ u HzSO4

B) CO2u Ca(OH), r) Na;O u Ca(OH);

13. B cxeme npeBpalieHuii

HarpeTh + H>0
CaCO; — X1 — X

BEIIIECTBOM «X2» SIBIICTCS

a) Ca0 ©6) Ca(OH), B) CaH,; r) Ca(HCOs3),

14. Okcun cepsi(IV) He B3auMoeicTByeT ¢

a) NayO 6) HO B) CO, r) NaOH
15. B cxeme npeBpaiieHuit
+ O + SO3
Cu — X1 — X>
BEIIECTBOM Xo SIBISETCSA
a) CuSO; 6) CuSO, B) CuO T1)CuS

16. B npoOupky ¢ HepaCTBOPUMBIM COeTMHEHHEM X 100aBUIN PacTBOP BEIlIECTBA
Y. B pesynbrare peakuuu HaOIIOJaIH BbIIETICHUE PACTBOPEHUE OCAIKA.

W3 npennoxeHHOTO MepeyHs BeIOeprTe BelecTBa X U Y, KOTOPHIE MOTYT BCTYIIATh
B OMMCAHHYIO PEAKIUIO.

1)NaOH 2) KCl 3y BaSO4 4) Zn(OH)2 5y Ca(NOs)2

Bapuanr 3

1. Hutpat antoMuHusl B pacTBOpPE B3aUMOJICHCTBYET C

1) KCI  2) Fe(NOs).2 3) MgCl; 4) Ca(OH)2

2. C BOAHBIMHU pacTBOPaMHU XJIOPOBOJAOPO/Ia, THAPOKCUIA Oaprs U XJIOPUIa MEIN
(IT) pearupyer

1) CaCOs3 2) K,SO3 3) Na,SO4 4) A|2(SO4)3

3. U ¢ xene3oM, U C TUIPOKCUJIOM KaJIUsl M C HUTPATOM cepedpa pearupyer B
pactBope

1) MgCl; 2) Na2SOq 3) ZnBr; 4) FeCls

4. Y c rTuIpOKCHUIOM HATPUS, U C COJITHOU KUCIOTOMU, U C XJIOPUIOM Oapus
pearupyer B pacTBope

1) (NH4).COs3 2) Zn(OH), 3) CO2 4) Na;SO4

5. PacTBOp Hoau1a Kausi pearupyeT ¢ KaXKIbIM U3 BEIIECTB

1) Brou AgNOs 2) AgNO; u HCI 3) Cl; m NaOH 4) HCl u CI
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6. ['unpokapOOHAT HATPUS pearupyeT C KaxAbIM U3 BELIECTB

1) CaCl, u NaOH 2) NaOH u HCI 3) HClu Oz 4) O2 u CO2

7. U ¢ X710poM, U ¢ TUAPOKCUAOM Kallus, U C HUTPATOM cepedpa pearupyer
B pacTBope

1) Nal 2)FeCls 3) FeCl, 4)CuSO,

8. KapOonar kayibLius mpu 0ObIYHBIX YCIOBUSX pearupyer ¢

1) KpeMHUEBOW KUCIIOTOM

2) YIJIEKUCIBIM Ta30M B BOJIHOM PacTBOpeE

3) TUIPOKCUAOM HATPUS

4) pacTBOpOM XJiopuzaa 6apus

9. O4uCTUTH BOAY OT HOHOB KaJblUs, COAEPKAIINXCSA B PACTBOPEHHOM B HE
rUApOKapOOHaTe KalbLKs MOXHO MPU

1) kunsiueHun 2) noGaBnieHuu xjopuaa odapus

3) 100aBIEHUN COJITHOM KHCIOTHI

4) noGaBiieHUU XJIOPHUIa HATPUS

10. Cynbdua HaTpusi B pacCTBOPE HE pPEarupyeT C

1) constHO# KUCHTOTOM 2) CcepoBOAOPOIOM

3) xIopom 4) cynbharoM Kaiaus

11. U c meabio, U ¢ pacTBOPOM Cylb(huaa HATpUs pearupyet

1) congnas kucmora 2) pacTBOp HUTpaTa cepedpa
3) rUAPOKCHUJ Kaaus 4) pactBop xsopuza xenesa (I11)

12. Pearupytot Ipyr ¢ Apyrom

1) pryTh 1 pactBOp HUTpata cBuHIa (II)

2) OpoM U pacTBOP XJIOpHJIa HATPUS

3) cepHas KHUCIIOTa ¥ CYJIb(PUT HATPHUS

4) pacTtBOp THAPOKCHUAA HATPUS U cynbdun xkemnesa (II)
13. KapboHnar kanus B pacCTBOpE pearupyeT C

1) rugpokcuomM HATpUs 2) YIIIEKUCIIBIM Ta30M
3) XJIOpUIOM HaTpus 4) KucIopoaOM

14. Bo3aMoxkHa peakuusi MexXIy

1) xsopuI0M aMMOHHUS M THAPOKCHIOM KaJbIUs

2) cynbdaToM HATPUS U CONITHON KUCIOTOU

3) xnopungom meau (II) u pryThio

4) HUTPATOM HATPUS U BOJOU

15. VI c rTuapoKCuaoM HATpHs U C pa30aBICHHON CEPHON KUCIOTOW pearnpyeT coib
1) BaCl, 2) CU(NOg)z 3) NaHCOs3 4) Cag(PO4)2

16. A30T BbIIEIISIETCA TIPU PA3TOKEHUN

1) NH4CI 2) (NH4)2CO3 3) NaNO3 4) NH4NO,
Bapuant 4
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1. Bo3aMoxHa peakiiusi B paCTBOPE MEKY

1) nutpaTtom prytu (II) 1 measio

2) XJIOpUJIOM HaTPUsl U HUTPATOM KaJHsi

3) cynbdaroM Gapus U COISTHON KUCIOTOM

4) cynsdunom xenesa (I1) u ruapokcuaom Kamus

2. U ¢ ruapoKcuioM HATpUsl, U HUTPATOM cepedpa, U ¢ XJIOPOM pearupyer B
BOJTHOM PacTBOPE

1) Fez(SO4)3 2) NH,CI 3) CuBr; 4) K3POg4

3. Ilpu nelicTBUU pacTBOpa CEPHOM KUCIOTHI HA pacTBOp KapOOHATa aMMOHHMS
BBIJICIISIETCS T'a3

1) NH;3 2) CO; 3) NO; 4) SO,

4. T'unpokcui HaTpus o0pa3yeTcs Py B3aUMOJICHCTBUU B PACTBOPE

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

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

5. PactBop xmopuna xenesa (II) pearupyet ¢ kaxapIM U3 IBYX BEIICCTB
1)NaOHu Cu  2) HNOs;u Ag 3) Cuu HNO3 4) AgNO3 u Ba(OH);

6. IIpeBpamenne Na[Al(OH)4] -- AI(OH)3

IPOUCXOIUT IIPU

1) TepMHUYECKOM pa3I0KEHUN UCXOIHOTO BEIIECTBA

2) 1eCTBUU HA UCXOJHOE BEUIECTBO PACTBOpA IIEIOUYHU

3) nponycKaHUM YIIEKHUCIIOro ra3a 4epe3 pacTBOp HCXOJHOTO BEIIECTBA

4) neficTBUU HA UCXOHOE BEIIECTBO U30BITKOM PAaCTBOpPA CUIBHOM KUCIIOTHI
7. XJj10pu aMMOHUS B paCTBOPE PEArupyer C

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

8. [IponykramMu pa3noKeHUss HUTpaTa HATPHs SBISIOTCA

1) Na,O u NO, 2) Na, NOz, (OF} 3) NaNO: u O» 4) NaZO, NOz, o2

9. PactBOp KapOoHaTa HATpHsI HE pearupyer ¢

1) COz 2) HNO3 3) CaCl,4) K;SOq4

10. OtennTe MpaBUIBLHOCTH CYXKIEHUHN 0 KapOOHATaX

A. C consiHOM KUCIOTON pearupyroT KaKk pacCTBOPUMBIE, TAK U HEPACTBOPUMBIE

KapOOHATHI

b. Peakmuu paznoxeHus KapOOHATOB SIBISIIOTCS OKACTUTEIHHO-
BOCCTaHOBUTEIIBHBIMHU

1) BepHO TONBKO A

2) BepHO TOJIbKO b

3) BepHBI 00a CyXJICHUS

4) o0a cyxJ1IeHUsI HEBEPHBI

11. OueHurte BEpHOCTH CYKJICHUI O HUTpATax

A. ConstHast KHCTIOTA BBITECHSET U3 JIFOOOTO HUTPATA a30THYIO KHCIOTY
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b. Peakiuu pa3noxeHuss HUTPATOB SIBISIIOTCS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU
1) BepHO TONBKO A 2) BepHO TONbKO b

3) BepHbI 00a Cy>KIEHUS 4) o0a cyxJIeHHs] HEBEPHBI

12. Hutpat cepebpa He criocoOeH

1) 006pa3oBbIBaTh OCAJ0K MPU B3aUMOJICHCTBUH C PACTBOPOM XJIOPUIOM HATpUs
2) paznaratbcsi Ipy HarpeBaHUU 3) pearupoBath B paCTBOPE C MEbIO

4) pearnpoBaTh C YKCYCHOM KHCIOTOU

13. Ocanok cHauana BbINAJAET, a 3aTEM UCUE3aET NpU

1) noGaBneHnn pacTBOpa XJIOPHJIa LIMHKA K PACTBOPY TMAPOKCHIa HATPUS

2) NpOIYCKaHUH YIJIEKUCIIOro ra3a yepe3 U3BECTKOBYIO BOAY

3) cauBaHUM pacTBOPOB CyJb(daTa HATPUS U XJopuja dapus

4) cnuBaHUU PacTBOPOB KapOOHATa HATPUS U A30THOM KUCIIOTHI

14. KapOoHaT HaTpus B pacTBOpE HE pearupyeT C

1) CO22) KOH 3) H3PO4 4) Ca(OH);

4.2.2. llpakTHyecKkue 3aJaHUs U 3a1a49H

Pazpen 1. OCHOBBI CTpoeHuda BellecTBa - 3ajJadd Ha COCTaBJICHHUC
XUMHYECKUX (POPMYII TBYXaTOMHBIX COCAMHEHHUH (OKCHIOB, CYIb(UI0B, THIPUIOB
U T.IL.).
ﬂaﬁme HA36AHUA CﬂeaViOI/l/ﬂ/lM CO@OMHBHM}ZM.'
Lizo MnO A||3 CI’283 ZnH>, Ag4SI CagNz COz CaO PzOs CC|4 NaBr FeS
MgH2 A|4C3 KsP MnO, Fe,03 C|2O KCI Mng CrS CaH, SiH4 K4C CazP; Na,O
CuO N;03 Mn,O7 LiF PC|5 HgBI’ AgZS CuS HCI Na4Si AIN Li3P Cr,03

As,0O5 NO, B,0O3 BaC|2 PBr; MnS PH3; LiH Ba,C A|4Si3 NazP N,O SiOz MgO
CrF, KsS CH4 PbO Au,03 NH3 CaS N,Os HgO AlP

CocraBbTe (hOpMYJIBI 110 HA3BAHUSIM:

1. Hutpun kanus 1. KapOwun nmutus

2. Cwnunuj MarHus 2. Oxcun pocdopa (I1I)
3. T'mnpun amroMuHUS 3. ®ropun meau (1)
4. Cynbdun cunma (II) 4. Oxcup cepedpa

5. bpomua nuHka 5. I'mapuna nutus

6. Oxcun yrinepona (1) 6. Cynsdun memu (1)
7. Oxcun xsopa (V) 7. Hutpun Hatpus

8. Oxcun Gapus 8. Momun cepedbpa

9. ®ochun xenesa (II) 9. Oxcua xpoma (II)
10.Kap6un marawus 10.0Oxcun azora (V)
11.Tunpun xanus 11.T'unpun HaTpus
12.Cynbdun amroMuHUS 12. Xnopuna xpoma (IIT)
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13.Uomua meau (1) 13.0Oxcupg kanus

14.Cynbdun prytu (II) 14.0Oxcup mermbsika (111)
15.0Oxcup xsopa (111) 15.Cynbdua nunka
16.0Oxcun cunia (IV) 16.Dochun meau (11)
17.0xcua nuHKa 17.0xcun xene3a (1I)
18.Cymunug Kanbius 18.bpomun mapranmua (IT)
19.T'unpun 6apus 19.Cynbhpua nutus
20.Cynbdun xeneza(lll) 20.Dochun cepedpa
21.0Oxcun azora (II) 21.dropup xenesa (1)
22.0xcua aIrOMUHAS 22.0xcun xpoma (VI)
23.Xunopup xenesa (1) 23.Hutpun nutus

24 Hutpua Gapus 24.Cynbhun Maraus
25.0xcun prytu (1) 25.0xcun menu (1)
26.0xcua cypbsmbl (V) 26. Xnopun prytu (11)

Paznen 2. XumMu4yeckne peakuuu
3aaun Ha COCTABJICHUE YPAaBHCHUW pEaKIMA: COCIUHEHHUs, 3aMeIICHUs,

pasyioxkeHus, oOMeHa M peakIuil ¢ ydyacTHeM KOMIUICEKCHBIX COeAWHEeHUH (Ha
IpUMepe  TUJIPOKCOKOMIUIEKCOB  QJIIOMUHUS W I[IMHKA);  OKUCIMUTEIBHO-
BOCCTAHOBHUTEJIBHBIX PEAKIIUN C UCIIOIB30BAHUEM METO]1a JICKTPOHHOIO OanaHca; ¢
ydacTHEM KOMIUIEKCHBIX COCAWMHEHUH (HAa TpUMeEpe THUIPOKCOKOMILIEKCOB
ATIOMUHUS ¥ 1IUHKA)
1.Peaxiueii 3aMenieHus IBISETCA

a) TOpEHHUE BOJIOPO/ia B KUCIIOPO/IE;

0) Bocctanornenue okcuaa meau (I11) Bomopoaom;

B) B3aUMO/ICHCTBHUE THAPOKCHIA KAJIUS C CEPHOU KHUCIIOTOM;

') TepMUYECKas JAeTHApaTaIus rTuIpoOKCUa IUHKA.
2. Peakmus, ypaBuenue koropoit CaO+C0O2=CaCO3,Ha3piBacTcs peakiueit

1) coenqunenwust; 2) pa3iokeHus; 3) oOMeHa;  4) 3aMelICHU.
B3aumonencTBrEe THUIAPOKCHUIA KAIBIHSA C COJIIHOM KHCJIOTOM - 3TO PEAKLUS
1) coenuHeHus;  2) pasnokeHus; 3) oOMeHa; 4) 3aMeleHHs
3. VYKaxuTe peakiuio, KOTopas SBISICTCS PEAKIHUCH pas3lIoOKCHUS W HJACT C
W3MEHCHHMEM CTEIICHU OKHMCIICHUS

a) CU(OH)z = CuO + Hx0:; B) 2KNO3= 2KNO»+03;

0) CuO + H2 = Cu + H20; r) CaCO3; = CaO + CO,

4, HamummuTe peakiiuu, yKaKUTe TUIT PeaKIINH:
a) pa3J0KEeHHS YTOIbHON KUCIIOTHI; B) paznoxkeHus ruapokcuaa meau(ll);
0) moJIy4yeHHs] aMMHaKa U3 MPOCTHIX BEIIECTB;
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T') B3aMMOJEICTBHE a30Ta C KUCIOPOJIOM

5. Hanumiure peakiuu, yKaKUTE THIT PEaKIUu:
a) J)KeJIE30M U Cepoii; B) okcugoM Oapus u okcuaoMm cepbi(1V);
0) OapueM U CepHOM KHUCIIOTOM; r) okcuaa cepsl (IV) u kucmopoaom;

6. VYpaBusiite peaknud METOJOM JJIEKTPOHHOro OajaHca. PaccraBbre
KO3 (HULIHEHTBI

HI + H,SO4 — |, + H,S + H,0

H,SO, + Cu,O — CuSO4 + SO, + H,O

HNO3; + FeO — FC(N03)3 + NO + H,0

KNOs + Al + KOH + H0O — NH3 + 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 3ajayd HAa pacueT KOJIMYECTBEHHBIX XaPAKTEPUCTUK MPOJYKTa peakiuu
COCJIMHEHUS, MAacCOBOM WM OOBEMHOW [OJNHM BBIXOJA TPOAYKTA PEaKIMU
COCMHEHUS OT TEOPETUYECKH BO3MOXKHOTO; OOBEMHBIX OTHOIICHHH Ta30B;
KOJIMYECTBEHHBIX XAPAKTEPUCTUK MCXOAHBIX BEIIECTB M MPOAYKTOB PpEaKIUH;
Macchl (00beM, KOJIMUECTBO BEIIECTBA) MPOAYKTAa PEAKIIMU, €CIIM OJHO U3 BEIECTB
JIaHO B BUJI€ PACTBOPA C OMPEICIICHHON MACCOBOM JOJIEW PACTBOPEHHOI'O BEIIECTBA.

1. Ilpu B3auMoneMCTBUU HaTpus KoJUuecTBOM BemiectBa 0, 5 Moab ¢ BOJOHU
MOJTYYHIN BOJIOposT 00BEMOM 4,2 11 (H. y.) Beraucnure npakTH4ecKuil BBIXOJ ras3a
(%).
2. Meranauyeckuid  XpoM  MOJY4alOT  BOCCTAHOBJIEHHMEM  €ro  OKCHJa
Cr;03 MeTauiMueckuM  allfoMUHUEM. BpruuciuTe maccy Xpoma, KOTOPBId MOXKHO
MOJY4YUTh MPU BOCCTAHOBJIECHUHM €ro OKCHAAa Maccoll 228 r, eciaum NpaKTHYECKUMH
BBIXOJI XpoMa cocTaBisieT 95 %.
3. Omnpenenurte, Kakas mMacca MEIU BCTYHNUT B PEAKLUMIO C KOHLEHTPUPOBAHHOU
CepHOM KHUCIOTOM Mg nonydeHus okcuaa cepbl (IV) o6véMom 3 1 (H.y.), eciam
BbIX01 okcuaa cepsl (IV) cocraBisier 90%.
4. K pactBOpy, colepxanieMy XJOpuJ Kaiblusi Maccod 4,1 T, NpuiIuiIn pacTBop,
comepxkamuii  pocdar Hatpms maccoit 4,1 r. Omnpeaenure Maccy IOITYYESHHOTO
0caJiKa, €l BBIXO/JI TPOAYKTa Peaklnu cocTaBisieT 88 %.

e 3ajaHus HA COCTABJICHHE MOJICKYJISIPHBIX U HOHHBIX PEAKIIMI C y4acTHEM

OKCHJIOB, KHUCJIOT, OCHOBAHMW M COJIEM, HMOHHBIX PEAKIUN THUIPOJIU3A COJIEH,
YCTAHOBJIEHUE U3MEHEHUS KUCIOTHOCTU CPEJIBI.

