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1. ITacnopr (pona oueHUBaEMbIX CPEeICTB
1.1. Obuaactb npumeHennss ®OC
®OC  mnpenHasHadeH I8 NOPOBEPKHM  pE3yJbTAaTOB  OCBOCHUSA
00111e00pa30BaTENbHON YICOHOM AUCIUILIMHLI «XUMHUS» MO CICHUAIBHOCTH
23.02.07 TexHuueckoe 0OCIYKMBAaHUE U PEMOHT JIBUTaTelied, CUCTEM U

arperaToB aBTOMOOUJICH».

1.2. Heaun u 3agaum co3ganust POC
Hensto coznanua ®OC sBasieTCs yCTAaHOBJIEHHE COOTBETCTBHSI y4EOHBIX

IOCTIKECHUN 3arJIaHUPOBAHHBIM pe3yJbTaTam o0y4eHus I10
o011eo0pa3oBaTeibHON  JUCHUIUIMHE «XUMHSI» W TpeOOBaHUSM OCHOBHOM
00pa3oBaTeILHOM MPOTrPaMMBI.

®OC permraet 3a1auu:

KOHTPOJIb M yHpPaBJICHUE TMPOIECCOM MPUOOPETCHUSI O0O0yUarOIUMHUCS
HEOOXOAUMBIX 3HAaHWM, YMEHHMH, HABBIKOB W YpPOBHS C(HOPMUPOBAHHOCTH
komnereHiuu, onpeaenéHusix B ®I'OC CIIO no HamnpaBieHHIO MOATOTOBKU M Ha
ocaoe ®I'OC COOQO;

- KOHTpOJIb (C TOMOIIbI0 HabOpa OILEHOYHBIX CPEJCTB) M YIpaBlCHUE
(C TOMOIIIPIO DJIEMEHTOB OOPATHOM CBA3U) JOCTHXKEHHUEM IIeJiel pean3aiuu
OIIOII, ONPEAEIECHHBIX B BHUJIC Habopa OOIIEeKYTbTYPHBIX,
obmenpodecCHOHAIBHBIX U TPOQPECCUOHATIBHBIX KOMITETCHITUH BBIITYCKHUKOB.

Ha3znauenue oHIa O1EHOYHBIX CPEICTB: MCIOJIB3YETCS ISl ONIEPATUBHOIO
U PEryJspHOTO yIpaBleHHs y4eOHOW JEITCIBHOCTBIO (B TOM  YHCHE
CaMOCTOSITEILHOM) CTYJAEHTOB, a TaKXK€ MpeJaHa3HA4YeH Il OIECHKH CTETEeHU
JOCTMDKCHHUSI  3allJTAHUPOBAHHBIX  PE3YyJbTaTOB OOYYEHHUS TI0 3aBEPIICHHUIO
o0y4eHHUs B YCTAHOBJIICHHOW y4eOHBIM I1aHoM (opMme: nuddepeHIupoBaHHbIN
3a4€T.

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

1.3. Ilnanupyemble  pe3yJabTaThl OCBOCHMS o01reodpa3oBaTeIbHOM
JUCHUILIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

B pe3ynbrare ocBoeHUsT y4eOHOM AUCHMIIIMHBI CTYASHT JIOJKEH YMETh:

1. TInanupoBaTh U MPOBOJUTH XMMUUYECKUE IKCTIEPUMEHTHI

2. WccrnenoBaTh BeniecTBa M MPOBEPSTH THIIOTE3bI

3. HaTepnpeTupoBaTh pe3yiabTaThl SKCIICPUMEHTOB

4. TlpoBoauth pacu€Thl MO XUMHYECKUM (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

O6mue’! JlMCHMILIHHAPHBIE?

OK 01. JIP 05 B yacTu Tpy10BOTO BOCIIUTAHUSA: [IP6 2 BrmameTh CUCTEMON XUMHUUYECKUX 3HAHHM,
Bei6upats - TOTOBHOCTb K TpPYyAYy, OCO3HAHWE LEHHOCTH | KOTOpas BKIIFOYAET: OCHOBOIOJIATAIOIINE TTOHATHS
CII0COOBI MacTEepCTBa, TPYI0TIO0HE; (XMMMYECKUIA  DJIEMEHT, AaTOM, DJJIEKTPOHHAas
pCUICHHA 3a1a1 - TOTOBHOCTh K  AaKTHBHOW  JI€ATEIbHOCTH | 000JI0YKa aToMa, S-, p-, 0-3J1eKTpOHHBIE OpOUTAIH
MPOQECCHUOHANBH | TeXHONIOTMYECKON W COIUATBHOMN HAIpPaBJIECHHOCTH, | aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTb,
ol CIIOCOOHOCTh ~ MHUIMUPOBATH, IUIAHUPOBATH | | AJIEKTPOOTPUIIATENILHOCTh, CTEMEHb OKHUCIICHUS,
ACATCIIBHOCTH CaMOCTOATEIBHO BBITIOJIHATH TAKYIO AEATEIBHOCTD; XUMHYECKasi CBS3b, MOJIb, MOJIApHAsg Macca,
IIPUMEHHTEIIBHO K | - yHTEepec K pa3audHbIM chepaM NMpodeCcCHOHABHON | MOJIAPHBIH ~ 00bEeM,  YIVIEPOJIHBIH  CKEJIeT,
pasInIHbIM NESITEIIbHOCTH, GyHKIUMOHAIBHAS TPYIIA, paguKall, H30Mepusl,
KOHTCKCTaM OBnajieHne YHUBEPCAIBHBIMH YUYCOHBIMU M30MEpPbI, TOMOJIOTUYECKHH  Ppsifl, TOMOJIOTH,