1. Kakue u3 coneii RbCl, Cra(SO4)3, Ni(NO3)2, Na;SO3 nmoaBepraroTcsi ruapon3y?
CocraBbTe HMOHHO-MOJIEKYJIIPHBIE M  MOJICKYJSpHbIE ypaBHEHUS THAPOIU3A

cootBeTcTBYIOmUX cojeid. Kakoe 3nauenue pH ( > 7 <) uMelOT pacTBOPHI ITUX
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coJien?

2. Hanuimvte nojiHoe u coKpalieHHOe YpaBHEHUS PEaKIIHii:

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

Ca0 (okcum) + 2HNOs3 (p) = Ca(NOs)2 (p) + H20 (mx) Mg(OH)z (v) +

H2SO4 (p) = MgSOu(p) + 2H20 (M)

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

A|2(804)3 (p) + 3BaCl, (p) =3BaS04| + 2A1C13(p)

K2S + 2HCI = 2KCI + H,S?
Na,CO3 + 2HNO3; = 2NaNO3 + H,0 + COzT
Mg + H,SO, = MgSO4 + HzT

Pa3nen 3. PacTBopsbl

33,[121‘{1/1 Ha IIPUT'OTOBJICHUC PACTBOPOB.

1. OHpG}IGHI/ITC, CKOJIBKO I'paMMOB BCIICCTBA HYKHO IJIA IIPUT'OTOBJICHUA 25 M

10 M pacTtBOpa ruipokcuaa HaTpusl.

Otset: 10T

2. Onpenenure, CKOJIBKO T BOJIBI HEOOX0UMO MprubaBuTh K 45 T pactBopa NaOH
(0=6%), 4TOOBI MOITYUUTH KOHEUHBIA PACTBOP C MAacCOBOM noneit 1%.

3. Onpenenute MaccoBYIO JOJIO BEIIECTBA B PACTBOpPE, KOTOPHIM ObLT MOJy4YeH
npubasnerueM 175 r KCI (0=20%) x 1000 r Boabt
4. OnpenenuTe MacCOBYIO JOJIO BEUIECTBA B PACTBOpPE, KOTOPHIM ObLT MOJy4YeH
npubasiaenreM 30 T Na;CO4 x 1000 T BobI

(coequHeHus) B MOJIEKyJe (CMecH).

BapuanT 1. Beraucnuts MaccoByro 10110 a30Ta B HUTpate Kanbius (Ca(NO3)z

Pa3znen 4. CTtpoeHnne u CBOIiCTBA HEOPraHUYECKHUX BElIECTB

3ajmaun Ha pacyeT MAaccOBOM J0iM (Macchl) XMMHYECKOTO 3JIEMEHTA

Bapuant 2: Beraucnure conepikanue kuciaopoja B nepmanranare kaiaus (KMnOa)
Bapuant 3: Beraucnure conepkanue cepbl B Muaepaie mupure (FeSz)

BapuanTt 4. Beruucnure MaccoByro 0110 cepedpa B okcuze cepeopa (Ag20)

[Ipaktnueckne 3amanus 1O  KiIacCUUKANHMKM, HOMEHKIAType U
XUMHYCCKHUM (bOpMYJ'IaM HCOPraHNYCCKHUX BCHICCTB PA3JIMYHBIX KJIAaCCOB.
1. Brmmcars OTACJIBbHO OKCHAbI, OCHOBaHUNA, KNCJIOTHI U COJIN. Z[aTB Ha3BaHU:I.
A b B I | E K 3
1| Na,O NaOH | CO; SO3 MgO | HNOs Ba(OH) CO MnO;
2
2 SiOz ZnO H3PO4 Agzo NzOg CI‘Og MnO HF HzSiOg
3| H.SO, | CO, Ca(OH)z BeO LiOH | CrO Mn,03 SO3 SiO;
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4 A|203 BaO MgC02 CU(OH) Zn0O Cr,03 | HMnO,4 Ca(OH)z K3PO4
2

5[ NO HNO3; [ MnO NO, HCI H,SO4 | NO, FeO P->0s5

6 MgSQOq4 | SO2 Cl,0s5 H.,SiO; | AI(N | CO NO AL,O3 BaO

O3)3

7[FeO | K,COs|Fe,0; |Hg(NOs|CaO |Ba(O |Ag.SOs | PbSOs | AgOH
)2 H),

2. CoctaBUTh (HOPMYJIIBI BBICILIMX OKCHIOB 3JIEMEHTOB C MOPSAKOBBIM HOMEPOM:

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

3. CocTaBUTh MOJEKYJspHBIE (POPMYIIBI OKCHAOB, MOJMKUCATh XapaKTep OKCHJA U
COCTaBUTH (POPMYITY COOTBETCTBYIOIIETO THIPOKCHUIA :
1) a3oTa co creneHbro okucnenus +1, +2, +3, +5

2) xj0pa co CTeneHbto okucnenus +1, +3, +5, +7

3) Maprasiia co CTereHbto OKucieHus +2, +3, +4, +7
4. Beimucath OTAeIbHO Oe3pa3inyHble, OCHOBHBIC, KUCJIOTHBIE  aM(OTEpPHBIC

OKCHJIBI:
A b B I Jil| E XK 3 4!
1 | Na,O [ CaO CO, SO; MgO | N,O;3 | BaO CoO MnO.
2 SiOz ZnO P,Os AgZO N>O3 CrOsz [ MnO MnO- NO
3 1SS0, CO, CaO BeO Li -0 CrO Mn,O3 | SO3 SiOz
4 A|203 BaO SeO, CuO Zn0O Cr,0O3 | MnO, | CaO CrOs
51 NO N »,03 MnO NO, Na,O SOs3 NO-, FeO P,Os
6 MgO SO, C|205 SiOz Al 203 | CO NO AL,O3 BaO
7 |FeO | SO; Fe,O; | HQO Ca0 |BaO |AgO |SOs3 PbO
5. Bpinmucarbh HepaCTBOpUMBIE OCHOBaHUA M 1MIEN0UU. J[aTh Ha3BaHMSI.
A b B I J E X 3 1
1 |Na;S |NaOH [CO, |SOs Mg(OH | HNO; | Ba(OH) | CO | Cu(OH)
04 )2 2 2
2 |CsOH | Cu(O |[H3PO4|NaOH | N2Os Cr(O | MnO KOH | H,Si03
H). H).
3 |H,S0s [CO; |Ca(O |BeO |LIOH |CrO |Sr(OH) | SOs | Sr(OH)
H)2 2 2
4 [AlLO3 |Ba(O |MgC |[Cu(OH)|zZnO Cr,03 | HMnO4 | Ca(O | K3PO4
H), 0> 2 H),
5 [LiOH |HNO; |Mn(O |NaOH |HCI | CsOH |Fe(OH) |FeO |P.Os
H), 2
6 | MgSO | SO, LiOH | H.SiO3 | AI(NOs | CO NaOH | AL, |BaO
4 )3 Os
7 | Cu(O | KyCO;3 | Fex03 | HOQ(NO | Ca(OH) [ Ba(O | Ag2SO4 | Ba(O | KOH
H)2 3)2 2 H), H),
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L4 HpaKTI/I‘IeCKI/IG 3aJlaHHd Ha OIIPCACICHHC XUMHUYECKOM aKTUBHOCTH

BCIICCTB B 3aBHCHMOCTH BHOA XUMHUYECKOM CBS3M U THIIA KpHCT&J’IJ’IH‘—ICCKOﬁ

PELIETKH.

1. Pacnpenenuth 1aHHBIC BEIIECTBA B TAOJIHUIlY COTJIACHO UX TUITY XUMUYECKOM

CBSI3U.
HNounaga KoBanentHas KoBanentHas Mertaunueckas
CBS3b noJisipHas HETOJIApHAs

MgC|2, Hz, COZ, Na|2, HF, Al, ZnO, Fe, Bl'z, CagNz, 02, SO3, HBI’, A|283,

CuSn(crutaB)

2. IlpousBenure COOTBETCTBHE:

Bungn! cBs3u BemiectBa
1.KoBaneHnTHasi HenoJisipHast A) Xmopu KanabIus
2.KoBasieHTHasl NOoJIsIpHAast b) ®Top
3.Monnas B) Hunk
4 Metannuueckas I') AmMuaxk
5.Bogopoanas J)AueruneH

E) Oxcun Gapus

e 3ajaHus Ha COCTABJICHUE YPaBHEHUN XMMHUYECKHX PEAKUHHA C ydacTHEM

IMPOCTHIX U CIOKHBIX HCOPIraHMYICCKHUX BCIICCTB: OKCUIO0B MCTAJJIOB, HCMCTAJLJIOB U

aM(OTEPHBIX DJIEMEHTOB; HEOPTaHWYECKUX KHUCJIOT, OCHOBaHUN M amMQpOTEPHBIX

TUIPOKCUIOB, HEOPTAaHUYECKUX COJIeH, XapaKTepU3YIOIUX UX CBOMCTBA U CIIOCOOBI

IIOJIYUCHUA.

3aKOHYUTE YpaBHEHUS pEaKIIUA:

Na,O + H,S(u30) —

BaO + SiO, (t)—

Fe,03 + C (H)—

FeO + O, (t)—

KOH(t8) + Zn(OH); (t)—
NaOH(xonm) + Fe(OH); —
NaOH + Al,O3; +3H,0 —
KOH + NaHCO3; —

Al + KOH +H,0 —

Cl; + Ca(OH); —

HCI + CuO —

MgO(u36) + HCl —

K20 + ZnO (t)—
Ca0 + 2H, (t)—

NH;,OH + P,O5 —

KOH + Al(OH); —
NaOH(tB) + AlLO3 (t)—
Ba(OH), + Ba(HCO3), —
NaOH + NH;HS —

Zn + NaOH(1B) (t)—
H,SO4 + Mg(OH),; —
HCI + Be(OH); —
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H3PO, + Zn(OH), — HCI + AI(OH); —

H,SO4 + ZnO — HCl + AgNO3 —
H.COs (1) — H,SO3 (t)—
H,Si103 (t) — H4P>0- (t)—>
HNO;s (t) — 3 HNO; (H)—

Pa3zgen 7. CTpoeHuHEe M CBOMCTBA OPraHUYECKHUX BELIECTB
° 3ajmaHusl Ha COCTABJIEHUE HA3BaHWW OPraHUYECKUX COCIMHEHUN IO
TPUBUAJIBHOW WJIM MEKIYHAPOIHOW CUCTEMATUYECKON HOMEHKIIATYPE;

1. Hasosure MPUBCACHHBIC HWKC YIUJICBOAOPOIbI II0 Me}I(Z[YHapOI[HOﬁ

HomeHkiarype [UPAK:
CHs CH;
CH;—CH—CH;—F‘[H— CH; CHj—'CHj—'(L — CH - CH:0OH
b o
CH: - CH; CH: - CHjy CHs
CH;—(|3—(|3 — CH-CH;-CH; CHg—{L—CH—CHQ—CHj—CD{)H
L Lk !

2. IlpuBeneHHOMY HUWXE YIJIEBOJOPOAY JdaiiTeé Ha3BaHUE I10 HOMEHKJIATYpE
[UPAC, ykaxuTe CKOJIbKO MEPBUYHBIX, BTOPUYHBIX, TPETUYHBIX M YETBEPTUUYHBIX
aTOMOB  yIjepoJa COAEPXKUTCSI B ajkaHe. M3oMepoM Kakoro yrieBoaopoza
HOPMAJIBHOT'O CTPOEHHS SIBJISIETCS z[aH:}{]bIﬁ yraeBogopoa? Hanumure ero popmyimy.

i
} CHy-CH; CHy-CH;
HiC—CHy CH H,C~CH-CCH,
CH,-CH-CH, H,C—CH, ' CH,CH,
CH;

3. Harmummure ctpyktypHbIe HOPMYITBI COSTUHEHUHN TI0 NX HA3BAHUSIM:
a) 2,5-TMMEeTHUITeKCeH-3;
0) 2-MOHOMETHII-3,5-TUTTPOTTIITHOHAH;
B) 2,5 - TuMeTHII - 3-HUTPOTECKCaH;

r) 2,3-1uxJa0prekcaHoBas KUCJoTa;
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1) 2 - aMUHOOYTaH.

4. Hanumwute cTpyKTypHble (OpPMYJbl BCEX COEIMHEHUM COCTaBa: HA30BUTE
MOJTyYEHHbIE COCUHEHUS.

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

° 3a/aHusl Ha COCTaBJICHHE TIOJHBIX M COKpPAIIEHHBIX CTPYKTYPHBIX
dbopMysT OpraHUYECKUX BEIIECTB OTIAEIbHBIX KIaCCOB.
5. HanummuTe mojiHbIe U COKpAILIEHHBIE CTPYKTYpHBIE (POPMYIIBI .
2,2,3,4-TeTpamMeTUIITIEHTaH 2,3,6-TpuMeTHII-3-3TUIITeTITaH
2,5-mumMeTnnrekcet-3; 2-MOHOMETHJI-3,5-TUTIPONTUITHOHAH;

2,5 - TUMETHI - 3-HUTpOoreKkcaH; 2,3-TuXJIOPreKCaHoBask KUCIIOTA;
2 - amuHOOyTaH. 4 - MeTUINUHTEH-3  2,2-TuMeTWIOYTHH -3

6. CoctaBbTe CTPYKTYypHBIE (POPMYIIBI TpPEeX AaJIKHMHOB, KOTOPBHIE H30MEPHBI 2
meTuinOyTaaueny-1,3.Jlaiite um Ha3BaHMUS.

e 3aja4yu Ha ompeJesieHue mpocTenield GopMyIbl OPraHMUYECKON MOJIEKYJIbI,
WCXOJIS U3 DJIEMEHTHOTO cocTaBa (B %).

1. KaxoBa ¢opmyra coenmuHenus, B KOTOPOM MaccoBas 10Jis KaJius paBHA
0.565, yrnepona — 0.087, kuciopona — 0.348?

2. BreiBegute npocTeiiinyo GopMyily COeTMHEHUS, €CITU U3BECTEH €T0
AJIEMEHTHBIN COCTaB:

a) yrnepozna 0.2730 (27.3%) u xucnopoaa 0.7270 (72.7%)

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

B) HaTpus 0.1760 (17.6%), xpoma 0.3970 (39.7%) u kucnopozna 0.4270
(42.7%)

3. Haiimute monekymnsipHyto GopMyiy COSAMHEHHS a30Ta C BOJOPOAOM, €CITU
MaccoBas J0Jisl BOAopoaa B HeM paBHa 12.5%, a oTHOcHUTENbHAS TJIOTHOCTD MMapOB
ATOTrO BellleCcTBa MO0 BOJAOPOAY paBHa 16.

4. Tlpu cropanuu 3,636t BemecTBa 00pa3yeTcs 8 T yriekucioro raza u 4,3632
I ¥ BoJibl. Macca 1 Mo JaHHOTO BeliecTBa paBHa 60r. Y CcTaHOBUTH
MOJIEKYJISIPHYIO (hOPMYITy TAaHHOTO BEIECTBA.

4.2.3 TIpakTHKO-OPUMEHTUPOBAHHBIE 32 IaHUS
[TpakTUKO-OpUEHTUPOBAHHBIC PACUYCTHBIC 3aJ[aHUS Ha JHUCIIEPCHBIC CHCTEMBI,
UCIIOJIb3yeMbIe B OBITOBOM M MIPOM3BOJICTBEHHON JIEATEILHOCTH YEIOBEKa

1.Boaa

HaszBanue tembl Tema 3.1 «IlongaTue o pactBopax»
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Pe3ynpraT 0Oyuenust |Paznuyarh HICTHHHBIE PACTBOPHI

OO0mre KOMIETEHIINN OK 01, OK 02

B kpyxeBo OyATO 01€ThI

JlepeBbs, KyCcThl, IPOBOJA.

KaxxeTcs cka3koro 3To,

A B CYIIHOCTH — TOJIBKO. ..

3anaHue:

1. KTo 1 xorjia BriepBble OCYIIECTBUI CUHTE3 BObI?

2. Kaxoil Bo3ayx TspKelee - CyX0i WM BIaXHbIN?

3. B kakom opraHe uenoBeKa COJEPKHUTCS HauOoJblllee KOJIUYECTBO BOJbI, a B
KaKOM — HauMeHblee?

4. HazoBuTe BOCeMb HAMMEHOBAHUMN COCTOSIHUSI BOJIbI, IPUHITHIX B METECOPOJIOTHH

— CKOJIBKO MOJIEKYJ BOJIbI B OKeaHe?

. UTO Takoe CHE)KUHKH?

. Pacnamatorcs nu B Bojie Ha MOHBI €€ COOCTBEHHBIE MOJICKYJIbI?

. MoxeT i1 Boga ropets?

. MoeT 11 BoJ1a Teub BBEPX?

. [lepeuncnure xuMnyeckue u pU3NIECKHE CBONCTBA BOIBIL.