II03HABATEJIbHBIMU JICHCTBUSAMMU: YIJIEBOAOPOJBI, KHUCIOPOA- M a30TCOJAEpKalue

MP 01 a) 6a30BbI€ TOTUUECKHUE IEHCTBUS:

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

- YCTaHaBJIMBATh CYIIECTBEHHbIA NpPU3HAK WIIU

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

MapaMeTpbl U KPUTEPUU UX JOCTUKECHHUS;

COCJIMHEHHUS, OMOJIOTUYECKH AKTHUBHBIC BEIIECTBA
(YTIIeBOIBI, KHUPBI, O€IKW), MOHOMED, MOJUMED,
CTPYKTYpPHO€  3BEHO,  BBICOKOMOJICKYJSIPHBIC
COCIMHEHUS, KPUCTAJUIMYECKAs PEIIeTKa, THUIIbI
XUMHUYECKUX peakiui (OKHCAUTENBHO-
BOCCTAHOBHUTEIIbHBIE, HK30-U 3HJIOTEPMHUUYECKHE,
peakiuu MOHHOTO oOMeHa), pactBop,
AJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
ANIEKTPOJIUTUYECKAS AUCCOIMAIUS, OKHUCIUTENb,




BBISBJISITH 3aKOHOMEPHOCTH M POTHBOPEUHS B
paccMaTpPUBAEMBIX SBICHUSX;

- BHOCUTh KOPPEKTHUBHI B JCATEIBHOCTh, 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
NPOSKTHOW JEeATEIHbHOCTH, HABBIKAMH pa3peIICHUS
npoOJieM;

- BBIABIIATh TPHYMHHO-CIICJICTBCHHBIC CBSI3U W
aKTyaJIM3UPOBaTh 3aJiady, BBIABUTATh THUIIOTE3y €e
peleHns, HaX0IUTh aprYMEHTHI JUIS I0Ka3aTelbCTBa
CBOMX YTBEpXXJICHHWH, 3a7aBaTh IapaMeTpbl W
KpUTEPUU PEIICHNUS;

- QHAJU3HMPOBATh IIOJIYYCHHBIE 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, IIPEJIaraTh OPUTHHAIbHBIC
MOIXO/IBI U PEIICHHUS; CIOCOOHOCTh UX
HCII0Jb30BaHUS B O3HABATEIBHOU U COIMATIbHOM
MIPaKTHKE

pa3HbIX

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

- YMETb BBISIBIISITh XapaKTePHBIC MPU3HAKHU U U
B3aUMOCBSA3b U3YUEHHBIX MTOHITUN, IPUMEHSThH
COOTBETCTBYIOIIME TTOHATUS MPU ONMUCAHUU
CTPOCHUS U CBOMCTB B3aUMOCBSI3b U3YUYEHHBIX
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 HCMHOJIB30BaTh HAWMEHOBAHUS
XUMHUYECKUX  COCAWHEHUM  MEXKIYHApPOIHOTO
COI03a TEOPETUYECKOM W NPUKIATHON XUMHUH H
TPUBHUAJBHBIC Ha3BaHWS BAXXHEUIIUX BEIIESCTB
(aTHIIEH, areTUJICH, TJIULEPUH, dhenoI,
dbopManpaerua, yKCyCHas KHUCJIOTa, TJIUIHH,




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

COOTBCTCTBYIOIIIMMU OKCIICPUMCHTAMHU u
3aIlluCAIMHU ypaBHeHI/Iﬁ XUMHYCCKHNX peaKuHﬁ;
- YMCTb YCTAaHABJINBATH MNPpUHAOJICKHOCTDH