10.  Ponb BOJBI B ®KHU3HU YEIOBEKA.

© 0 N O O1

1. T'unox;sopura Kajaus

HaszBanue Temsl Tema 3.1 «IlonsiTue o pactBopax»

PesynpraT oOyuenust |Paznuyarh HICTHHHBIE PACTBOPHI

OO01H1e KOMIETEHIINN OK 01, OK 02 TIK 2.4

IIpu ctupke rpsasubix Bemed Onpra CepreeBHa MOJIb3YETCS XJIOPCOAEPKAIIUM
OoTOETMBATEIIEM.
3aganue:
1. Yro mpu 3TOM OpOUCXOAUT?
2. Kakoe BemecTBo MpOSIBISIET OTOSTMBAIOIINE CBOMCTBA?
3. Hamumure peaknuio pas3ioKeHUsS THUIOXJIIOPUTA Kadusi Ha BO3AyXe TMpHU
JIEVUCTBUU YTJIEKUCIIOTO rasa.
4. Hanumure peakuuio MOJydYeHHs TUIIOXJIOPUTA Kalus W3 XJIopa U TUAPOKCUIA
HaTpusl.
2. P:xxaBunHa

HaszBanue tembl Tema 3.1 «IlongaTue o pactBopax»
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Pe3ynpraT 0Oyuenust |Paznuyarh HICTHHHBIE PACTBOPHI

OO0nre KOMIETEHIIUN OK 01, OK 02

Banepuii SIkoBneBuY *KUBET B KBApTUPE, TJI€ OUEHb CTApbie TPYOHI.
3anaHue:
1. U3 4ero cocTouT oM p:kaBUUHbI?
2. K kakomy KJ1accy COeIMHEHUI OTHOCUTCS pyKaBuYMHA?
3. HamumwuTte peakiuio pacTBOPEHUS pKABUUHBI.
4. TlpensioxkuTe METOJbI OUYUCTKU TPYO OT PrKaBUMHBI.
3. IloBapeHHasi cob

HasBanue TeMBbl Tema 4.2. «PU3UKO-XUMUYECKHE CBOMCTBA

HCOPTAHUYCCKUX BCUICCTB»

Pesynbrar 00Y4eHUS Y cTaHABIMBATH 3aBUCHMOCTD (PU3HKO-XHMHUIECKUX
CBOMCTB HEOPraHUYECKUX BELIECTB OT CTPOCHUS AaTOMOB
Y MOJIEKYJI, @ TAKXKE TUIIA KPUCTAINIMYECKOUN pEelIeTKH

OO01me KOMIIETEHIIAN OK 01, OK 02

U3BecTHO, 4TO B MHpe q00bIBacTcss mnpuMepHO 100 MHILUIMOHOB TOHH
OBapeHHOil coaM B rox. Ha mumeBbie HyXIObl PACXOZyeTCs OKOIO OJHOM
4eTBEPTOIl YACTH HTOr0 KONHYecTBa. Kyma ske MieT ocTanbHast colb?

[ToBapeHHas COJb COBEPUIEHHO HEOOXOAMMA IPH NPOM3BOACTBE MSCHBIX W
PHIOHBIX  KOHCEPBOB, OHA MCHOJB3YETCS B  METAUIYPrUUECKOM  OTpaciiu
IPOMBIIIICHHOCTH, IPU 00pabOTKE MEXOB M Pa3iM4HBEIX KOX, B IIPOLECCE
HpI/IFOTOBHeHI/IH MblJIa, nacT JJIA HOqueHI/IH KaHBHHHHPOBaHHOﬁ COJBbI,
HpI/IMeHﬂeTCSI B MCIHUILINHCE. OCHOBHOI?I HOTpe6I/ITeJII> COJIN - XHUMHYCCKasi OTpaCJIB
IPOMBIIIUIEHHOCTH. B 3TOM 00JacTH HCIONB3yeTCs HE TOJBKO caMa COJb, HO H
3JIEMEHTBI, COCTABISIONINE ee. B Ipolecce 3IEKTpolM3a ee PacTBOpa MONYYAoT
XJIOp, BOJOPOI M eAKHil HaTp. M3 pacTBOpa €IKOTr0 HATPa IONYYaloT TBEPIYIO
IIejI04b - KaYCTI/IK. COGI[HH?UI BOI[OpOI[ C X.HOpOM, HOquaIOT COHﬂHYIO KI/ICHOTy

3ajaHue: COCTaBbTE YPABHEHHMS, ONTMCAHHBIX B TEKCTE PEAKIIUit

4. Mon

Haspanue Tembr Tema 4.3 «neHTHUKALNAS HEOPTAHHISCKUX BEIISCTB»

Pe3YJIBTaT OGy‘-ICHI/IH HCCJ’IGI{OB&TE Ka4YCCTBCHHBIC pCaKIIMK HCOPraHU4YCCKUX

BCIIICCTB
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OO0mre KOMIETEHIINN OK 01, OK 02

Ha Genyto canderky npoiauin o1, MOMbITAIUCh BEIBECTH €T0 C TOMOIIIBIO
or6enuBarens «Ilepconby, 3aTeM XIOpHas U3BECTh, HO TSITHO HE HCUYE3TIO.
Yrto0b! yaanuTh NSATHO, KAKOE CPEJICTBO HAI0 UCMIOIB30BATHCS C OKHCIUTEIbHBIMH
WJIH BOCCTAHOBUTEIHHBIMU CBOMCTBAMMU?
3ananue:

1. HanumuTe kadyecTBEHHYIO PEaKLMIO Ha onpeaeseHue nona?

2. OnummuTe NpUMEHEHHE o/1a B OBITY.

3. B kakux mpojykrax cojepxuTcs ioa?

5. Kapb6okcurepanus
Tema 7.2.
CBolicTBa OPraHUYECKUX COCTUHEHUH

HasBaHue TeMbl

Pe?)yJ'IBTaT 06yquI/151 HCCHGHOB&TB Ka49CCTBCHHBIC PCAKIIMN HCOPIraHUICCKUX

BCIICCTB

OO01me KOMIIETEHIIN OK 01, OK 02

A 3HaKOMO JIM BaM TOHSTHE «KapOoKcuTepamnus»? B TepaneBTHUECKUX MeNIX
UCIIOJIB3YIOT ra3000pa3Hoe BeecTBo. [1o 3Toi npuynHe mo100HYI0 METOUKY
Ha3bIBAIOT «T'a30BBIMU YKOJAMM». DTa METOANKA UCTIOJIb3YETCS ISl JICUCHHS
CEPIIEYHO-COCYIUCTHIX 3a00I€BaHUMN, TTOBBIIICHUS SJTACTUIHOCTH KOXKH.
[ToBeilIeHNE COEpIKAHUS ATOTO ra3a B KPOBU TOBOPUT O HEKAYECTBEHHOHN (YHKIIUU
KpoBu. CaMo€e yTUBUTENBHOE, YTO OHO MCIOJIB3YETCS B TBEPAOM BUJE B MUIIEBON
IPOMBIIIEHHOCTH JIJI XpaHEHUSI U TIEPEBO3KHU TIPOYKTOB: PHIOBI, MAcCa,
MOPOKEHOTO.

3ananue. Beibepure oauH MpaBUIIbHBIN OTBET:

1. O KakoM BelIeCTBE UAET peub?

A) yriekucieblii raz b) kuciopon B) aMmMHak

2. Kaknmu xumMu4ecKuMu CBOMCTBaMH 00J1a1aeT ATO BEIIECTBO?

A) KucnotaeiMu  B) OCHOBHBIMU B)aM(OTEPHBIMHU

3. C ueM MOXKET BCTYINaTh BO B3aUMOJIeiCTBUE?

A) ¢ BOJI0I, OCHOBHBIMH OKCHJIaMH, IIEJI0YaMH, HEKOTOPBIMHU COJISIMHU
b) ¢ Bos10#, KUCIIOTHBIMU OKCHIAMHU, IIEJI0YaMU, HEKOTOPBIMU COJISIMU
B) ¢ BomOH, KHCIIOTHBIMU OKCHJIAMH, KACJIIOTAMH, HEKOTOPBIMH COJISIMHU
4. C noMoIuIbIO0 KaKOro BEHIECTBA €r0 MOXKHO OOHAPYKUTh?

A) OcHondranenna b) 6poMHOI BOABI B) H3BECTKOBOW BOJIBI
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5. [IpuBeauTe QpakThl, KOTOPBIE JOKA3BIBAIOT OTPULATEIBHOE BIUSIHUE
ATOTO ra3a Ha JKEJyJA0YHO-KHUILIEUYHbI TPAKT YEJIOBEKA.

6. bByraguen

Tema 7.3 «nentudukanus opraHn4eckKux BEIIeCTB, UX
3HaYeHUE U NPUMEHEHHE B OBITOBOM U
MccienoBaTh KaU€CTBEHHBIE PEAKIIUM OPTaHUYECKUX

HazBaHue TeMbl

Pe3ynpraT 00yueHus
COEIMHEHUN OT/IEJIbHBIX KJIaCCOB

OO1mre KOMICTCHIIUH OK 01, OK 02

B wmawame XIX Beka B AHIMNIMM CTaJd MOJHBIMM IUIAIM W3
BOJIOHETIPOHUIIAEMON TKaHW, Ha3bIBAEMbI€ MAKMHTOLIAMU. OJTO Ha3BaHUE OHU
MOJIYYWJIM B YECTh AaHTJUMUCKOTO XuUMUKa U wu3obperarens Y. MakunToria,
MPEJIOKUBILIETO MPONUTHIBATh IUIAIEBYKD TKaHb PACTBOPOM HATYPAIBHOIO
kaydyka. OJIHAaKO Ha COJIHIIE TaKHWe IJIalld CTAHOBWIKWCH JIUIIKUMHU, 2 B MOPO3HYIO
MOTro/ly — JIOMKUMHU. DTH HEJOCTATKU YCTPAHWI JPYTrOW BBHIIAOIIUICA aHTJIMYaHUH
Y. I'yapup.

3amanue

[Touemy mnamieBast TKaHb UMeJa TAaKUE HEJIOCTATKH.

[Ipennoxure cnoco0 ycTpaHeHus ux, HoBTopuB oTKpeiTHE Y. ['ynbupa.
Kax nazpiBaercst 3To coeuHeHue?

Hanumute cTpykTypHYI0 OpMYITy 3TOTO BEIIECTBA.

['ne mpumeHsieTcs 3TO BEIIECTBO B HACTOSIIIEE BPEMsI?

abrwbdE

7. MoJiouHas KHCJIOTA

Tema 7.2.
CBolicTBa OPraHUYECKUX COCIUHECHUN

HazBanue TeMrl

PesynbTar 00ydeHus OOOCHOBBIBATh 3HAYEHUE M MPUMEHEHHE OPTaHWYeCKUX

BEIIECTB B OBITOBOU U

OO1mMe KOMIIETEHITUN OK 01, OK 02

[IpomMexyTOUHBIM TPOJYKTOM OOMEHA Y TEIIOKPOBHBIX KUBOTHBIX SIBIISETCS
MOJIOYHAsI KHCJIOTA. 3amax 3TOW KUCIOThl KPOBOCOCYIIIME HACEKOMBIE YIIABIMBAIOT
Ha 3HAYUTEIIbHOM PACCTOSIHUU.

3ananue

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

2. YcranoBute (popMyiny MOJIOYHON KUCIOTHI, KOTOpas MOMOTaeT HaCEKOMbBIM
HaxOJIUTh TEIJIOKPOBHBIX >KMUBOTHBIX, €CJIM MAaCCOBBIE JOJIM 3JIEMEHTOB B HeEl

cocTaBIAIOT: yriaepoaa - 40,00%, Bomopona - 6,67%, xkuciopona - 53,33%.
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3. CocTaBbTe CTPYKTYPHYIO OpMYIIy MOJIOYHOM KUCIOTHI. HazoBuTe Kuciaory
o HoMeHkiarype MIOITAK.

4. Ha ocHOBaHMM CTpPOCHUsS MOJIOYHOW KHCJIOTBI CIEJIaliTe BBIBOJL O €€
XUMHUYECKUX CBOMCTBAX.

5. Haligute B UWHTEepHETe WM JPYrUX MCTOYHMKAX HH(OpMaAnuoo o

IMPUMCHCHUU MOJIOYHOM KUCJIOTEIL.

4.2.3. 3ananus 1a00paTOPHBIX padoT

Oob6opynoBanme jgadopaTopud U padouyux MeCT JIaOOpPaATOPHM: MEH3YPKHU,
MUTIETKU-KAMEIbHUIIBI, TEPMOMETPBI, MUKPOCKOII, JYTIbl, IPEIMETHBIC U TTOKPOBHBIC
CTEKJIa, IUIAHIIEThl JUIS KaleJlbHBIX peakuuit, QuibTpoBaibHas Oymara,
MPOMBIBJIKH, CTEKJSIHHBIC NPOOUPKHU, PE3UHOBBIC MPoOKH, (QoHapuku, HAOOP
PEaKTUBOB, CTCKJISIHHBIC MAJOYKH, INTATUBBI JJISI MPOOUPOK; MEPHBIC ITUIHMHAPSHI,
BOPOHKH CTEKJISTHHBIE, BOPOHKH JACNHUTENbHBbIC ImnuHApudeckue (50-100 wur),
CTYNKU C TEeCTUKOM, ¢daphopoBbI€ YaIKH, MUHIETHI, QUILTPH OyMakKHbIE, BaTta,
MapJisi, 4acoBBIC CTEKJA, JJICKTPOIUIUTKHU, J1aOOpaTOpHBIC MITATUBBI, CIUPTOBBIC
TOPEJIKH, CIUYKH, MPUOOpP 71 MOJy4YeHHUs ra3oB (WM MpoOHpKa ¢ ra300TBOIHOM
TpyOKO#), JAepxaTenu IJsi MPOOUPOK, CKISHKH JJisi XpaHEHUsS PEaKTHBOB,
pasnatouHsble JIOTKH; Xxumudeckue ctakanbl (50, 100 u 200 mur); mmarenu; TUHIETH;
TUTENBHBIC IIHIILI, CEKYHAOMEPHI (TaliMephl), MepHBIe Mpooupku (Ha 10-20 M) u
MepHble KoaOwer (25, 50, 100 m 200 wmu), BoasHas OaHs (WM TEpPMOCTAT),
CTEKJITHHBIC IMAJIOYKH, KOHWYECKHE KOJOBI mis TutpoBanus (50 m 100 wm);
WHANKATOPHBIE TOJIOCKM Uisi ompeneneHuss pH W crangapTHas WHANKATOPHAs
IIKaJIa; YHUBEPCAJIbHBIM MHAMKATOpP; TiuneTku Ha 1, 10, 50 ma (unu go3atopsel Ha 1,
5 u 10 M), OropeTkH IS TUTPOBaHUS, MeAUIMHCKUE mmmpunbl Ha 100-150 Mo,
nabopaTopHBbIC W/WIU aHAUTUYECKUE Bechl, pH-MeTphl, cymibHbIN mKad, u Ap.
nabopaTopHOe 000pyAOBaHHE.

Pa3nen 1. OcHoBbI cTpoeHus BewecTBa Jlaboparopras padota «Ilopsimok paboTh
B 1aboparopuun xumun. TexHuka 6e3onacHoctu. JlaboparopHas nocyga»

HaszBanue temsl Tema 1.1.
CtpoeHue aToMOB XUMUYECKUX 3JIEMEHTOB U
IIPUPOJA XUMHUUECKON CBSI3H.

PesynpTaT 00ydueHUs BBINOTHATE MOMHBIA UK 3KCIIEPUMEHTAIBHOTO
UCCIEIOBAHUS  C  COOJIOJICHHEM  IpaBUII
Oe3omacHOro OOpalieHus: C BEHIeCTBAMH U
71a00paTOpPHBIM 000PYI0BAHHEM

OO0111e KOMITETEHIINHU OK 01
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Bomnpocsl, paccmarpuBaeMble Ha 1a00paTopHOl padore.
Texnuka 6€30MaCHOCTH U MEPHI MIPETOCTOPOKHOCTH
O6mue npaBuna padbOThl B XUMUYECKOH J1a00paTOpUH

. Oka3zanue mepBor MOMOIIH B Taboparopun
XuMudeckas mocyjia u 1adbopatropHoe 000pyI10BaHHUE.

CrexnsHHas ocyaa o0Iero Ha3HaYeHUs
®dapdoposas nocyna

MepHnas nocyna

O N Wwdh =

Paznen 2. Xumnueckue peakuuu JlabopatopHas padota "Turbl XUMHUYECKUX

peakuuii”.

HaszBanue TeMbl Tema 2.2.
DIEKTPOIUTHYECKAS JUCCOIUALIASI M MOHHBIH
oOMeH

PesynbTaT 00ydeHus HccnenoBanue TUIOB (110 COCTaBY U KOJUYECTBY

HCXOJHBIX U O6p&3yIOIIII/IXC$I BGHIGCTB) )41
IMPU3HAKOB XUMHWYCCKUX peaKHHﬁ. HpOBG)ICHI/IC
pCaKHI/Iﬁ HMOHHOTI'O O6M€Ha, OIIpCACICHUC CPCAbI
BOJHBIX paCTBOPOB

OO01me KOMITETEHIIAN OK 01 OK4

Bompocs! ans qomycka k 1abopatopHoii padote

a) cpopMyIUpyiTe 1eNb MIaHUPYEMOTO IKCIIEPUMEHTA
1. Ilpu kakuX yCIOBHUSAX BO3MOKHBI HEOOpATUMBIE PEAKITHH ?
2. Bosmoskna u peakius: HCl + KOH = H,0 + KCl
3. 3anumuTe TUMBI XUMAYECKUX PEAKIIUN TT0 UMEIOITUMCS KIIacCUDUKAIUSIM.
4. Nomumrure peakimio: ZNCl, + NaOH =? + ? . Ilouemy Bo3MOKHA 3Ta
HeoOpaTumas peakuus?
5.3anummTe HEOOPATUMYIO PEAKIIUIO, KOTOPasi MPOTEKAET C BHITIAJCHUEM
ocajika.
[IpoBeneHue onbITOB

OOGopynoBaHue U ocyjaa PEaKTHBBI

CrexnsiHHBIE TPOOUPKHU pactBop ruapokcuaa Harpus (NaOH),

PactBop comnsiHoit kucnothel (HCI)

PactBop cymibdara menu (1) (CuSOy)

PactBop kapbonara Hatpus (Na,CO3)

PactBop cynbdara maraus (MgSQOy)

PactBop xmopuna xenesa (I11) (FeCls)
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ANTOpUTM NPOBEIEHUS OnbITa 1

Bonpocs! 1 3aganus

Onbit 1. Peakuuu, uayuiue ¢
o0pa3oBaHHEM 0CA/IKA.

[TpoOsieMHBII OTBIT.

Haneiite B Tpu npoOupku mno 2 mi
pactBopa  XJjopuaa (I1D),
cyabdara maruus, cyibpata Meau u

KEIIC3a

npubaBbTe B KAXKAYIO IO TAKOMY XKeE
KOJINYECTBY ILIECJIOYH.

UYro BbI Habmo1aeTe?

Kakoif uBeT numeroT oopa3zoBaBIInecs
ocaaku?

CocraBbTe ypaBHEHUS
COOTBETCTBYIOIUX XUMHUYECKHIX
pPEaKLU.

CpaBHHUTE 1IBET OCAJKOB

OC&I[KI/I COXpaHHﬁTC A0 CIICAYHOUICTO
OIIbITAa

AJTOPUTM MPOBEACHUS ONbITA 2

BOHpOCBI H 3aJaHuA

OnbiT 2. Peakuuu, uayniue ¢
o0pa3oBaHHeM CJ1a00r0 JJIEKTPOJIUTA

K mnomydyeHHbIM B mpeablayleM
ONbITE OCAJKaM THUIPOKCHUIIOB KEJe3a,
MarHus W MeEIH TpUJIEHTEe pPacTBOP
COJITHOM KHUCJIOTBI JO TOJHOTO UX

pPacTBOpPEHHS.

CocTaBbTe MOJICKYJISIPHBIC W HOHHBIC

ypaBHEHUS COOTBETCTBYIOIINX PEaKIIUH.
OOBsicHuTE HAOIIOJaeMbIe H3MEHEHHS B
npoOupKax.

AJTOPUTM MPOBEACHUS ONbITa 3

Bonpocsl u 3ananus

MPUJIEUTE OCTOPOKHO PACTBOP COJISTHOU
KHUCJIOTBI.

OOpature BHHMaHHE Ha BBIJICIICHUE
rasa.

Onbir 3. Peaknum, wuaymme ¢
o0pa3oBaHueM rasa.
K pactBopy kapbonata Hatpus | OObsCHUTE BbIACIICHUE ra3a.

CocTaBbTe MOJIEKYJISIPHBIE U HOHHBIE
YPaBHEHUS COOTBETCTBYIOIINX PEAKLIUM.

O6paboTka pe3yIbTaTOB:

1. IIpoananu3upoBaTh NOJYYEHUE COOTBETCTBYIOIIUX PE3YJIbTATOB TUIIAM

XUMHYECKHX PEAKIIUH.

2. CdopmynupoBath € 00N BEIBOJ 00 OOMEHHBIX PEAKIMAX, HAYIIUX IO KOHIIA

Paznen 3. PactBopsl JIaGopaTtopHas padota "l[Ipurorosnenue pacTtBopos".

‘ HasBanue temsl

| Tema 2.2. DneKTpoIUTHYECKAS
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Jucconuanusa nu WOHHBIM OOMEH

Pe3ynpTaT 00yueHus HccnenoBath PU3NKOXUMUYECKHE
CBOMCTBA UCTUHHBIX PACTBOPOB

OO0111e KOMITETEHIINHU OK 01 OK2

Bormpocs nis fonycka k 1abopaTopHoi padoTe

1. Hate omnpenenenure KoHIeHTpauuu. CrnocoObl BBIPAXEHUS KOHLIEHTpaluu
pPacTBOpOB.

2. Yro Ttakoe conbBaThl M ruApatbl? Ha kakom 3rTame pacTBOpPEeHHUS OHU
obOpazyrotcs?

3. Yro Takoe pactBopuMocTh? OT Kakux (GaKTOPOB OHA 3aBUCUT?

4. Kakyto maccy cynbdara xanust 1 BOAbl HaJ0 B3ATh s nipurotosienus 300
rpammoB 20% pacTtBopa?

5. Cxonpko rpammoB Boabl coxaepxkutrcsi B 200 r 40%-nHoro pactBopa
NOBAapPEHHOMN COMH?

[IpoBeneHne ONbITOB:

O6opyioBaHue U nocyjaa pPEaKTUBBI

Crakan 600m pacTBOp XJIOpHUa HATPUS

CrexnsiHHas majao4yka PactBop kapboHaTta HaTpHs

Becrwl TexHnueckue PactBop xnopuna kanus

Hunuaap 250 M PactBOp runpokapboHaTa HATPUS

apeoMeTp PactBOp cynbdara Mmaraus
PactBop xmopuna Gapus

AJTOPUTM MPOBEACHUS onbITa | Bomnpoce! 1 3ananus

OnpbiT 1.1IpuroroButs 500 2 4%
pacTBOpa XJIOPHUAA KaJIus

[TpoGemMHBIHi OMBIT. [IpuroToBbTE PACTBOP
Paccunralite Maccy HaBECKH U BOJIbI [IpoBepbTE IIOTHOCTH PacTBOpA
B3BechTe HaBeCKYy. PaccuunraiiTe aOCOMOTHYIO OMHOKY
PacTBOopuTe HaBecky B BOAE. PaccuunraiiTe OTHOCUTENBHYIO OLINOKY
IIpoBepswTe KOHLIEHTPALIUIO

MIPUTOTOBJIEHHOI'O PacTBOpa, HU3MEPUB
IJIOTHOCTH C NOMOIIIbIO apeoMeTpa

O6paboTka pe3yIbTaTOB:
1. Ilpoananu3upoBaTh MOTYICHUE COOTBETCTBYIOIINX PE3YIHTATOB

2. PaccumnTaiiTe aOCOMIOTHYIO 1 OTHOCUTENIBHYIO OITUOKA
3. ChopmynupyiTe BBIBO/I.

Pa3nen 4. CTpoenne U CBOiicTBA HeOPraHU4ecKuUX BemecTs. JlaboparopHas
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pabota «CBoOMCTBa METAJIOBY.

HasBanue TeMbl

Tema 4.2. «PU3UKO-XUMHUYECKUE
CBOICTBA HEOPTAHNYECKUX BEIIECTB)

Pe3ynpraT 00yueHus

VYcTanaBnuBaTh 3aBUCUMOCTh (PU3HKO-
XUMHUYECKUX CBOMCTB HEOPraHUYECKUX
BEILIECTB OT CTPOEHUS ATOMOB U
MOJIEKYJI, a TAKXKE THIIA
KPUCTAJUTMYECKON PEIETKU

OO01e KOMIIETEHIIN

OK 01 OK4

Bonpock! ans qomycka k iabopatopHoit padbore

I[aTB ONPCACICHUC MCTAJlJIaM.

CriocoObI IMOJIYyUCHUA MCTAJLJIOB.

O N AR WNE

HpOBe,IIGHI/IG OIIBITOB

HazoBute pusnueckue cBoiicTBa METAIOB.

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

Kak B3anMOIeCTBYIOT METAIIBI C PACTBOPAMU COJIEH.

Yro Takoe koppo3us MetaiuioB? Kakue ObIBatOT THIIBI KOPPO3HUH.
CriocoObl 3aIUThl METAIIIIOB OT KOPPO3HUHU.

O6opyioBaHue 1 mocya

PEaKTUBBI

CrexisHHBIE TPOOUPKHU

HATPUN METAJUTUYECKUN

CIIUPTOBKA

Mardaum

Jep>KaTellb

MeIb

OKCHJI CBHHIIA

okcu xeneza(ll)

OKCHJ MCIH

KHCJIOTa CCPpHasd

Kwucnora congaasa

AJNTopuTM NpoBeAeHUs onbiTa |

Bonpocs! u 3a1anus

Omnpit 1. OTHOIIIEHNE METAJUIOB K BOJIE.

[TpoOeMHBIH OIIBIT.
B mmpokuii crakaH HajeWTe BOJBI U
MOJI0KUTE KyCOUEK HATPHS U KaJIus.
JlobGaBpTe B  pacTBOp 3  Kameiau
dbeHondranenHa.

UYro BBI HaOMIOMAETE?

Kak Benet cebs natpuii? Kakoii ra3
BBIJICIISACTCS?

OTMeThTE LBET PACTBOPA MOCIIE
nobasieHus: penondranenna.
CocTaBbTe ypaBHEHHE PEAKIIUH.
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B uersipe nmpoOHUpKH MOJOXKHUTE
[0 KyCOYKY MarHus, aJIlOMHUHUA,
Keje3da U MEIM U IPUIEUTE HEMHOI'o
BOJIBI.
Harpelite pacTBOpBI Ha CIUPTOBKE.

OObsicHuTe HaOMIOHaeMble HM3MCHCHHSA
B IPOOHUpPKAX.

CocTaBbTe MOJICKYJSPHBIE W HMOHHBIC
YpaBHEHHS COOTBETCTBYIOIINUX PEAKITUH.

AJTOpPUTM NPOBEIECHUS ONBITA 2

Bonpocsl u 3ananus

OnbiT 2. OTHOLIEHHE METAJIOB K
KHMCJIOTaM.
[lonoxure B mnpobupku  Metaiuisl | YUto Bbl HabmonaeTe?
MarHusi, ajJlOMHUHUS, XKene3a U mMeau u | OTMeTbTe  M3MEHEHHE  IB€Ta B
npuwiedTe K HUM pacTBOP COJSHOM | MpoOUpKax.
KHUCJIOTBI CocraBbTe ypaBHEHUSA
COOTBETCTBYIOIIUX PEAKIUN.
AJTOpPUTM NPOBEIECHUS ONBITA 3 Bonpocs! 1 3aganus
OnbiT 3. OTHOUIEHHE OKCHAOB
METAJJIOB K KHCJI0TaM.
B tpu npobupku nHaneite mo 1 mut | Uto BeI HabmogaeTe?
pacTBopa CEepHOM KHCIOTHI U J00aBbTE Or™meThTe H3MCHCHHC OBETa B
npoOupKax.

Ha KOHYHMKC HIIATCIA OKCHABI KCJIC3a

(1),

IpOOUPOK B30OJITANTE.

Menu, cBuHLA. Coaepxxumoe

CocraBbTe ypaBHEHUS
COOTBETCTBYIOIIUX PEAKIUMA.

O06paboTka pe3yabTaToB:

[Tpoananu3upoBaTh MOJTYUCHHBIE PE3YJIHTATHI.
CdopmynupoBaTh BbIBOI 0 00 OTHOIIIEHUU METAJNIOB K BOJIE.

CdopmynupoBaTh BBIBOJI 00 OTHOIIEHUH OKCHIOB METAJUIOB K KMCIIOTaM.

1
2
3. CdopmynmupoBaTh BEIBOA 00 OTHOIIICHUH KHCIIOT K METaJJIaM.
4
5

. ChopmynupoBath 00U BEIBOJ 00 OOMEHHBIX PEaKIMAX, HAYIIUX 10 KOHIIA

Pa3nen 4. CTpoeHne U CBOIicTBA HeOPraHU4ecKuUX BemlecTs. JlaboparopHas
pabora «XapakTep TUCCONHAINH PA3TNYHBIX THAPOKCHIIOBY.

HaszBaunue teMbl

Tema 4.2. «PU3UKO-XUMUYECKUE
CBOMCTBA HEOPTAaHUYECKUX BENIECCTB)

PesynbTaT 00y4yeHus

YcraHaBnuBaTh 3aBUCUMOCTh (DU3UKO-
XUMHYECKHX CBOMCTB HEOPIraHUYECKUX
BEILIECTB OT CTPOCHHS aTOMOB U
MOJIEKYJI, a TAK)KE THIA
KPUCTAJUIMYECKOUN PEIIETKH
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| O61Me KoMIEeTeHIHH

| OK 01 OK4 |

Bornpocs nis nonycka k 1abopaTopHoi paboTe

1. 13 namsbix BemiectB BbiOeputTe KucioThl: NaCl; Cu(OH) 2; HNOs; NaySOu;

H2CO:s.

2. 3akoHuMTE NpeaoxeHue: Kucinorsl 3To 3JI€KTPOIUTHI, ...
3. 3akonuute peakimio: NaS + HNO3z =? + ?

4. Hanummute ypaBHeHus aucconuanuu kuciot: HaCOs; HoS.

5.Kakne nHIUKaTOpBI YKa3hIBAIOT Ha KUCIYIO Cpeay pacTBopa?
6. OcymectBute npespatieHue: SO, — SOz — HSO4 — NaxSO4

7 .Kakue oCHOBaHHS OTHOCSTCS K PACTBOPUMBIM OCHOBAHHSIM?
8. 13 nannbix BeriectB BeiOepute ocHoBanus: NaCl; Cu(OH),; HNOs; NaOH;

H2CO:s.

9 HanumuTe (1)OpMy.HBI CICAYyromux OCHOBAHUIM: T'MAPOKCU I KaJlnsd, THAPOKCUI

maruus, ruapokcun xkenesa (1), ruapokeunn sxemnesa (11).

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

11. Kakue nHAMKATOPHI YKA3bIBAIOT Ha LIECTOYHYIO CPElYy pacTBOpa OCHOBAHUM?

HpOBe,IIGHI/IG OIIBITOB

O6opyioBaHue 1 nocyjaa

PCAKTHUBBI

CrexsisHHBIE TPOOUPKU

pactBop constHoi kuciaotel (HCI)

CIIUPTOBKA PacTBOP YKCYCHOM KHCIOTHI
(CH3COOH),
JepKaTelnb pactBop xsiopuaa runka (ZnCly)

pactBop cyibhara maraus (MgSO,),

pactBop ruapokcuaa Harpus (NaOH),

pactBop (deHondTanenHa

pacTBOp JIaKMyca

PaCTBOP MCTHUJIOBOI'O OPAHIKCBOI'O

AJTOpPUTM MPOBEJICHHS ONbITa |

Bomnpocs! v 3am1anus

OnbiT 1. CpaBHeHHMe XMMHYeECKOil
AKTUBHOCTH KHCJIOT

[TpoGeMHBIH OTBIT

HajelTte B OpoOMpPKM 1O 2 MI

PacTBOPOB KHUCJIOT U JOOABbTE KYCOUKH
[IMHKA

Yro BBl HaOIIOHaeTE?

Kaxkoii ra3 Beienasercs

CpaBHUTE MHTEHCUBHOCTH BBIJICJICHUS
rasa
Hamummre MoOJIEKyIspHbIE W HOHHBIC

YPaBHEHUS pEaKLUH.
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AJNTOpPUTM NPOBEIECHUS ONBITA 2

Bonpocs! 1 3aganus

OmnbIT 2. Xapakrep
3JIEKTPOJIMTHYECKOU TMCCONMALMH
THAPOKCH/I0B

[TpoGneMHBIHM ONBIT

B nBe mnpobupku BHecute mno 10
Karesb pacTBOPOB: B mepByto — ZnCly,
Bo BTOpyto — MQSOs u B Kaxayro
npoOupky no06aBbTe Mo 3 Kammm (10
oOpa3oBaHus  OCaJKOB)  pacTBOpa
menoun NaOH. Ocanku pazgenute Ha
JIBE 4acTH, K OJHOU M00aBbTE PacTBOP
kuciorel HCI, k gapyroit wactm -
pactBop mienoun NaOH (u30wITOK, 10
pPacTBOPEHHSI OCAJIKA).

UYro BbI Habmo12€TE?

Onpenenure XUMUYECKUH  XapakTep
00pa30BaBIINXCS THIPOKCUIOB.

B kakux cirydasx pacTBOpHIICS OCAIOK?
OCHOBHBIMU WIH aM(poTepHBIMU
cBOIcTBaMU 00J1aaI0T THIPOKCUIBI
CocrtaBbTe CXeMy BO3MOYKHBIX
YPaBHEHUHU pEaKLIUi,

[IpuBeanTe ypaBHEHUS IUCCOLMALIUU
TUAPOKCUIOB.

AJTOpPUTM NMPOBEIEHUS ONbITA 3

BOHpOCBI H 3aJaHuA

OnpIT 3. KHucjao0THO-0CHOBHBIE
HHAUKATOPbI

4. B tpu npo6upku Hanerite 10 - 15
Karenab JUCTWUIMPOBAHHOW BOJBI U
no0aBbTe B MEpBYIO 1 Kamio JakMmyca,
BO BTOpYIO — 1 Karutto peHondranenna,
B TPETHIO — | KaIlIio METUIIOpaHKa.

5. B tpu npobupku nobaspte mo 8 - 10
Kanenb consHo  kucnotel HCl  wu
BHECUTE 1Mo | Karuie pacTBopa Jlakmyca,
METHJIOpaHka, peHondTaacuHa.

3. B uucteie Tpu npoOupKU HaJEUTe 10
8 - 10 xamenp mienmoun NaOH. B
MepByI0 BHECUTE | Kamuio jJakMyca, BO
BTOpYI0 — | Kamio MeTuiopaHxka, B
TpeThio — | kammo perondranenHa

Uro BbI Habmo12€TE?
OTMeThTE U3MEHEHHUE OKPACKU
WHIMKATOPOB B BOJIE
OTMeThTE U3MEHEHHUE OKPACKU
WHIMKATOPOB B KUCJIOTE
OTMeTbTE H3MEHEHUE OKPACKU
WHIMKATOPOB B IIEI0YHU

O06paboTKa pe3yabTaTOB:

1. [Ipoananu3upoBaTh NOJYYEHHBIE PE3YJIHTATHI.