M3YUYCHHBIX HEOPraHUYECKUX W OPraHu4YeCKUX
BEIIIECTB K OIPEJECICHHBIM KjaccaM M Tpyniam
COCJMHEHUHN, XapaKTEepu30BaTh HMX COCTaB W
BOKHEHIIIME  CBOMCTBA;  OMNPENENSITh  BUBI
XUMUYECKHX CBs3ed (KOBaJleHTHAs, WOHHas,
MeTaJUIMYeCKas, BOJIOPOJIHAS ), THUIIbI
KPUCTAJUIMYECKUX pelIeToK BEIIIECTB;
KJIaCCU(UIIUPOBATh XUMHYECKHE PEAKITUH;

- chopMHUpOBaATh MPEJICTABICHUSA: O XUMHYECCKON
COCTABJSIIOIIECH E€CTECTBEHHOHAYYHOW KapTHUHBI
MHpA, POJIM XUMHU B TIO3HAHUU SIBJICHUU
OpUPOJbl, B (OPMHUPOBAHWUU MBIIUICHUS U
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
dbopmysiaM ¥ YpaBHEHUSIM XUMHUECKUX PEAKIIUil C
UCIIO0JIb30BAaHNEM (DU3NYECKUX BEIUYMH,




XapaKTEePU3YIONIUX BEIIECTBA C KOJIMUYECTBEHHON
CTOpPOHBI: Macchl, 00beMa (HOpMaJibHbIC YCIOBUS)
ra3oB, KOJIMYECTBA BEILIECTBA; UCIOJIb30BAThH
CUCTEMHbIC XUMUYECKUE 3HAHUS ISl TPUHSATUS
pelieHn B KOHKPETHBIX JKU3HEHHBIX CUTYAIIUSX,
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 1ieHHOCTH HayYHOTO TTO3HAHUS:

JIP 04 cdopMHUpOBaHHOCTE ~ MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKd ¥ OOIIECTBEHHON TPaKTHKH,
OCHOBAHHOTO Ha Juasnore KYJIBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeCTa B
MOJIUKYJIBTYPHOM MUDE; COBEPIIEHCTBOBAHUE
SA3BIKOBOM M YUTATENbCKOM KYJIBTYpPhl KaK CpeCTBa
B3aMMOJICHCTBUSI MEX]Y JIFOJIbMHU U TMO3HAHUS MUPA;
OCO3HAHHME IIEHHOCTM HAyYHOM  JAESTENbHOCTU
TOTOBHOCTh OCYIIECTBIISTh MPOEKTHYIO 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, CAaMOCTOSITEIHHO
OCYIIECTBIISITh TOWCK, aHAJIW3, CUCTEMATHU3AlUI0 W
MHTEPIPETAINI0O WHHOPMAIINK PA3TUYHBIX BUIOB U
dbopm npeacTaBICHUS

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

[IP6 3 ymeTh IUIAaHUPOBATH M  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, IIBETHBIC PEAKIIUU OEIKOB; MPOBOAUTH
peakiuu HWOHHOrO0 OOMeHa, ONpeNeNsiTh Cpemy)|
BOJHBIX PACTBOPOB, KAaYECTBEHHBIE pEaKIUU Ha
cynb(hat-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH
aMMOHMSI; PEIIaTh SKCIEPUMEHTAIIBHBIE 3aa4d 110
temaM  "Metamel" uw "Hemertamnel") B
COOTBETCTBUU C paBUJIAMH TEXHHUKHU
0e30macHOCTH TpU OOpaIIeHUH C BEIIeCTBAMH U
7ab0opaTOpHBIM  000pYIOBAaHUWEM; MPEICTABIATH
pe3yNbTaThl XUMUYECKOTO IKCIIEpUMEHTa B (hopme
3allUCU YPaBHEHUW COOTBETCTBYIOIIMX PEAKUHUN U
dbopMynMpoBaTh  BBIBOJABI HAa  OCHOBE  OTHX

pe3yJIbTaTOB;
[IP6 6 ymeTh aHaANMU3UPOBATH XUMHYECKYIO
uH(pOpMAIHIO, MOJIy4aEM YO U3  pa3HbIX

HUCTOYHUKOB (CpPEJCTB MaccoBOol uHpOpMALUU,
cetb HTEpHET U Nipyrue);




ayIuTOpUH,  BbBIOMpas  ONTUMalbHYIO  (opmy
MIPE/ICTABIICHUS U BU3yaJIU3al1H;

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

MOPaJLHO-3THYECKUM HOpMaM
- ACIIOJIB30BaTh CPEJICTBA MHPOPMAITMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOTHH B PEIICHUU
KOTHUTHBHBIX, ~ KOMMYHHUKATHUBHBIX U
OpraHU3alMOHHBIX 33/1a4 C COOJI0ICHUEM
TpeOOBaHUI IPrOHOMHUKHU, TEXHHKH OC30IIaCHOCTH,
TUTHEHBI, peCcypcocOepeKeHNs, TPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON
0e30IacHOCTH;