2. ChopMyIMpoBaTh BBEIBOJ O XUMHUCCKON aKTHBHOCTH KHCIIOT

3. ChopmynupoBaTh BHIBOJ] O XapaKTEPe MOTYUECHHBIX THAPOKCUIOB.

Pa3nen 4. CTpoeHne U CBOiicTBA HeOPraHU4ecKuX BemecTs. JlaboparopHas
pabota: "Mnentudukanys HEOPraHUYECKUX BEIIECTB"

Hassanue teMbl

Tema 4.3. «nentuduxanus
HEOPraHWYECKHUX BEIIECTBY
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Pe3ynpTaT 00yueHus HccnenoBaTh kKaueCTBEHHBIE PEaKIIUU
HEOPraHMYECKUX BEIECTB

OO011Me KOMITETEHIINHA OK 01 OK4

Bornpocs nis nonycka k iabopaTopHoi paboTe

1.Kakue peakiyuy Ha3bIBalOTCS KAaU€CTBEHHBIMU?
2. JlaiiTe ornpezielieHue aHHOHAM.
3. 3akonuute peakimio: NaS + HNO3z =? + ?
4. HanuiuTe Ka4eCTBEHHYIO PEaKIMI0 Ha KapOOHAT-UOHBI.
5.Kak M0OkHO 0OHApPYXUTh XJTOPUA-HOHBI?
[IpoBeneHue onbpITOB

O6opyioBaHue U nocyaa PEaKTUBbI

CrexisitHHBIE TPOOUPKU pactBop constHok kuciaotel (HCI)
CIIUPTOBKA pacTBOp KapOoHaTa HaTpus
JepKaTesb pacTBop xyopujaa Oapus

pacTBOp CUJIMKaTa HATPUs,

pacTBOp XJIOPUJA JIUTUS

pPacTBOp XJIOpUAA HATPUS

PaCTBOp XJIOpHaa KaJInAa

pacTBop xyopuaa oapus

PaCTBOpP XJIOpHaa KaJbIUs

pPacTBOp XJIOpUAA CTPOHIIHS

AJTOPUTM MPOBEACHUS onbITa | Bonpocs! 1 3ananus
OnpiT 1. O0Hapy:xeHne KapOOHATOB U

THAPOKAPOOHATOB.

[TpoGeMHBIH OTBIT Yro BbI HAOIIOMaETE?

Brecute B mnpobupky S5 kamens | Kakoii ras Beigessiercs?
KakoB BUJI 1 LIBET OCAJIKOB.

pacTBopa  kapboHaTta  HaTpusi U
Hanummre MOJEKyIsipHbIE U HWOHHBIE

no0aBiIsAliTE 1O  KaliAM  pacTBOP 3
YpaBHEHHUS pEaKITUil.
xJjopua 6apusi 10 00pa3oBaHUS OCaTKA.

K momydenHoMmy ocanky no0aBbTe

HECKOJILKO KaIlejab COJISTHON KMCIIOTHI.

AJTOPUTM MPOBEAEHHUS ONbITA 2 Bomnpocs! 1 3a1anus

OnbiT 2. O0HapyXkeHHe CHIIMKATOB

ITpoGeMHBIH OIBIT OObsicHUTE HAOIIOAAEMBIC SBIICHUS

Brecute B 1mpobupky S5 kamens | OObsCHHTE, TOUYeMy (hopMyna KHCIOTHI
pacTBOpa CWJIMKaTa HaTpus U J00aBbTE H2SiOs sBnsiercs ycnoBHOM

paBHBEIIT 00BeM consHOH KucinoTsl. | COCTAaBBTE ypaBHEHHUS PCAKLUH,

Uepes HECKOIBKO MHUHYT NEPEBEPHUTE
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MpOOUPKY BBEPX THOM

AJTOpPUTM NPOBEIEHUS ONBITA3

Bompocsl u 3ananus

OneiT 2. OOHapykeHHe AHMOHOB
BTOPOH aHAJIMTUYECKOH IPYNIIBII0

[TpoGneMHBIHM ONBIT

Buecute B mpobupky Imi pactBopa
XJIopuga HaTpusi, Opomuaa HaTpUs,
uoauaa Kanus, QTopuma HaTpus U
nobaBbTEe paBHBIM O0BEM HHUTpaTa
cepebpa.

Yo BbI HaOIOHaETE?
Kaxkoro 1iBera Beimaim ocaaku?
CocTaBbTe ypaBHCHHS PEAKITHIA.

AJTOpPUTM NPOBEIECHUS ONBITA 3

BOHpOCBI H 3aJaHuA

OnbIT 3. OKpawueanue niamenu

B  mects  dapdopoBeix  TurIEH
IOMECTHUTh o MIOJIOBUHE
MUKpPOIITATeNIsl COCAWHEHUN  JIUTHS,
HATpUs, KaJlWs, KabI[Us, CTPOHIIHS,
Oapusi. 3anuTh CONM JO TOJIOBHHBI

o0beMa THUTJIEH OSTUJIOBBIM CIIHPTOM,
nepeMenaTre ¢ LEJIbK0  HEKOTOpPOro
pacTBOPEHUsI COCAUHEHUN B CIHUPTE U
O KEYb.

Yro BBl HaOIIOMaeTE?

OTMeThTE LIBET INIAMEHH.
VYka3aTh NpakTUYECKOE 3HAUCHUE
9TOTO OIBITA.

O06paboTka pe3yabTaToB:

1. IIpoananu3upoBaTh NOJYYEHHBIE PE3YJbTATHI.

2. CdopmyIupoBaTh BBIBOJ O NMPOBEICHHBIX KAUECTBEHHBIX PEAKIUIX KATHOHOB. .

3. ChopmynupoBaTh BEIBOJ O TPOBEICHHBIX KAYECTBEHHBIX PEAKIUSIX AaHHONOHOB.

Pazgea 5. KuHernueckue ¥ TepMOAMHAMHUYECKHE 3aKOHOMEPHOCTH IPOTEeKAHUS
XUMHYecKuX peakuuii JlaboparopHasi padora «l3ydyeHue BIUSHHS Pa3IMYHBIX
(aKTOpPOB HAa CMENICHNE XHMHUYECKOTO PAaBHOBECHS

HaszBaunue teMbl

Tema 5. «3yuyeHune BIIASIHUSA
pasnuYHBIX (PAKTOPOB HA CMEIICHUE
XUMHUYECKOTO PABHOBECHSI»

PesynbTaT 00y4yeHus

XapakTepu30oBaTh BIUSHUE U3MEHECHUS
KOHIIEHTPAIINKU BEIIECTB, PEAKIINU
Cpelbl M TeMIEPATyphl HA CMEIICHUE
XUMHYECKOTO PABHOBECHS
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| O61Me KoMIEeTeHIHH

| OK 01 OK4

Bormpocs nis nonycka k 1abopaTopHoi paboTe

1. aiiTe onpeiesieHe CKOPOCTH PEAKIUU.

2. Kakue (hakTopsl BIUSIOT HA CKOPOCTh pEAKIUU ?

3. ChopmynupyiiTe 3aKOH COXpaHEHUs JEeHCTBYIOLIMX Macc.

HpOBGI[eHI/Ie OIIbITOB

O6opyioBaHue U nocyjaa

PEaKTUBBI

CrexyisHHBIE TPOOUPKHU

11 pacTBOp THOCYNb(haTa HATPUS

CIIMPTOBKA

0,1 M pacTBOp C€pHOM KUCITOTHI

ACPIKATCIIb

HepMaHraHaT KaJIud

[IlaBeneBast kucioTa,

pactBop xiopu xkenesa (111)

pacTBOpa poJlaHua KaJus

PacTBOp XJIOPUAA KaJHsl

AJNTOpUTM MPOBEAECHUS onbITa |

BOHpOCBI " 3aJaHUA

OIIBIT 1. Bansinue KOHUEHTPAIMHU
pearupymomux BellecTB HA CKOPOCTh
XUMHUYECKON PeaKIuu.

[TpoGeMHBIH OTIBIT
[IpuroroBuTh TpH

HaTpus

pacTBopa
THOCYJIb(aTa pa3IMuHON
KOHIIEHTpaluu. s 3Toro B Tpu cyxue
MpOOMpPKH BHECTH: B TMEPBYIO —6Mi 1H
pacTBopa THocyibk(hara HaTpus u 10 mi
BOJBI, BO BTOpyl0 — 4mn 1H pactBopa
THOCYJIb(haTa HATpUs U 2 MJI BOJBI, B
TPETHIO 3

THOCYIb(haTa HATPHS 3 MIL.

11

MJI pactBopa
Bromrounth cexyHmomep. B mpoOupku
nob6aBute mo 6 mu 0,1M pacTtBOpa
CEpHOM KUCJIOTHI.

Yro BbI HaOIIOMaETE?

[To cexyHgOMEpy U3MEPUTH BPEMS OT
MOMEHTa J00aBJACHUS KUCIOTHI 10
TIOSIBJICHHS B PACTBOPE 3aMETHOM
omayecICHIIUN
Brucats 3HaYeHUS B TaOIUIY
OdopMuts pe3yabpTaThl HAOIIOICHUHN B
BUjE Tpaduka

AJTOPUTM MPOBEAECHHUS ONbITA 2

Bonpocs!l u 3aganus

OnbIT 2. Biausinue TeMinepaTtypbl HA
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CKOPOCTh XUMHYECKOI peakuuun

Hamute B crakansl Ha 1/2 BBICOTHI

BOLY: B IIEpPBbIN CTaKaH —
BOJIOIIPOBOJIHYIO, BO BTOPOM — CMECh
BOJIOIIPOBOTHOM u ropsiueu

(remneparypa nomwkHa ObiTh Ha 10°C
BbIlIE, YeM B T[EPBOM CTakaHe), B
TpEeTUl — Tropsuyro (TeMmmeparypa Ha
10° Bhllle, 4eM BO BTOPOM CTaKaHe).

B tpu npoOupku Habpats mo 10
Karmenb 1H pacTtBopa THOCYNb(aTa
HaTpUs M OMNYCTUTh 1O OAHOW B
CTaKaHbI.

3ameputhb TEMIEPaTypy B
cTtakaHax. He BblHUMasg mpoOUpPKY C
THocyib(parom, m00aBuTh B Hee |
KaruTio 2H CEpHOM KHUCIIOTHI U U3MEPUTh
BpeMsi TI0 CEKyHIOMepy OT MOMEHTa
N00aBJIeHUsI KHUCJIOTHI JI0 TOSIBICHUS
JErKOn ONaJIECIEHIINH.
[loBTOpUTH ONBITBI  C  PacTBOPOM
THOCYJIb(haTa U CEpHON KHUCIOTON Mpu
IBYX IpYyrux TeMIepaTypax.
[Ipou3BecTn OTCUET BPEMEHU DPEAKIINU
0 CEKyHJIOMEpy, KaKk WU B IEPBOM
cnyyae.  Pesympratel  HaOmomeHUI
BHECTH B TaOJIUITY

OObsicHuTEe HAOII0JaeMbIE SIBJICHUS
OOBbsicHuTe, MoyemMy (GopMmyiia KUCIOTHI
H2S103 siBisieTcst ycinoBHOM

CocTaBbTe ypaBHECHUS PEAKIUM,

AJTOPUTM MPOBEACHUSI ONbITa3

Bonpocsl u 3ananus

OIIBIT 3. Buusinue KaTajam3aropa
HA CKOPOCTh XUMHMYECKO# peaKkiumn

B  nBe  mpoOupkum  TOMECTHUTH

HECKOJIbKO Kamenb pacTtBopa KMnNOy,
IM pacTBOpa IIaBEIECBOM KHCIOTHI U
CEpHOM KHCIOTBl. B oaHy W3 HuX
opocuth kpuctammk MnSO4.  Yepes
HEKOTOPOE BpeMs OTMETUTh U3MEHEHHE
OKpacKH pacTBOPOB B MPOOUPKE.

Yro BBl HAOIOHAETE?
UeMmsBisieTcsT TNepMaHTaHaT Kalus B
ATOM peakiuu?

AJTOpPUTM NPOBEICHUS onbITa 4

Bonpocs! v 3a1anus

OIIBIT 4. Cmenienue XHMHYECKOI0
PaBHOBeCHUA npu MU3MEHEHUHU
KOHI[EHTPALMM BEIECTB.

B xumunueckuii craxkad Hajente 20 mut

ComnocTraBbTe MHTEHCHUBHOCTH OKpPaCKu
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BOJAbI W J100aBbTE IO 2 KaIlJlu | MOJYYEHHBIX PAcCTBOPOB C  I[BETOM
HACBHIIIEHHBIX ~ PAcTBOPOB  XJIOPUJA | UICXOJAHOTO pacTBopa B KOHTPOJIbLHOMU
xeneza (l1l) wupactBopa pomanuaa | mpoOuUpKe.

kanusi. PacTtBop pazMemiars crekyisiHHOM | UTo BBl HaOmonaere?

MaJouYKoON U COoJIepKUMOEe pa3iuTh B 4 | Pe3ynbTaThl BHECHUTE B TaOIUILY.
npooupku. OnHy w3  mpobupok | Jlaiite 00bsACHEHNS HAOII01aeMbIM
OCTaBUTh B KAYECTBE KOHTPOJIBHOU (IJIs1 | SIBICHUSIM.

cpaBHeHus). Buectu B mepByIO
poOUpKy KOHIICHTPUPOBAHHBIM
pacTBOp XJIOpHUA *Keje3a, BO BTOPYIO —
HECKOJIbKO  Karejib  HACBIIIEHHOTO
pacTBopa poJaHUJA Kajaus, B TPEThIO —
HEMHOT'0 TBEPJIOT'0 XJIOpU/Ia KaJIHsl.

O6paboTka pe3yJIbTaTOB:

1. CdopmynupoBaTh BBIBOJ O XapaKTepe 3aBUCHUMOCTU CKOPOCTU PEAKITUU OT
KOHIICHTpALIUH,

2. CdopmynupoBaTh BBIBOJ IMOYEMY 3aBUCHMOCTh JIOJDKHA BBIPAXKATHCS MPSIMOM
JIUHUEW MW TI0YEMY B KayeCTBE IEPBOM TOYKH OTOM NPAMOM MPABOMEPHO
MCIOJIb30BaTh TOYKY Hayajla KOOPJAUHAT.

3. CdopmynupoBaTh BBIBO O BIMSHUU TEMIEPaTyphbl HA CKOPOCTh PEAKIIUH.

4. CdhopmynupoBath BbIBOJ 0 poitt MNSO4 Ha CKOPOCTh XUMUUYECKOW PEaKITHH.

Pa3nen 7. CTpoeHne U CBoiicTBa OpraHnyeckux BeuecTB. JlaboparopHas padota
"IIpeBpaleHusi OpraHUuYECKUX BEIIECTB MPU HAarpeBaHuu"

Tema 7.2. «CBOICTBAa OPraHUYECKHUX

HazBanue TeMrl N
COEIUHEHUIN»

PesymbTat 00yueHHs YcranaBnuBaTh 3aBUCUMOCTh (DU3HKO-

XUMHYECKHUX CBOMCTB OpPraHN4YCCKHX

BCHICCTB OT CTPOCHHUA MOJICKYJI

OO01me KOMIETEHIIU OK 01 OK4

Bompock! ans qomycka k 1abopatopHoit pabore

a) chopMyIUPYHTE 1IETb INIAHUPYEMOTO SKCIIEPUMCHTA
0) 00BsCHHUTE, K KAKOMY KJIACCYy OPTaHUYSCKHUX BEIIECTB OTHOCUTCS ITHJICH;

B) OOBSICHUTE, KAKUMH XHMHYCCKHMHM CBOHMCTBAMH OO0JIaIafOT BEIIESCTBA
JAHHOTO KJlacca, KaKhe KadeCTBEHHBIE peakuu JJsi UX OOHapyXEHUS
HCTIOJIB3YIOTCS;

r) OOBSCHHUTE, KaK MOKHO TOJIYYHUTh BEIIECTBAa JAHHOTO KJjlacca COCIMHEHUMN
B JIaOOPATOPHBIX YCIOBUSX;

1) OOBSICHUTE, U3 YETO COCTOUT MPUOOP MJIs MOTYyUEHHUS Ta30B;
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C) MNEPEUNCINTC OCHOBHBLIC ACIICKTBI CO6J'IIOI[€HI/I$1 TEXHUKH 0€30IacCHOCTH Inpu

padore ¢ JIBX  (3TWiOBBII  COMPT),  arpecCUBHBIMU  peareHTaMu
(KOHIIEGHTPUPOBAHHAsI ~ CepHasi  KUCJIOTAa),  HAarpeBaTelibHbIMM  TPUOOpaMHU
(crtupToBKAa).

IIpoBeneHue OnbITOB
O6opyaoBaHue U Mocyaa PEaKTHUBBI

CrexJIIHHbIE TPOOUPKHU

KonuentpupoBannbiii pactsop H2S04

[tatuB a1 IpoOUPOK

OTUJIOBBIN CITUPT

CnuproBka PactBop KMnO4
Cnnuku bpomHas Bona
Ilecok

AJNTOPUTM NPOBEAECHUS onbiTa |

BOHpOCBI H 3aJaHusd

OIIBIT 1. Bansinue KOHUEHTPAIMHU
pearupylimux BemecTB Ha CKOPOCTh
XHUMHYECKON peaKkiuu.

1. ITosyuuTh 3TUIEH JeTuipaTauen
ATUJIOBOTO CITUPTA, OOHAPYKUTH €TO0,
U3YYUTb €r0 CBONCTBA.

1.1. B npoGupky HaIuTH 2-3 MJI
ATUJIOBOTO CIIUPTA U OCTOPOKHO
100aBUTH 6-9 MJI KOHIICHTPUPOBAHHOM
CEpPHOM KUCIIOTHI. 3aTEM BCHITIATH
HEMHOT'0 MPOKAJICHHOTO TIecKa (IMIECOK
WJTH MEJIKUE KYCOUKH TIEM3bI BBOSAT IS
TOTO, YTOOBI IPETOTBPATUTH TOTIKH
KUJKOCTHU MPU KUIIEHUH ). 3aKPBITh
MPOOHPKY MPOOKOH ¢ Ta300TBOHOM
TPYOKOM, 3aKpEIHUTh €€ B IITATUBE U

OCTOPOKHO HArpeTh COAECPIKUMOE

npooupku (puc.1)

1. Yro mpoucxoaut B mpooupke? Uto
HaOroaere?

2. K xakoMy TUITy XUMHUYECKHUX
peakuuii oTHocsTCs 3TH nporiecchi? Kak
Ha3bIBAKOTCS?

3. Kak meHnsercs okpacka pacTBOpoB?
[Touemy?

4. Kakum 1uiaMeHeM TOpUT STUIICH?
[Touemy?

5. CocTaBUTh YpaBHEHHUS MPOTEKAIOIUX

IPOIIECCOB.
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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 BOJIbI, OITYCTUTD
ra300TBOJHYIO TPYOKY /10 AHA 3TOMH
IPOOUPKHU U POMYCTUTH Yepe3
OpOMHYIO BO/Y BBIICIAIOIIMIICS 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:
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1. IIpoanamu3upoBaTh COOTBETCTBUE MOJYUYEHHBIX PE3YJIbTATOB CLIOCOOAM
IIOJIy4EHUs HENPEAEIbHBIX YIIIEBOJOPOIOB Psiia dTHIIeHa (ankeHoB). Crenartsb
COOTBETCTBYIOILUI BBIBOJ.