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

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

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

BELIECTBA C KOJMYECTBEHHOW CTOPOHBI: MAacCChl,
o0beMa HOpMaJIbHbIE YCJIOBHS) ra30B, KOJIUYECTBA
BEIIIECTBA; MCIOJIb30BaTh CUCTEMHBIC XUMHUECKUE
3HAHMS JUISI TPHHITHS 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 OsBnanenue 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
HarpeBaHUHU, LIBETHBIE peaKlUH OEJIKOB;
MPOBOJIUTH PEAKIIMH HOHHOTO OOMEHa,
OTNPENIENATh CPEy BOJAHBIX PACTBOPOB,
KaueCTBEHHBIE PeaklMK Ha Cylb(aT-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KATUOH aMMOHHSI;

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

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

JIP 14 B obGnactu 3KOJIOTMYECKOT0 BOCTIMTAHUS :

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

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

AKTUBHOE HENPUATHE INCUCTBUW, MPUHOCAIIUX BpPEJ
OKPY’KAIOIIEH Cpeae;

- YMEHHME NPOTHO3MPOBATH  HEOIAronpuUsATHbHIC

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

B TO3HAHUU SBIICHUM MPUPOJBI, B POPMUPOBAHUHT

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

OKOJIOTHYECKH OOOCHOBAaHHOTO OTHONICHHUS K
CBOEMY 3JI0POBBIO U IPUPOAHOM CPELE;

[TPG 5 ymeTs cobmto1aTh paBuiIa SKOJIOTHUECKH
1eaecoo0pa3HOro NOBECHUS B OBITY U TPYIOBOU
JIESATETBHOCTH B LEJSAX COXPAHEHUS] CBOETO
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MIPOU3BOJICTBA,

9KOJIOMYCCKHUC TIOCIICACTBUA TPCANPUHHUMACMbBIX

310POBbs U OKPYIKAIOLIEH IPUPOIHOU CPEMBI;

3 PeKTUBHO NeNUCTBUM, MpeI0TBpalIaTh UX; YYUTBIBATh OMACHOCThH BO3/ICHCTBUS Ha )KUBBIE
NIEeHCTBOBATH B - paclIMpeHre OMbITa JEATEIIBHOCTH KOJIOTUYECKON | OpraHU3MbI OMPEEICHHBIX BEIIECTB, TOHUMAs
Ype3BbIYaHBIX HAIPaBJIEHHOCTH; CMBICJT MIOKa3aTelisl MPeIeIbHON JOMyCTUMOMN
CUTYaIUsAX MP 03 OBJIaJICHUE HaBbIKAMU y4eOHO- | KOHIIEHTpaIuU

VCCIIEOBATENBCKOM, TMPOEKTHOM MW  COLMAIBbHOMU

NeSATeIbHOCTH;

1K 3.2, JIP 09. T'OTOBHOCTb M CIIOCOOHOCTH K 0OpazoBannio, | [IPO 1 ChopmupoBaHHOCTH IEPCHCTaBJECHHPUI o

T B TOM HHCIIE caM0o00pa30BaHUIO, HA TTPOTSHKCHUU MECTC XUMHUH B COBPEMCHHOU Hay1HON KapTHHE
TeXHITICCKOE BCEH KM3HM; CO3HATEIIbHOE OTHOIIIEHHUE K MHpa; IOHMMAaHHUC PO XI’IMI’H:I B popMUpOBaHUH
0BCITyKHBAHHE HeﬂpepBI]iHOMy O6pa30BaHI/I}OUKaK YCJIOBUIO } KPYro30pa ¥ (pyHKIMOHAIBHOM IPaMOTHOCTH
TPAHCMECCHI, yCHENnIHo#M npodeccnoHanbHON U 001IeCTBEHHON YyeJoBeKa ISl PEIICHUS MPAKTUYECKUX 3a/ay;
XOJI0BOW YaCTH H ACATCIIBHOCTH. . . IIP6 5 B
OpraHOR JIP 13. OCOBHEIHHBII/I BBIOOp Oyaymie npodeccuu u c JaZCHUE HTpaBUIAMHA TEXHUKH
S BO3MOYKHOCTEHl pealn3aliii COGCTBEHHBIX B:30nacg00m IIPU UCIIOJIb30BAHUN XUMUYECKUX
ABTOMOGILICH ’KM3HEHHBIX rmaHovB; OTHOIIICHHUE K HIECTB,
COTIIACHO MPODECCHONATLHOH ACHTCTLHOCTII Kak I1P6 6 ChopMHPOBAaHHOCTH COOCTBEHHOM
TexHONTOrMYecKoi | BO3MOKHOCTH yHaCTHS B PEIICHHU JIMIHBIX, pMHD _

OBIIIECTBEHHBIX, TOCYIAPCTBEHHBIX, MO3ULIMH IO OTHOIIEHUIO K XUMUYECKOU
AOKYMCHTaIINH. uH(}OopMaIHH, MOJTyIaeMO U3 pa3HBIX

0O0IIeHAITMOHAIBHBIX TPOOIIEM.

MP 01. YMeHHne caMOCTOSITEILHO ONPEACATh 1ETn
JIeSITEJIBHOCTH M COCTaBJIATh IUIAHbI JEeITCIbHOCTH;
CaMOCTOSITEILHO OCYIIECTBIISITh, KOHTPOJIUPOBATh U
KOPPEKTUPOBATH JACATECIHLHOCTD; UCIIOJIB30BaTh BCE
BO3MOXKHBIE PECYPCHI ISl TOCTHIKCHUS
MIOCTAaBJICHHBIX IICJICH M pean3aliy IIaHOB
NEATEeIIbHOCTH;, BBIOUPATh YCIICITHBIC CTPATETHH B
Pa3IMYHBIX CUTYaIUsIX

HNCTOYHHNKOB
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IIK 4.3.
[IpoBoguth
OKpacKy
aBTOMOOMJIbHBIX
Ky30BOB.

JIP 13. Oco3HaHnHbIi BEIOOp Oynymieit npodeccun u
BO3MO>KHOCTEH peanu3aliuu COOCTBEHHbBIX
KU3HEHHBIX MJIAHOB; OTHOIIIEHUE K
npodeccuoHaIbHON JeATeIbHOCTU KakK
BO3MOKHOCTH Y4acCTHs B PEIICHUH JTUIHBIX,
OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX,
oOIIeHAIMOHAIBHBIX TPOOJIEM.

MP 01. YMeHue caMOCTOSITENIbHO ONIPEAEIATh LeNn
JESTEIBHOCTU U COCTABIISATH IJIAHBI €SI TEIbHOCTH;
CaMOCTOSTEIILHO OCYILECTBIIATH, KOHTPOJIUPOBATH U
KOPPEKTUPOBATH JEATEIbHOCTD; UCIOIb30BaTh BCE
BO3MOXKHBIE€ PECYPCHI JIJISl JOCTUKEHUS
MOCTABJICHHBIX 1I€JIeH U peain3aliy TIaHOB
NeSITEIbHOCTH; BHIOMPATh YCIIEIIHbIE CTPATETUU B
Pa3TUYHBIX CUTYaLUAX

[TP6 1 CchopmMupoBaHHOCTH NPEICTABICHUN O
MECTE XMMUU B COBPEMEHHONW HAyYHON KapTUHE
MUpa; TOHUMAaHHUE POJIM XUMUHU B (OPMHUPOBAHUU
Kpyro3opa v (pyHKIIMOHAJIbHON IPaMOTHOCTH
YyesioBeKa U1 PELCHUs NIPAKTUYECKUX 3a/ay;

[1P6 5 Bnanenue npaBuiaMu TEXHUKH
0€30MacHOCTH MPHU UCTOIB30BAHUHN XUMUYECKHUX
BELICCTB;
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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
pazzieny, NOo3BOJSIOT KOHTPOJIUPOBATh 3HAHUS OJTHOTO U TOTO e
maTepuana  HeoJgHokpaTHo.  llemecooOpa3HO  MPOBOAMUTH
KOHTPOJIbHBIE  paboThl  paznuyHoro Buaa. C  MOMONIbIO
IPOMEXKYTOYHOM KOHTPOJIbHOM pabOThl MPOBEPSETCS YCBOCHHE
oOydJaromMMHCs MaTepualia B TEpUOJ H3YyYEHHUS TEMBI.
HroroBast KOHTpoJIbHAsA paboTa MPOBOAUTCS C LIEJBIO IPOBEPKHU
3HAaHUM M yMEHMH 1O OTHEIbHOW Teme, Kypcy. Jlomarnss
KOHTpOJIbHAasi paboTa NpHU3BaHA CHUCTEMATHU3MPOBATH 3HAHUS,
MO3BOJISIET TMOBTOPUTh U 3aKkpenuTh Martepuan. [lpu ee
BBIIOJIHEHUN OOYyYaloluecsi He OrpaHUYeHbl BPEMEHEM, MOTYT
UCIIONIB30BaTh  JIFOOBIE  yueOHbIe  mocoOusa.  Kaxmgomy
oOyuaroliemycss JaeTcsi CBOM BapuaHT paboThl, B KOTOPBIN
BKJIIOYAIOTCSl  TBOpYECKHE 3adaHusd s (OpMUPOBAHUSA
0003Ha4YE€HHBIX KOMIIETEHTHOCTEH.