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

3. CdopMynupoBaTh BBIBOJ O CIIOCO0aX OOHAPYKEHUS dTUIICHA.

Pa3nen 7. CTpoeHue u cBoiicTBa opraHuvyecknx BeuecTs. JlaboparopHas padota

" CBoiicTBa CIUPTOB '

Tema 7.2. «CBONCTBA OPraHUYECKHUX

HazBaHue TeMbl N
COEJIMHEHUN»

Pe?;y.HBTaT O6y‘ICHI/ISI YcranaBinuBaTh 3aBUCUMOCTD (1)I/ISI/IKO-

XUMHUYECKUX CBOMCTB OpPraHUYCCKHUX

BCHICCTB OT CTPOCHUA MOJICKYJI

OO01me KOMIIETEHIIN OK 01 OK4

Bonpocsr niis nonycka k 1abopaTopHoii paboTe
1. Knaccudukanus cnupTos.
2. C moMoIpl0 Kakoro peakTHBa MOXKHO Pa3IMUUTh JTHJIOBBIA CHUPT
TJIMLEPUH?
3. THonyuuts C2HsONa MoxHO B3auMOJI€iCTBHEM 3TaHOJIA C:
1. Na 2. NaOH 3. NaCl 4. NaH
4. HanuimmuTe Ka4eCTBEHHYIO PEaKIMIO Ha CJI0KHBIE CIIUPTHI.
5. T'MuepuH OTHOCHUTCSA K KJIACCy COCAUHEHHUIA:
A. OgHoatomuslie ciupThl  b. IIpocTeie a3¢ups
B. MHoroatomubie ciupThl  ['. AnbieTUabI
6. Ilepeon CoHs — C2HsOH ocyiiecTBiseTCs: peakuueii:
1. 'maparanuu 2. 'uppupoBanus 3. Jleruaparamuu 4. I'openus
7. Hammutmure cTpyKTypHBIE (DOPMYITBI COSTUHEHUM;
1. 3-meTmnneHTa”Hona-2, 2. 2,4-mumeTni- 3-3THWIreKCaHoIa-2
8. Hanumure Bce n30Mephl TeKcaHoIa-5
IIpoBeneHue onbITOB

u

OO6opynoBaHue U TTOCyja PEaKTHBBI
CrexnssHHBIE TPOOUPKHU M30aMUJIOBBIN CITUPT
CIIUPTOBKA TJIAIICPHH
JepKaTellb copOur

STUJIOBBIA CIIUPT

pactBop ruapokcuaa Hatpus (NaOH),

pacTBOp MEepMaHTaHATA KaJIHs,

pacTBop cylibdara Meu

BOJIa
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ANTOpUTM NPOBEIEHUS OnbITa 1

Bompocs! 1 3aganus

OneiTr 1. U3ydyeHue pacTBOPHUMOCTH
CIIMPTOB B BOJe.

B detpipe npoOUpKH MOMECTHTE
HEOOJIBIIINE KOJUYECTBAM CIIEIYIOLIUX
CIIUPTOB: ATWIOBBIA, W30aMUJIOBBIH,
MIepuH U copout. [loGaBbTe K HHUM

rmo 1 mn BOIbI 1 XOpOHIO BCTPAXHUTE.

Onumure arperaTtHoe COCTOSTHUE

CIIUPTOB
Onummmre 3amax

Onumure pacTBOPUMOCTD B BOJIE

CIIUPTOB
[Touemy y cniupToB pa3Has
pacTBOPUMOCTH B BOJIE?

AJTOPUTM MPOBEACHUS ONbITA 2

BOHpOCBI H 3aaHuA

OneiT 2. OxucjeHre HTAaHOJA
PAacTBOPOM MEePMAHIaHATA KAJIUA.

[TpoGneMHBIH OTBIT
B  npobupky
sTaHoja, 106aBbTe 1 MI pa30aBIEHHOTO
pacTBopa IepMaHraHaTa Kajaus u 1 mu
pacTBOpa CEpPHOM  KHUCIJIOTHI.
BEIIECTB NIEpEeMeIanTe.

Hajgeire 1 ™I

CwMmech

Yo BbI HaOIOHAaETE?

[Touemy oOecrBeunBaeTCs

nepMaHraHara Kajius
Onwumure 3anax pacTBopa.
Hanummure ypaBHEHHE
OKHCJICHHSI TaHOJIA.

pacTBopa

pCaKkInunu

AJTOPUTM MPOBEACHUS ONbITa 3

Bonpocsl u 3ananus

Onsit 3. KommiekcooOpazoBanue
MHOI0ATOMHBIX CHHPTOB

B mpobupky Haneiite 3w
pactBopa NaOH wu 1 wmn pactBopa
CuSOg4, momy4YeHHBIN OCaZOK pa3ienuTe
Ha Tpu 4yacTu. Jlo6aBbTe K ocajaky 1o 1

MJI B OJHY MPOOUPKY BOJBI, B IPYTYIO

— DJTaHoOJa, B TPEThIO — TJUIEPHUHA.
CoaepxumMoe  MPOOHPOK  DHEPTUYHO
BCTPSIXHHTE..

Uro BbI HabmO1aeTE?
Pe3ynbrar cpaBHure.

B kakoii mpoOupke
roiyooii ocamok Cu(OH),?

TémHo-cuHMN  1LBET

pacTBOpUIICS

pactBopa B

npoOUpKe C KAKUM BEILIECTBOM ?

Hamumure ypaBHEHHE peakiuu
obpazosanust Cu(OH);

Hamumure ypaBHEHHE peakiuu
o0pa3oBaHUs  KOMIUIEKCHOW  COJM

riaumoepara MCIu.

O6paboTka pe3ybTaTOB:
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1. [Ipoananu3upoBaTh NOJYYEHHBIE PE3YJIBTATHI.

2. ChopmynupoBaTh BBIBOJ O (PU3UKO-XUMHUUECKHUX CBOMCTBAX CIUPTOB

3.CopMynupoBaTh BIBOJ Kau€CTBEHHBIX PEAKIUAX CIIUPTOB.

Pa3nen 7. CTpoeHue u cBoiicTBa opraHuvecknx BeulecTs. JlaboparopHas padota

" CBoiicTBa KapOOHOBBIX KHCJIOT "

HazBanue teMbl

Tema 7.2. «CBONCTBA OPraHUYECKHUX
COCIMHEHUN»

Pe3ynpraT 00yueHus

YcranaBinuBaTh 3aBUCUMOCTD (1)1/131/11(0-
XUMHUYECKHUX CBOMCTB OpPraHUYCCKHUX

BCUICCTB OT CTPOCHUA MOJICKYJI

OO01e KOMIIETEHIINN

OK 01 OK4

Bomnpocs! anis jomycka k 1abopatopHoid padbore

1). Kakue BeliecTBa Ha3bIBalOT KAPOOHOBBIMU KHUCIOTaMH?

2. Hanmuimure cTpyKTYpHBIE (POPMYIIBI CIETYIONINX KUCIIOT:

a) 2-3TunOyTaHoBas KUCIOTa, 0) 2,2-TUMETUIITIPOTIOHOBAsT KMCJIOTa

B)2-MeTUJI-3-TIPONMII-3-3TUIIT€KCAaHOBAsT KUCIIOTA.

3. Hanmmmure YPaBHCHHUC BHCKTPOHHTHHGCKOﬁ Aucconrannmn YKCYCHOﬁ KHUCJIOTHEI.

4. OT yero 3aBUCUT PACTBOPUMOCTh KapOOHOBBIX KUCIOT?

HpOBe,IIGHI/IG OIIBITOB

O6opyioBaHue 1 nocyjaa

PCAKTHUBBI

CrexisHHBIE TTPOOUPKHU

OeH30MHas KUCII0Ta

CIIUPTOBKA

YKCyCHast KUCIIOTa

Jep>KaTellb

pactBop (deHondTanenHa

CTCKIIIHHBIC ITaJI04YKa,

Mardaum

npoOKa C Ta300TBOJIHON TPYOKOM

pactBop ruapokcuaa Harpus (NaOH),

JepKaTe PactBop oxcuma meau (II),
CIIUPTOBKA pacTBop cynbdaTta Meau
CTaKaH BOJA

AJNTopuTM NpoBeAeHus onbiTa |

Bonpocs! u 3a1anus

OneiT 1. U3yyeHue pacTBOPUMOCTH
CIIUPTOB B BOJe.

[TpoGeMHBIH OIBIT

B onHy npoOupky HajenTe 2 M BOJbI U
n00aBbTE 3 KAl YKCYCHOM KHCJOTHI,
MOJYYEHHBIN PACTBOP NEPEMEIIANTE.

B npyryio npoOupky Haneite 2 M

Onummre Qusnyeckne KapOOHOBBIX
KHUCJIOT

Kakue kucinoTsl pacCTBOPUIUCH?

OT 4ero 3aBUCUT PaCTBOPUMOCTH
CIIUpPTOB?

YTO NpOUCXOUT NPU HArpeBaHUU U
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BOJBI M J100aBbTE HEMHOI0 OCH30MHOMU
KHUCJIOTBI, COIEPKUMOE IIEpEMELIANTE;
Torpa 3Ty npoOupKy Harpeire.

3aTeM OXJIQAUTE IO XOJIOJHOM BOJIOM.
[IpubaBbTE K OCaAKy HEMHOTO pacTBOpa
TUIPOKCHIA HATPHUA.

OXJIAXKICHUU HEMHOTO O€H30MHOM
KHUCJIOTBI?

AJTOPUTM MPOBEAECHUS ONbITA 2

BOHpOCBI H 3aaHusA

OnbiT 2. B3aumoaeiicTBre YKCYyCHOM
KHMCJIOTHI ¢ MeTAJJIAMH

B mpoOupky Hanedite 2 M
YKCYCHOM  KHCJIOTBI M  J100aBbTe
HEMHOIO  METAJJIMYECKOTO  MarHus,
3aKpoOMTe poOKoOi c PSIMOi

ra300TBOJHOM TPYOKOM.
ITomoXruTe BBIICISIONINIACS Ta3.

Yo BbI HaOIOHaETE?
Kakoii ras srinensercs?

Hanwumure YpPaBHCHH:A PCAKITUU.

AJNTOpUTM MPOBEAECHUS ONbITa 3

BOHpOCBI " 3aJaHUA

OnbiT 3. B3aumogeiicTBHe YKCYCHOM
KHCaA0ThI ¢ okcuaom meau (II)

B npo6upky momectutre 0,2 T okcuma
menu (II) u mpuneiire 1-2 M ykcycHoMH
KUCTIOTBI, OCTOPOXKHO  HarpeiuTe B
TUTAMEHH CTIMPTOBKH.

Yro BbI HAOIOHAETE?
OTMeThTE U3MEHEHHUE IIBETA.

Hanumure ypaBHEHHE peakiuu.

AJTOPUTM NMPOBEIECHUS ONBITA 3

Bomnpocs! v 3am1anus

OnbiT 4. B3aumojaeiicTBHe YKCYCHOI
KHCJIOTBI C THAPOKCUAAMH

B npobupky nameiite 2 - 3 wmn
pacTBOpa THAPOKCH/IA HATPHS, 100aBbTE
2 xamu QeHondraienHa U npuienrte 2
- 3 MJI YKCYCHOM KUCJIOTBHI.

B npobupky Haneiite 2 - 3 mi pacTBopa
TUAPOKCUA HATPUs, 100aBbTE TAKOE KE
KOJIMYECTBO PacTBOpa CyibdaTa MEIH.
K mnomyuyenHomy roaybomy ocaaky
MPUJICATE YKCYCHYIO KUCJIOTY.

Yro BBl HAOIOHAETE?
[Touemy m3MeHsIeTCS IIBET PaCTBOPOB?

Hanumure ypaBHEHHE peaku.

O6paboTka pe3ynbTaTOB:

1. [Ipoananu3upoBaTh NOJYYEHHBIE PE3YJbTATHI.

68



2. Chopmynupyiite
KHCJTIOT.

3. Chopmynupyiite
OpPraHUYECKUX KUCIIOT.

BBIBOA 00 0OmMX CBOWCTBAax

MUHCPAJIBbHBIX

BBIBOJ O (1)I/ISI/IKO-XI/IMI/I‘-IeCKI/IX CBOMCTBAX OpPraHUYCCKUX

)51

Pa3nen 7. CTpoeHue u cBoiicTBa opraHuvecknx BeulecTs. JlaboparopHas padota
" UnenTudukaus opraHM4ecKuX COeAMHEHUN OTAEIbHBIX KJIAcCOB "

HazBaHue TeMbl

Tema 7.3. «nentudukanus
OpraHUYECKHUX BEIECTB, X 3HAYECHUE U
npUMEeHEHHUE B OBITOBOM U
IIPOU3BOJICTBEHHON JIEATETbHOCTH
4eJI0BEKa»

Pe3ynbpraT 00yueHus

HCCH@I{OB&TB Ka49CCTBCHHBIC PCAKIINHU
OPraHUYCCKHUX COG}II/IHGHI/Iﬁ OTACJIBHBIX
KJIaCCOB

OO01me KOMIIETEHIIN

OK 01 OK4

Bompock! asnis gomycka k 1abopatopHoii pabore

1. Kakue BemniecTBa Ha3bIBAIOT KUPaAMU ?
2. Knaccudukanust ;xupos.

3 Kakue BCIICCTBA HA3BIBAIOT caxapaMI/I?

4. Knaccudukaius caxapos.
4. Yem asibJ103bI OTIMYAIOTCS OT KETO3?

[IpoBenenue onbITOB

O6opyoBaHue 1 mocyaa

PEaKTUBBI

CrexisHHBIE TPOOUPKHU

OeH30Has KUCII0Ta

CIIUPTOBKA

YKCyCHast KUCIIOTa

JepKaTEeIIb

pacTtBop (heHondTanenHa

CTCKJIIHHBIC I1aJIOYKa,

Mardaum

mpoOKa ¢ ra300TBOJIHOM TPYOKOit

pactBop ruapokcuaa Hatpusi (NaOH),

JepxKaTe

PactBop okcuma meau (I1),

CIIUPTOBKA

pacTBop cynbdaTta Meau

CTaKaH

BOJIa

AJNTOopuTM NpoOBeAEHUs onbITa |

Bonpocs! u 3a1anus

OnsiT 1. Onpenesienue
HelpeaeJbHOCTH KMPOB.

[Tpo6eMHBIN OTBIT
B npoOupky naneiite 2 - 3 mi
pPacTUTENBHOTO Macia, Jo0aBbTe 5 - 6

YeMm o0ycnoBieHa HEMPEAETLHOCTh
JATUI0B?
OO0BsACHUTE UCUE3HOBEHUE PO30BOM
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Karejab pacTBOpa oja po30BOro LBETA,
MPUTOTOBJIEHHOT'O Ha
YETBIPEXXJIOPUCTOM YIIIEPOJE.

CMecb B MpoOMpKE HSHEPrUYHO

BCTPSAXHHUTE.

OKpAacCKH HMoja.
Hanumure ypaBHeHHE peakiuu

AJTOPUTM MPOBEAECHUS ONbITA 2

BOHpOCBI H 3aaHusA

Oneit 2. Boccranosiaenue Cu(OH):
IJIIOK0301 B LIEJIOYHOHM cpeje.

B npobupky mnomecture 1 mi

Yo BbI HaOIOHaETE?

pactBopa CuSO; wu 2 mu pactBopa | Kakoil user obpasosasiuerocs ocaaka?
NaOH. [TomyuenHbI ocanok | Hanmuimre ypaBHEHHs pEaKinH.
JHEPrUYHO BCTpsAXHUTE. BHecute B Yro BbI HabIo1aeTe nocJic
poOUpKy 1 M1 pacTBoOpa IIIFOKO3HI. HarpeBanus’? 5
TIpoGupky ~ clerka  marpeiite B Hamumure ypaBHCHHSI peakiuii
IUTAMCHU CIUPTOBKH JO W3MCHCHHS oxucnenud rmokoss CU(OH),
I[BETA, JIepKa €€ HAKJIOHHO
AJNTopUTM NPOBEJEHUS ONbITa 3 Bormpocsl u 3ananus
OnbIT 3. BoccranoBiienue
aMMHUAYHOTO pacTBopa Ag.0
IJI0K030i (peakunusi cepeOpPsIHOrO
3epKaJia)

B 1npobupky momectuTe 1 M | Urto Bbl HaOmomaere?
pactBopa AgNOs u pactBop NaOH go | Uto  oOpasoBamoch  Ha  CTEHKax
o6pa3oBaHns ocajka. K momyderHomy | IPOOHPKA?
ocajKy 100aBIsiiTe Mo KamasaMm pactsop | Hamuumre YPaBHCHHUC peaKnuu

NH4OH K
MPO3pavyHOMY aMMHAYHOMY PacTBOPY
AQ,0 nob6asete 2 M1 3 %-TOo pacTtBOpa
10

0 €ro pacTBOPECHHI.

[JIIOKO3bl M HArpeuTe CcMmech

KHUIICHHUA Ha CIIMPTOBKC.

cepeOpSTHOTO 3epKaJia JUIS TITIOKO3bI.

AJNTOpPUTM MPOBEAECHHUS ONbITA 3

Bonpocsl u 3aganus

OnbiT 4. KayecTBeHHasi peakuusi Ha
KpaxmaJ ¢ HoaoM

Hanelite B npoOupky 5 ma 1%-Horo

Yrto BBl HAOIIOMaETE?
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pacTBopa Kpaxmana, BHecuTe 2 - 3 |[louemy m3meHsieTcs UBET pacTBOpa?
Karuin p336aBJ'ICHHOFO pacTtBOpa I\/'IOI[a Hanuiure YpPaBHEHUE PEAKIUU.