Koucrmekr

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

[IpakTuuec
Kas pabota

[MpakTrdeckas paboTa — 3TO 3aJaHUE ISl CTyJEHTa, KOTOPOE
JOJKHO  OBITh  BBIMIOJHEHO MO  TEMe,  OMNPEACICHHON
npernojaBarenaeM. [IpeamosiaraeTcss TakKe  HMCIOJIb30BaHUE
PEKOMEHJIOBAaHHOM WM JIUTEpaTyphl TMpH TMOATOTOBKE K
NpaKTHYeCKOW paboTe W TMIaHa W3y4YeHUs MaTepuana.
PaccmarpuBaemMoe 3amaHme B psAle€  COydaeB  BKIIIOYAET
JIOTIOJTHUTENIbHYIO0 MPOBEPKY 3HAHHWMA CTYJCHTA — IMOCPEICTBOM
TECTUPOBAHMSI WJIW, HANpUMeEp, HAMUCAHUA KOHTPOJIBHOM
paboTHI.

['maBHas 1e7Th MPOBEACHUS MPAKTHUECKOW PAaOOTHI 3aKITFOYACTCS
B BBIPA0OTKE y CTY/ICHTA MPAKTUYCCKUX YMEHUH, CBSI3aHHBIX C
00001IeHneM W MHTEpIpeTaleil TeX WIM HHBIX Hay4YHBIX
matepuanioB. Kpome Toro, o0Xumaercs, dUTO PpPe3yJIbTaThl
IPAKTUYCCKUX 3aHATUH OYIyT BIOCIECJACTBHU HCIOIB30BATHCS
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O6Y‘I&IOI].[I/IMI/ICH JJIA OCBOCHHA HOBBIX TCM.

JlaGopatop
Has pa0oTa

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

OKCIIEPUMEHT, HAIPaBJICHHBI Ha TOJIy4YeHHE pe3yIbTaToB,
UMEIOIINX 3HAYCHHUE C

TOYKH 3PEHHUS YCIENIHOTO OCBOCHHS CTyJASHTaMH Yy4eOHOMH
IPOTPaMMBI.

B nporuecce nabopatopHoit paboThl CTYACHT:

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

— COIOCTABIISIET PE3yIbTAaThl KOHIICTIIUSAMU;

— OCYIIECTBJISICT HMHTEPHPETAIMI0 HWTOTOB JIaOOpaTOPHOU

pa6OTBI, OOCHUBACT IPHUMCHHUMOCTDL IIOJIYUYCHHBIX HOAdHHBIX Ha
IMPAKTUKEC, B KAYCCTBC HCTOYHUKA HAYYHOT'O 3HAHUA.

Keriic-
3a7aHue

[IpobnemHOE 3amaHKe, B KOTOPOM OOyYaroIemMycs MmpeiararoT
OCMBICJIUTh PEAIBHYI0 TPOQECCUOHATBHO-OPUEHTUPOBAHHYIO
CUTYAIMI0, HEOOXOIUMYIO JUISl PEIICHUS JaHHON TTPOOIEMBI.

Tect

Cucrema cTaHIAapTU3UPOBAHHBIX  3aJaHUM, IMO3BOJISIOIIAS
aBTOMATU3UPOBATh NPOLEAYPY H3MEPEHHs] YPOBHS 3HAHUU U
yMEHHUH 00y4aromerocs.

3auer
OIIEHKOU

KonTponbHOe  MepomnpusaTHe, KOTOPOE  IMPOBOAUTCS  TIO
OKOHYAHWIO M3yYCHUs JUCIUIUINHBI B BUIC, MPETYCMOTPCHHOM
y4eOHBIM TIJIAHOM.
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Tabaununa 2. @opmMbl KOHTPOJISA M OLCHUBAHUA (POPMHUPYEMBbIX KOMIIETCH UM

Kox u HauMeHOBaHUE Paznen/Tema Bxonnoi Texkymuin KOHTPOJIb Pyb6exuniii | Ilpome
bopMUpyeMBIX KOMITETCHITUH KOHTPOJIb KOHTPOJIb | )KYTOYH
ast
aTTecTa
st
O11eHOYHOE CPEJICTBO
OK 01. Beioupats crioco6s: Paznen 1. Tema 1.1, 1.2, | Tect (bpOHTANBHBIN OIPOC; OIICHKA 3auer c
perrerus 3aau Paznen 2 Oruenka Tecta KOHTPOJIbHBI | OLIEHKOM
HPO(eCCHORATBHOI Tema 2.1 2.2, Paznen 3 - OLICHKA MTPaKTHUYECKUX paboT X padoT;
eATENEHOCTH Tema 3. 1., 3.2 - OILICHKa BBITIOJTHECHHUS
HPHMEHUTETBHO K Paznen 4 Tema 4.1. 4.2 71a00paTOPHBIX PadoT;
pPa3TUYHBIM KOHTEKCTaM 4.3
Paznen 5, Tema 5.1.
Pa3nen 6 Tema 6.1
Pasnen 7 Temsr 7.1, 7.2,
7.3
OK 02. Ucnons3oBaTh Pazgen 1. Tema, 1.2, (bPOHTAIBHBIN OIPOC; OIICHKA
COBPEMEHHBIE CPEACTBA Pasnen 3Tema 3. 1 Orenka tecta KOHTPOJIbHBI
MIOMCKA, aHAJIN3A U Paznen 4 Tema 4.1. 4.2 - OIIEHKA MMPAKTUYECKUX pabOT X paboT;

WHTEPIpETalun
uHbOopMaIH, 1
nH(OPMAITMOHHBIE
TEXHOJIOTUU JJIsI
BBITIOJTHEHUS 3a/1a4
po¢eCCHOHATTEHON
NeSTETHbHOCTH

Paznen 5, Tema 5.1.
Pa3nen 6 Tema 6.1
Paznen 7

Tewmsr, 7.2, 7.3

- OIICHKA BBITIOJTHEHUS
1abopaTopHBIX PaboT;
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OK 04. 3¢ dexruBHO Pasnen 2. Tema, 2.2, (poHTanBHBI ompoc; Onenka
B3aMMO/ICHICTBOBATh U Paznen 6 Tema 6.1 - OLICHKA MTPAKTHUYECKUX paboOT  [KOHTPOJIBHOM
paboTath B KOJUIEKTUBE U Paspen 7 Temsl, 7.2, 7.3 - OIlEHKa BBITIOJIHEHUS | pabOThI
KOMaH/1e JabopaToOpHBIX padoT; Ornenka
KENCOB
OK 07. ConeiicTBOBaTh (bpoHTaIBHBIN ONPOC; Ouenka
COXPaHEHMIO OKPY Karomen - OLICHKA MTPaKTHUYECKUX paboT KeicoB
cpenabl - OIICHKA BBITIOJTHCHUS
pgcipcjoc6epe>1<eHmo, Pasgen 3Tema 3. 1 Ha60paTngBIX pabor;
Pasnen 6 Tema 6.1 ’
MPUMEHSATH 3HaHUS 00
W3MEHEHUHU KJIMMaTa,
PUHITUIIBI OEPEKITMBOTO
IPOU3BOICTBA, 3PHEKTUBHO
JIeHICTBOBAThH B
Ype3BhIUAMHBIX CUTYAIUIX
IIK 3.2. Ocy1iecTBiasiTh Pasnen 6 Onenka
TEXHUUECKOE 00CITy)KBaHUE KeicoB
TPaHCMHUCCHUH, XO0BOM Tewma 6.1
YacTH U OPTaHOB
yIIpaBJICHHUS aBTOMOOUIICH
COIJIACHO TEXHOJOTUYECKOU
JTIOKYMEHTAIIHH.
[1K 4.3. IIpoBoauTth okpacky | Pazgen 3Tema 3. 1, 3.1 (GPOHTAIBHBIN OIPOC; OreHka
aBTOMOOMJIBHBIX KYy30BOB. Paznen 4 Tema 4.1. 4.3 OueHka Tecta KOHTPOJBHO
Paznen 5, Tema 5.1. - OIIEHKA MMPAKTUYECKUX PabOT 171
Paznen 6 Tema 6.1 - OLICHKA BBITIOJIHEHUS | pabOThI

Paznen 7

Temsr 7.1, 7.2, 7.3

nabopaTopHBIX paboT;
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3. Kpurepuu ouennBanus ¢GopMupyemMbIX KOMIETEHIUN

Kpurepuu oueHKH y4eOHOM AeSITEJJbHOCTH 110 XMMHUH

Pe3ynbTaToM mpOBEpKH YpOBHS YCBOGHHMsI Yy4eOHOro MaTepualia sBISECTCS
orMmeTKa. [Ipu olieHKe 3HAHUM yyaluxcs MpeanojgaraeTcs oopamiaTh BHUMaHUE Ha
MPaBWIBHOCTb, OCO3HAHHOCTb, JIOTUYHOCTh M JOKA3aTEIbHOCTh B M3JIOKECHUU
Marepuania, TOYHOCTh XUMHUYECKOU

HCIIOJIB30BaHUA TCPMHUHOJIOTHH,

YYET
UHAUBUAYAJIbHBIX OCOOEHHOCTEW yuamuxcs, Aud@epeHInpoBaHHBIM MOAXOA K

CaMOCTOATCIBbHOCTD OTBCTA. OI_IeHKa 3HAHUM npeamnojgaract

opraHu3anuu padboThl.