O6paboTka pe3yIbTaTOB:
1. IlpoaHamU3UpPOBATh MOJYICHHBIE PE3YJbTATHI.
Chopmynupyiite BBIBOJ O (DH3UKO-XUMHUYECKHUX CBOMCTBAX KUPOB.
Chopmynupyiite BBIBOJ O (DH3UKO-XUMHUYECCKUX YTIICBOIOB.
Chopmynupyiite BBIBOJ O (PH3NKO-XMMUYICSCKUX CBOMCTBAX Kpaxmala.
ChopmynupyiiTe BBIBOJ O KQUECTBEHHBIX PEAKITUAX KHJIKHX KUPOB.
CdopmynupyiiTe BBIBOJ O KAUECTBECHHBIX PEAKIIUAX aJIb/I03.

N o oA wN

ChopmynupyiiTe BBIBOJ O KAYECTBEHHOM peaKIMU Kpaxmalia.

4.3. OueHovHbIe CPeACTBA PYOE:KHOI0 (TeMATHYECKOr0) KOHTPOJIS 10
AUCUMILTHHE «XHMMSI»

PyGexHbIil (TeMaTHYECKHUIT) KOHTPOJIb MO JUCHUILUIUHE «XHUMUS» TTPOBOJIUTCS
B (opMe KOHTPOJBHBIX PAbOT MO paszjejaM OCHOBHOT'O MOIYJS Ha OTIEIbHBIX
3aHSATUAX, KEHCOB.

4.3.1 KonTposibHbie padoThI

Paznen 2. Xummnueckue peaknuu. KonrpoabHas padora «Crpoenme
BelIeCTBA M XMMHUYECKHE PeaKuum»

KoHnTtponbHas paboTa coep uT YeThIpe BUAA 3aJaHUM:

1. 3agaun Ha COCTaBJICHHE XUMHUYECKUX (POPMYIN ABYXaTOMHBIX COCTUHEHUMN
[0 UX HAa3BaHHUIO.

2. 3ajauynd Ha COCTaBJICHHE YPAaBHEHUN pEaklMil: COCAUHEHUs, 3aMELICHUS,
pasnokeHus, OOMEHAa W peakuuid ¢ YydyacTHUeM KOMIUIEKCHBIX COEIMHEHHUI;
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.

3. 3amaHus Ha COCTaBIICHHE MOJIEKYJSIPHBIX M MOHHBIX pEaKUui TUApOJIn3a
COJIEH, YCTAHOBIICHUE U3MEHEHUS KUCIIOTHOCTH CPEBI.

4. 3ajaun Ha pacyeT KOJUYECTBEHHBIX XapaKTEPUCTUK [0 YpPaBHEHUSIM
XUMHUYECKUX PEAKIIMA: MAaCCOBOM MJIM OOBEMHOM JOJIM BBIXOJa MPOAYKTa PEaKIIMU
COCIMHEHUS OT TEOPETUYECKH BO3MOXKHOI0; OOBEMHBIX OTHOIIEHUN Ta30B;
KOJIMYECTBEHHBIX XapaKTEPUCTUK HMCXOJHBIX BEIIECTB M NPOJYKTOB pPEaKIIHU;
Macchl (00beM, KOJIMUECTBO BEIIECTBA) MPOAYKTAa PEAKIMU, €CIIM OJHO U3 BEIECTB
JAHO B BUJIE pacTBOpPA C ONPEAEIEHHOW MAaCCOBOM JI0JIEW pACTBOPEHHOTO BEIIECTBA.

1 BapuaHT 2BapuaHT
1. Jlomuiuurte ypaBHEHHUS], ypaBHINTE, COCTABbTE MOJHBIE U COKPAIICHHBIE
HMOHHBIE YpaBHEHUS.

Mg (N03 )2 + K3 PO4 = Al Cl; + K3PO4 =
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Ba (OH )2 + H3 PO4 = Fe SO4 + NazgPO4 =

Zn Bry + HSO3 = Mn Cl, + KOH =
2. Jlonumure ypaBHEHHS U ONPEACIUTE XapaKTEPUCTUKU KaXKIOM XUMUYECKON
PEaKLUH.
Na+ O, = Li+O,=
As+ O, = Se+0,=
3. IlpocTaBbTe CTENEHU OKUCICHHS 3JIEMEHTOB B CIEAYIOIINX COCTUHEHUSX.
Bi205, G&zOg, CC|4, HMnQO,4 FeO, PbOz, PC|5, HC|O4, H2CF207,
H2Cl’O4, SnS.. XeF,

4, OHpeI[eJII/ITC TUI XUMHUYECKOU CBSI3U B JaHHBIX BCIICCTBAX, JOKAXKXUTEC 3TO C
IIOMOIIIBIO CXCM.

KC', OQ,PH3, Ag, Clg, NaBr, |2, MgC|2, H2, SOQ, CU, Nal, F2, Fe,
Na,O, Ni, CHyg, A|, Ca (NO3)2 CaO, N2, Na, P,0s5, BaSOy4, O3,
SS, SOS |207.
5. PacctaBbTe KO3 (HUITUEHTHI, ONIPEICTUTE TUIT PEAKITUU:
a) Mg + N2 -Mg3N2 a) C +Cr2 03— CO2 +Cr
6) HNO3 + CaO— Ca(N03)2+H20 6 ) Na + H20 — NaOH+ H21
6. PaccunTaTh CTENIEHU OKHUCIICHUS TSI KaXKIOTO PJIEMEHTA B BEIIECTBE
Fe(NO3)3 Ca (NO3)2

3. 3anmucath GOpMYJIbI BEIIECTB:

A) cynbdun xenesa (IIT) b) cepnas kucnota

A) cepHHCTas KUCIIOTA 0) rugpokcun meau (1)

7. Io ypaBuenuto peakiuu CuCl2 +Mg —MgCI2 +Cu, BEIYHCIUTE KOJUIECTBO
BEIIECTBA MEH, €clid B peakuuio ¢ xiopuaom menu (I1) Bcrymmno 480 r Mmaraus.
8. CocTaBUTh ypaBHEHUE U ONPENECIUTH TUI PEAKIIUU

A) cynbdar 6apus + cepHas KHCIIOTa b) consnas kucnora + kapOoHaT
KaJIbIUs

Pa3nen 4. CTpoeHune u CBOMCTBA HEOPraHM4YecKuXx BeuecTB. KoHTponbHas
padora «CBOHCTBAa HEOPraHMYECKUX BELECTB)

KoHnTtponbsHas paboTa COAEpKUT TpY BUJIA 3aTaHUIA:

1. 3amaun Ha pacyeT MaccoBOM JoiM (Macchl) XMMHUYECKOTO 3IIEMEHTa
(coennHeHus) B MOJIEKYJ€E (CMECH).

2. TlpakTudeckue 3a1anus MO KIACCH(PUKAINHA, HOMEHKIATYPe U XUMUUYECKUM
dbopMyTaM HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB: OMpEIeNieHHEe KJiacca
HEOPraHUYECKUX  BEIIECTB, Ha3blBaTh  HEOPraHMYECKHWE  COEAUHEHUS IO
MEXIYHApPOTHON U TPUBHAIBHONW HOMEHKJIATYpE M0 XUMHUUYECKUM (POpMYIIam.

3. 3amaHus Ha COCTABJIEHHWE YPABHEHWM XHMHUYECKHUX PEAKIUN C y4aCTHUEM
MPOCTBIX U CJIOKHBIX HEOPraHUYECKUX BEIECTB: OKCHUJIOB METAJIOB, HEMETAJUIOB U

aM(OTEepHBIX 3JIEMEHTOB; HEOPTaHMYECKUX KHCJIOT, OCHOBAaHMM M aM(OTEepHBIX
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TUIPOKCUIOB, HEOPTaHUYECKUX COJEH, XapaKTepU3yIOINX UX CBOMCTBA U CIIOCOOBI

MOJTYy4YEHHUSL.

1.YcraHnoBuTe, K KakOMY KJIacCy/TpymIe OTHOCATCS HEOPraHUYECKUE BEIECTBRA,
dopmyiel kotopsix ykazanel CoO, HNOgz LiIOH, H2S,03 HazoBuTe coeuHEHUS 10
MEXKIYHAPOIHOU U TPUBUAIIBHON HOMEHKJIATYpE.

2. CocTaBUTbh POPMYIIbI COETUHEHHMN:

a) okcupaa yraepona( II) ,6) ruapokcuaa Meau, B) XJIOPOBOJAOPOTHOM KHUCIOTHI, T)
cynbdara HaTpuUs

3. Hanmucatn YPaBHCHUA XUMHUYCCKUX peaKuHﬁ:

a) HySO4 + Mg 6) Na O + HBr B) SO+ CaO r)CaCOs + HCI 1) AICI; + AgNO3
VYkazaTh Ha3BaHUs MPOJTYKTOB PEAKIIHH.
4. PaccraBbTe KOO (PUITMEHTHI B MPUBEJACHHBIX HIKE CXeMaX XUMUYCCKUX PEaKIIUH.
JlaiiTe XapakTepUCTUKY KAXKJON U3 YETHIPEX XUMUUECKUX PEAKIIUM C TOUKU 3PEHUS
Pa3IUYHBIX KIacCUDUKAIIIA.

a. b+ 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

AN H3(r) + 302(r) = 2N2(r) + 6H20(>K) +Q

ABJISIETCSL pEaKIUEN
1) COCIMHEHUS, KATAJTUTUYECKOM, SHIOTEPMUYECKON
2) 3aMEIICHUS, KATATMTUYECKOM, Y9K30TEPMUYECKOMN
3) OKHCJIUTEIIbHO-BOCCTAHOBUTEIILHOM, HEKATAIIMTUYECKOM, SK30TEPMUYECKOMN
4) oOMeHa, HeKaTATUTHIECKOM, YHIOTEPMUUECKOM

6. Berarcinte MaccoByIo J0J10 cepedpa B okcue cepeopa (Ag20)

Paznen 7. CTpoeHHe U CBOWCTBA OPraHN4YeCKUX BELECTB.

KonTpoabHasi padota «CTpoeHue U CBOHCTBA OPraHMYeCKUX BEeLIECTBY
ITo mToram m3ydeHus pasjena 7 odydaromuecs: OyIyT CIIOCOOHBI:

- ONpeNensaTh MNPUHAIJICKHOCTh  BEIIECTB K  Pa3IMYHBIM  KJlaccaMm
OPTraHUYECKUX COCAUHECHHUI; TOMOJIOTH U U30MEPHI;

- Ha3bIBaTh M3YYCHHBIC BEIIECTBA IO «TPUBHAIBLHON» WU MEXIyHAPOIHOM
HOMEHKJIaType;

- XapakTepU30BaThb CTPOCHHME MW XHMHYECKHE CBOMCTBA HM3Y4YEHHBIX
OPraHUYECKUX COCAUHECHUN;

- OOBACHATH 3aBUCHMOCTH CBOMCTB OpPraHru4CcCKuUX BCIICCTB OT MX COCTaBa H
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CTPOCHHS;

- IMPOBOJUTH BBIYMUCICHHA 110 XUMHUUYCCKUM (1)OpMy.HaM H YPaBHCHUSIM.

Tematuueckuit KOHTPOJb OCYIIECTBISIETCS MeToAoM TectupoBanus (I) umu B

dbopme mucbMEeHHOM paOoThI, BKIIOUaOIIeH mpaktuueckue 3aaanus u 3agaun (II).

1.

BemectBo, cocTaB KOTOpOro BblpaxkeH MoekyisipHoit ¢opmynoit C3Hg,

OTHOCHUTCA K KJIACCY:

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)

1) Apensl 2) anmKaHbl

3) AunkeHsI 4)aTKUHbBI

Haszpanue BemiectBa, popmyna kotoporo: CH3-CH(CH3)-CH2-CH2-OH
A) Oyranon-2 b) mnenranon-2
B) 2-metunbyranon-4 r) 3-meTu0yTanon-1

BemectBo, numeromee ¢popmyny CH,=CH; Ha3biBaeTcs:

TOJTYOJI
STHIICH
TJIALICPUH
IPOIAHOJI
BemectBo, Ha3BaHMe KOTOPOTO MPOMUOHOBAS KUCIOTA, UMEET (PopmMyIy:
C,HsOH
(C")2NH
CH3-CH>-COOH
C3HyOH
JJ1s ankaHoOB XapaKTepHa PeaKIus:
npucoeauuenus Hy
XJIOPUPOBAHUS HA CBETY
oOecnBeunBanms pactBopa KMnO4
MOJIMMEpHU3alin
MetaHoJ pearupyer c:
HaTpUEM
BOJIOM
BOJIOPOAOM
METaHOM
VYKcycHast KCJIOTa BCTYMAET B PEAKITUIO C:
AgNO3
NaCl
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3)
4)
8.

Na2CO3
H20

BepHel 11 yTBEpKACHHUS:

A. AMHHBI IPOSBIISIIOT OCHOBHBIE CBOMCTBA

b. AMUHOKHCIIOTBI IPOSABIISIIOT TOJIBKO OCHOBHBIE CBOWMCTBA

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

10.

1)
2)
3)
4)

11.

BEPHO TOJIBKO A

BEPHO TOJILKO b

BEpHBI 00a yTBEPKIACHUS

HEBEPHO HU OJTHO U3 YTBEPKICHUMN

VYpaBuenune xumuueckoit peakiiuu C2H6+CI2"C2H5CI+HCI siBnstercs:
peakiuei 3amMenieHus, MPOTEKAIIIEH 0 paJIMKaILHOMY MEXaHU3MY
peakiue mpucoeAMHEHUs, MPOTEKAIOIEH 10 PaguKaJIbHOMY MEXaHU3MY
peakiuei 3amMenieHus, MPoTEKArIIEH 10 HOHHOMY MEXaHU3MY
peakiue mpucoeAMHEHUs, MPOTEKAIOIIEH 10 HIOHHOMY MEXaHU3MY

B peakuuio «cepedpsHOro 3epkayia» (C aMMUAYHBIM PACTBOPOM OKCHIA
cepebpa) BCTyIaeT:

ATaHOJ

TIII0KO03a

TIIALIEPUH

Kpaxmall

YcraHoBUTE COOTBETCTBUE MCIXKIAY Ha3BaAaHHCM BCHICCTBA U KJIIACCOM

(rpynrioi) OpraHuYeCcKUX COCTMHEHUM, K KOTOPOMY(-0i) OHO ITPHUHAIJICIKHUT.

HazBanwue BemecTBa

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

T') CHs-CH,-OH

Knacc oprannyuecknx coeTMHEHU

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

12.

OJTHOATOMHBIE CITUPTHI

yTIEBOBI

KapOOHOBBIE KUCIIOTHI

apoMaTUYeCKHe YTIEBOIOPOIbI

HETNPEIeTHHBIC YTIIEBOI0POIBI

MpeIeNbHBIC YTIIEBOIOPOIBI

B cxeme npespaniennit
15000C kat +Br;
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CH4 Xl OEH30I1 Xz

BEMIECTBAMHU X1 U X2 COOTBETCTBEHHO SIBJISIIOTCH

1) alLCTUIICH

2) 3TUJIEH

3)  OpomOen30I

4)  xyopOeH30a

5) dbenon

6) MUKJIOTEKCaH

13. Omnpenenure MOJEKYIsIpHYIO (opMynlny BemiecTBa, conaepxkamero 37,5%
yriepona, 50% xucinopona u 12,5% Bomopoaa. OTHOCUTENbHAS IUIOTHOCTh

IMapoB 3TOr0 BCIICCTBA 110 BOAOPOAY paBHA 16.

1)  CHsOH
2)  C,HsOH
3)  HCOOH
4)  CgHsOH

14.  Ckonpko JIUTPOB BoJOpoja nmorpedyercs s oOpazoBanus 10,2 r© 3TUIOBOTO

CIIMPTa U3 alleTaJIbJIETH/Ia, €CIIM BBIXOJI MPOAYKTa peakuuu cocTaisiet 80%?
1) 6,2 1

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

4.3.2. Keiic-3ananus
Kelichl ncnonp3yroTcsi B KaUeCTBE OLIEHOYHOT'O CPE/ICTBA B pazjese 6 MPUKIaJHOTO
MOJTYJISI.
Keiic Nel. «XJ710p B :KM3HH YeJI0BEKa»

B fnonun oObenmHEHHBIMU cuiIaMd HalMOHAIBHOrO HWHCTHUTYTa 370POBBS U
IIpedexryproro yauBepcutrera CHI3YyOKHM OBLIO TIPOBEACHO HCCIEJIOBAHUE.
YdeHble BBISICHUIINA, YTO E€CTECTBEHHBIE OpPraHMYECKHE BENIECTBA BCTYMAOT B
PEaKIMIO ¢ XJIOPUPOBAHHOM BOJIOM HM3-TIOJT KpaHa, 00pa3ys ONMAacHBIC COCAUMHCHUS,
KOTOPBIE MOTYT CJIY>KUTh MPUYMHOM paka. Takue coenquHeHust Ha3biBaroTca M X, 1O
ecTb «MyTtareH ukc» wim «Hen3BeCcTHbI MyTaren.

3aganus:

1. Ilpeanoxkute CHocoObl yMEHBIICHUS SAOBUTOTO BIUSHUA XJopa B
MUTHEBOM BOJE HAa OPTaHU3M YEJIOBEKA.

2. Hcxons u3 cBOei KM3HEHHOW MPAKTUKHU, MPUOIUZUTEIBHO paccUUTaiTe,
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CKOJIBKO XJIOPUPOBAHHOM BOJIbI BbI HCIIOJIB3YETE B TEUEHHUE THA U JIs1 KAKUX LEeei?

3. Kakue opranbl uenoBeka 0OJIbIIE BCErO CTPAAAOT OT BO3AEHCTBUS Xjaopa?

4. Kak BiusieT xJIopupoBaHHasl BOJla Ha YeJ0oBeKa P KynaHuu?

5. Haligute nonoimHUTENbHYI0 UWHGOpPMALUIO O 3aMEHe XJopa IMpu
o0e33apakuBaHUU BO/IBI.

6. Uccnenyiite pas3nnyHble TOBapbl OBITOBOM XHMHH B CBOEM JIOME.
CocTaBbTe CHUCOK XJIOPCOAEPKALIUX COCIUHEHUH, YKaXUTe Mepbl 0€30MacHOCTU
npu paboTe ¢ HUMHU.

Keiic Ne2. «IlepBble mIaru MHTEpHETA»

B nepuon nepBonauwanbHoro Oyma Ha WMutepHer kommnanusi Microsoft
oOHapyxuja TIOKa HeoXBaueHHyr Karteroputo rpaxaan CIIA - Tte, xro
OpeINnoYUTall OJIb30BaTh TEJIEBU30PAMH JIJISl TOJIyYEeHHS] HH(POPMALIUH.

Microsoft caenana 1y HUX cHielMaIbHOE NPEIIOKEeHHUEe - BRIXOAUTh B CeThb
MIOCPEJICTBOM TEJICBU3MOHHBIX MpUEMHUKOB. s sToit menmu B 1996 romy ObLIO
pa3paboTaHO YCTpPOWMCTBO - CHElNHalIbHAsl TPUCTaBKa, MPEJOCTaBISIONIAs
BO3MOXHOCTh MPOM3BOAUTH cepduHr B HHTepHEeTe depe3 MOJKIIOUEHUE K
teneBuzopy (Murepuer-reneBunenue Microsoft WebTV).

[lonavanmy mepcnekTHBa TaKOro TMPOCTOTO  JIOCTyNMa K  HWHTEPHETY
3aMHTEpecoBaNa JIIO/IeH, KOTOPhIM OBLIM YyXAbl BBICOKHE TexHoJoruu. HWx
KOHIIENTYyaJIbHO BCE YCTpamBajo, HO MPOEKT OCTAHOBHWIICA Ha TMokasaresie B 1 MIIH
MOJIMUCYUKOB U (DAKTUUECKHU OBLIT TOXOPOHEH.

3ananue:

1. ITouemy 3TO mPOU30ILIO?
2. MoHO 11 061710 n30ekKaTh MmpoBajia’?
3. Kakue marepuanbl NPUMEHSUIH B MPOU3BOJICTBE IMEPBHIX KOMIIBIOTEPOB U

MOHHUTOPOB?

4. 13 yero enarT COBPEMEHHBIE MOHUTOPHI?
Keiic Ne3. «MbL10»
Bce TBepble TyaneTHbIE Mblla U3TOTOBIEHBI HA OCHOBE HATPUEBBIX COJIEH BBICIIMX
KUPHBIX KUCIOT. HO 5IoAsIM C MOBBIIEHHON >KUPHOCTHIO KOXKHM JMIA U TOJIOBBI
Bpayu — JEPMAaTOJIOTH PEKOMEHIYIOT YMBIBAThCA U MBITh TOJIOBY KHIKUM MbBLIOM,
KOTOPO€ W3rOTaBJIMBAIOT U3 KaJMEBBIX COJIEH >KUPHBIX KUCJIOT WJIM MpPENnaparom,
KOTOpOE€ MPOJAETCA B anTeKaX MOJ Ha3BaHUEM «3€JICHOE MBLIO» U MPEJCTaBIACT
co00¥ uncTOe KaauitHOEe MBLIO O€3 apoMaTH3aTOPOB.

3amaHus:

1. Kak 3T0 MOXHO OOBSICHUTB?

2. Jlyis 4ero Hy>KHO MBUIO?
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3. UYem MOKHO 3aMEHHUTbH MBLIO?

4. Hanumure peakuuio Moixy4yeHus: Mpuia?

5. UeM *KuIKOE MBLIO OTIUYAETCS OT TBEPAOTO?

6. Ilpennoxxure cnocoObl M3rOTOBJIEHHUS MbLIA B JOMAIIHUX YCIOBUSIX?
Keiic Ne4 «He¢1b»

UYenoBeuecTBy HepTh M3BECTHAa € JpeBHOCTH. [lo HCTOUHHMKAM BIIEpBbIC
He(dTh cTanu no0bBaTh Ha Oeperax EBdpara emie B 5-6 Thic. et 10 H. 3. MHorue
YUYEHBIC CUYUTAIOT, YTO COBPEMEHHBIM TEPMHUH «HE(TH» MPOU3OMIEN OT CJIOBa
«HadaTa», 4YTO O3HAYAeT Ha S3bIKE HAPOJOB Mayoil A3MH «IPOCAYMBATHCSY,
«YTEKaTh»

Ucnonw3oBasin  HedTh 1718  OCBEIICHHWS KWWl B BaBuione, s
Oanp3aMUpOBaHUS Tes ymepiux jrojeid B Erunre. [IpuMensim HeTh Takxke aJis
IIPOU3BOJICTBA «TPEUECKOr0 OTHS». DTO OblIa CMeCh ChIpod HedTU C cepod H
CEJIUTPOM.

Bo Bpemena 'mnmokpaTa UCIONB30BaId B KaU€CTBE JICKAPCTB MPHU OO0JIC3HIX
CyCTaBOB, IJ1a3, a TAK)KE OT KAIIJIA U B KAYECTBE CPEJICTBA JJI 3aKUBIICHUS PaH.

Hed1p mpumeHsanu Takke B CTPOUTEIHCTBE, HAPHUMEp, MPHU COOPYKEHUU
Bemukoii Kutalickoii cteHbl, BaBUJIOHCKON OalrHu.

Brauane XIX Bexka B Poccum BmepBbie M3 HEPTH MyTEM MEPETOHKH OBLIO
MOJIyYEH KEPOCHUH, KOTOPBIM HMCIOJIb30BAJICS B JaMIiax, JJIsl OCBEUIEHUs AOMOB. B
TOT K€ MEPUOJ] N0 MEPE POCTa MPOMBIIUICHHOCTH U BHEAPEHUEM IMApPOBBIX MAIIUH
CTaJl BO3pacTaTh CHpOC Ha HE(PTh KaK MCTOYHUK CMA304YHBIX BemlecTB. 60-X roma
XIX Beka cuuTaeTcs 3apoXKAeHHEM HEQTSHOW MPOMBIIUICHHOCTH (OypeHHs
HEe(TSIHBIX CKBAYKHH).

3aganus:

1. OnumuTe XUMUIECKUN COCTaB HEPTH.

2. Kakue MeTompl uCTIONB3YIOTCS 715 pa3eneHus HedTu Ha dhpakiun?

3. CocraBpre Kiactep «Cdepsl mnpumeHeHUs HeDTH B MPOU3BOACTBE

raj>keToB».
4. Kakue monumepsl Ipou3BOAATCS U3 HedTu?

Keiic Ne5 «bymara uiam miacTuk?»

DKOJIOTUSl KaK HayKa W BHJ JESITEIbHOCTH C KaXKJbIM TOJOM HIpPaeT BCE
OOJBIIYI0 pOJIH B HAmIeH >ku3HU. [10SBISIOTCS CMEXHBIC TUCIUTUIMHBI W TOHATHSA,
TaK€ KaK: 3KOJOTHMYECKUN MEHEI)KMEHT, SKOJOTUYECKUWA ayJauT, SKOJIOTMYECKas
0€30MacHOCTh,  JKOJOTMYECKUE  MPECTYIUICHUS,  MEIMIMHCKAash  DKOJIOTHS,
TEXHOAKOJIOTUSI U MHOTO€ ipyroe. Ho 4acTo ClOKHO caenaTh npaBUIbHBIN BHIOOD B
MOJIb3Y SKOJOTMYECKOTO pa3BUTUS OOIleCTBa, €CIM pPacCMaTpUBAaTh YacCTHBIC
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KOHKpeTHble  ciydyau. Tak, Ilemmonozno-Oymaxueie komOunatel  (IIBK)
OJIHO3HaYHO HAHOCAT Bpeld OkKpyxkawmeid cpege. C  apyroid  CTOPOHBI,
MCII0JIb30BaHUE TUIACTUKOBOM Tapbhl HAHOCUT €I€ OOJBIINI Bpell, KOTOPBI MOYKHO
ObLI0O OBl COKpAaTUTh, NEpEisi Ha ObICTpopasjaraéMble MaTepHalsbl, TaKHe Kak
Oymara u kaptoH. Kpyr 3amknyics. Emé moxHo n06aBuTh, TOT ¢akt, uro [[BK
OPUEHTUPOBAHBl Ha T[OBTOPHOE MHCIOJb30BAaHUE CBOEW K€ MPOAYKLHH
(Makynatypsl), a TaKKe nepepadoTKy OTXOJ0B IPYTUX

EcTp pa3Hble crocoObl YMEHBIIEHHUSI BPEIHOIO BO3JECHCTBHS MPOU3BOACTBA

Ha OKpPYXaIoIYl CpeAay, HO BCE€ OTU CHOCOOBI OOBEAWHSET OJHO — OHHU
noporoctosimue. Cuét uAET Ha TeCATKH MIJLTHOHOB PYOJICH.
3amanue:

1. Kakoii Bpen npupoae HaHOCUT TUIACTUKOBBIA Mycop?

2. Kakoii Bpea HAHOCUT OYMaXKHBII Mycop?

3. Uro c sKoHOMHUYECKOW, (PUHAHCOBOM M KOMMEPUECKOW TOUKH 3pECHHS
MOXET IOCIYXUTh JTOCTATOYHOM MOTHMBALMEW sl pykKoBoacTBa yciioBHOro LIBK,
YTOOBI BKJIQ/IBIBATHCSI B OUUCTHBIE COOPYXKEHUS, GUIBTPHI U T. 1.7

4.3 . O1ieHOYHBIE CPECTBA MPOMEKYTOUHON aTTECTALMH M0 TUCIUIUINHE «XUMUS»

HpOMe}KYTO‘{HaH aTTccranysd.
HpOMe)KYTOqHa}I arrecraiuysa 110 JUCHHUIIIIMHC «XUMUS» IMPpOBOAUTCA B q)OpMC
3a4cTa C OHGHKOﬁ. Keiicnl HCIIOJIB3YIOTCA B Ka4CCTBC OLCHOYHOI'O CpCACTBA B

pazzaesne 6 TpuKIaJHOTO MOTYJIs

5. MeToauveckue MaTepuaJbl
5.1. Ilepeyenb NnpakTHYECKUX PadOT

Paznen, rema Tema npakTH4YecKoil paboThl
1 | Tema 1.2. 1. 3aKOHOMEPHOCTH U3MEHEHUS
HepI/IOI[I/I‘IeCKI/Iﬁ 3aKOH U Ta6J'II/IHa CBOICTB XUMHUYCCKUX DJICMCHTOB,
J.11. Menpneneepa 0o0pa3yeMbIX WMHU MPOCTBHIX M CIIO0XHBIX
BEILIECTB B COOTBETCTBUU C IOJIOKEHHEM
XUMHUYECKOTO AJE€MEHTa B
[lepronueckon cucTeMe.
2 | Kontponbphas pabora 1 CtpoeHue BellecTBa U XUMUYECKHE
peakiuu
3 | Tema 3.1. IlonsiTue o pacTBOpax CrnocoObl  BBIp@XKEHUSI  KOHIUEHTpALUU
pacTBOPOB: MaccoBast JIOJISI
PacTBOPEHHOI'0 BelllecTBa (MPOLIEHTHAs),
MOJISIpHAsl U pyTrHe.
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Tema 4.1. Knaccudukanus,
HOMEHKJIaTypa U CTPOECHUE
HEOPTraHUYECKUX COEAUHEHUHN

CocraBiieHHE YpaBHEHUN XUMHUYECKHUX
pEaKIMi ¢ y4aCTUEM IPOCTBIX U CIIOKHBIX
HEOPraHNYECKUX BEILECTB.

5 | Tema 4.2. ®U3UKO-XUMUYECKUE I'eneTnueckas CBA3b MEXKAY KilacCaMHU
CBouicTBa HEOPraHNYECKUX OpraHUYC€CKUX u HCOPraHU4YCCKUX
BEIICCTB COCIUHCHM.

Kontponwhas padota 2 CBoiiCcTBa HEOPraHUYECKUX BEIIECTB
Tema 6 Xumus B ObITY U XuMus B )KA3HU 00IIIeCTBa
IPOU3BOJICTBEHHOM JICSATEILHOCTH

yeJIOBEKa

8 | Tema 6 Xumus B ObITY U [IpenacraBneHue pe3yibTaTOB pEIICHUS
IPOU3BOJICTBEHHOM JESATEILHOCTH | KEHCOB
yeJIOBEKa

9 | Tema 7.1. Knaccuduxanus Homenknatypa OpraHUYeCcKUX
CTPOCHUC U HOMCHKJIATYpa COGJII/IHGHI/Iﬁ OTJEJIBLHBIX KJIACCOB
OpraHUYECKHUX BEIICCTB

10 | Tema 7.2. CBolicTBa CocraBnenue cXeM peakuuii
OPraHNYECKUX COCTUHECHUN OPraHUYECKUX COCTUHECHUN

11 | Tema 7.2. CBoiicTBa ['eHeTnueckast CBsSI3b MEXKIYy KiaccaMu
OpraHUYECKUX COCTUHECHUN OPraHUYECKUX COCTUHECHUMN.

12 | KontponwsHas padota 3 CTpykTypa ¥ CBOWCTBAa OpPraHMYECKHX

BCIIICCTB

13 | Tema 1.2. 3aKOHOMEPHOCTH H3MEHEHHSI CBOWCTB

HepI/IOI[I/I‘-IeCKI/Iﬁ 3aKOH U Ta6HI/IHa XUMHUYECKHUX JJIECMCHTOB, 06pa3yeMI)IX

JI.1. MenneneeBa

UMHU TIPOCTBIX M CIOXKHBIX BEIIECTB B
COOTBETCTBHH C MOJIO)KEHHEM
XUMHUYECKOTO 3JeMEHTa B
[leprognueckon cucTteMe.

43.2. TlepeuyeHb 1a00pPaTOPHBIX PadoOT

Paznen

Jlabopatopnas pabota

Pazgen 1. OcHOBBI CTpOEHUS BEIlIECTBA

JlabopatopHast pabGora Nel. «M3menenmue
CBOMCTB 3JIEMEHTOB W WX COCIWHCHUU B
3aBUCHUMOCTH oT MOJIOKEHUS B
[Teprnoguyueckoi cuctemMey

Paznen 2. Xumudeckue peaknuu

JlabopatopHas pabota Ne2.
CTexXrnoOMETPUYECKUE PACUETBHI.

Paznen 2. Xumuueckue peakiuu

Jlaboparopnast padora Ne3. "Turmbl
XUMHYECKUX peakIun'.
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Pa3nen 3. PactBopsl

JlaGopartopnas pabota 4. «I[Ipurorosnenue
pPacTBOPOBY.

Paznen 3. Ctpoenue u cBOMCTBA

HCOPraHNM4YCCKHX BCIICCTB

JlaGopartopnas pabota 5. «CBoiicTBa

MCTAJIJI0B U HEMCTAJIJIOB)»

Paznen 4. Ctpoenue u cBoiicTBa
HEOPTraHMYECKUX BEIECTB

Jlaboparopnas pabota 6. «Xapaktep
JUCCOTIMAIINH PA3IMIHBIX THIPOKCHIOBY.

Paznen 4. Ctpoenue u cBoiicTBa
HEOPraHUYECKUX BEIECTB

JlaGoparopnas pabota 7. «aentudukamms
HEOPTaHUYECKUX BEIICCTRBY.

Pa3nen 5. Kunernueckue u
TEPMOJAMHAMUYECKUE 3aKOHOMEPHOCTH
MPOTEKAHUSI XUMUYECKUX PEaKIIUi

JlaGopartopnas pabora 8. «3yuenue
BJIMSTHUS PA3IMYHBIX (AKTOPOB Ha

CMCHICHUC XUMHUYICCKOT O PAaBHOBCCHUA)

Paznen 7. CtpoeHue u cBoiicTBa
OopraHu4eckux BemiecTs. JlabopaTtopHas
pabora " Mnentudukanus
OpraHUYeCKUX COCIUHEHUMN OTNIETbHBIX

KJI1aCCOB

JlaGoparopnas pabora 9. "lIpeBparieHus
OpraHUYECKHUX BEIECTB IMPU HArpeBaHUM'".

Paznen 7. CtpoeHue u cBoiicTBa
OpraHUYecKuX BeriecTs. JlabopaTopHas
pabota " Unentudukamus
OPraHUYECKUX COCAUHEHUN OTIAEIbHBIX
KJIaCCOB

JlaGoparopnas padora 10. " CBoiicTBa
CIIPTOBY

Paznen 7. CtpoeHue u cBoiCTBa
OopraHuyecKux BemiecTs. JlabopaTopHas
pabota " Unentudukamms
OpraHUYECKUX COCTMHCHHUH OT/ICITbHBIX
KJI1aCCOB

Jlabopatopnas padota 11. " CoiictBa
KapOOHOBBIX KHUCIIOT)

Paznen 7. CtpoeHue u cBOiCTBa
OpraHWYecKuX BemiecTs. JlabopaTopHas
pabota " Unentudukamms
OpraHWYECKUX COCTMHCHHUH OT/ICITbHBIX
KJIaCCOB

Jlabopatopnas pabotal2.
"UneHTrduKamms opraHuIecKux
COE€IUHEHHUH OTAEIbHBIX KIaCCOB

5.3. Kelic 3apaHuna

Keric Nel. «X7n0p B KU3HU 4ETTOBEKA»
Keric No2. «IlepBble miaru MHTEpHETA»
Keiic Ne3. «Mpu1o»

Keiic Ned «HedTb»
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Keiic Ne5 «bymara wnu minactuk?»

6. CIMCOK HCTOYHHUKOB
OCHOBHBIE UCTOUHUKU:

1. T'abpuensn O.C. Xumus. 10 knacc. YriryOneHHbI ypOBEHb: YUEOHUK
/ O. C. I'abpuensan, WU. I'. Octpoymos, C. A. Cnaakos. - [IpocBenienue,
2022. — 399

2. Xumusa. 11 xkmacc. YrmyOneHHwli ypoBeHb: ydeOHmk / O. C.
I'a6puensu, U. I'. OctpoymoB, C. A. CnaaxoB, A. H. JIE€BkuH. -
ITpocsemienue, 2022. — 432

HOHOJ’IHHTGJ’IBHBIG HUCTOYHUKMU:

http://lib.bsaa.edu.ru — 9b benroponckoro 'AY

http://znanium.com — 9bC «3HaHIyM»

http://e.lanbook.com — DBC «Jlarp»

http://ebs.rgazu.ru — 9BC «AgriLib»
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