I/ICXOI[SI 13 MOCTAaBJICHHBIX Heﬂeﬁ, YUYUTBIBACTCA:

® HpaBI/IJII)HOCTI) N OCO3HAHHOCTL H3JIOKCHHA 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 KOMnbIOMEpHOIl npe3eHmayuu .

Ne Kpurepun onienku 0aJ | olleHKa

n/ JIBI

n

1. | KomnberoTepHasi mpe3eHTalusi COOTBETCTBYET LENSAM M 3agadaMm | 5 | OTiudH
TUCHMUILINHEL, CoJIep)KaHHe MIpE3CHTAIUN MOJIHOCTBIO 0
COOTBETCTBYET 3asBJICHHOH TEMe, PacCMOTPEHBI BOIPOCHI IO
npoOjieMe, Ciaiabl pacroioKeHbl JIOTHYHO, IOCIIEI0BATEIIBHO,
3aBEPIIACTCS MPE3CHTAIUS YETKMMHU BBIBOJIAMH.

2. | KoMmproTrepHas mpe3eHTaIs COOTBETCTBYET HeimsiM W 3amadam | 4 | Xoporr
JACITATUTHHEL, COJIep)KaHHE Mpe3eHTAIINU MTOJIHOCTBIO 0
COOTBETCTBYET 3asABJICHHOW TeMe, 3asBJIICHHAs TeMa pacKphITa
HEJIOCTATOYHO IIOJIHO, TIPH O(DOPMIICHUH TMPE3CHTAIIUH HMEIOTCS
HEI0YCTHI.

3. | KommbrorepHas mpe3eHTanusi COOTBETCTBYET IEIsAM M 3adadaMm | 3 | YoBie
JTUCHMUIUIMHBI, HO €€ cojJep)kaHWe He B TOJHOM Mepe TBOPUT
COOTBETCTBYET 3asBJICHHOW TeMe, 3asgBJICHHAas TeMa pPaCKpbITa €JIbHO
HEJOCTATOYHO TTOJTHO, HapyIIeHa JIOTUYHOCTH u
MOCJIEJIOBATEILHOCTD B PACIIOJI0KEHUH CIIalIOB.

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

0
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Kputepumn oueHku pepepatoB, KOHCMNEKTOB:

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 HEJIOCTATOYHO IMOJHO, UCTIOIB30BaHO 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 paboThl ~ HE COOTBETCTBYET 3asBJICHHOW TeMme, 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 COOTBETCTBHH 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  3PCHHUS
IIOCTABJICHHOM 3ajauM, T.e. 03 OmMUOOK M HEIO0YETOB WU
JIOTYIICHO He 0oJiee OJTHOTO HEJ0UeTa.

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

- MOKa3aH JIOCTAaTOYHBIH YPOBEHb 3HAHUS HM3YYECHHOTO
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 OoJiee oHOM HeTpyOO OIMOKU U OJTHOTO HEJloYeTa
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 OIHUOOK, 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

Kputepum oueHkn npakmuyeckoii pabomei:

Ne Kpurepuu ouenku 0an | oueHkK

n/ JBI | a

|

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

CPOK C UCTIOJIb30BAHNEM PEKOMEH IAINIA MPETO1aBaTelIs, HO
— TIOKa3aH BBICOKMW  ypOBEHb  3HAHUS W3Y4YEHHOTO
Marepuana 10 33IaHHOU TEME,

— TIPOSIBIICH TBOPUYECKUI MOIXOT,
— 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
OpPUTMHAJIBHBIM TIOAXOJ K BBIMOJHEHUIO padOThl, HO B OTYETE COACPKATCI
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HEOOCTAaTKH, OICHKA 3a BBIITOJHCHUC pa6OTBI Io YCMOTPCHHIO IIPCIOJAaBaTClIsA
MO>KET OBITH MOBBIIICHA I10 CpaBHCHUIO C YKa3aHHBIMH HOPpMaMH.

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.
JuddepeHIMpOBaHHbBI 3a4eT — TMpecliefyeT IeJib OIEHUTh padoTy

CTyACHTa 3a CCEMCCTD,

IMOJIYYCHHBIC TCOPCTUYUCCKUC 3HAHHA, HUX IIPOYHOCTD,

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

Ne

Kpurtepumn ouenku

Bbanabl

Ouenka

OOyuaromuiics Mpu OTBETE HA BCE BOMPOCHI:

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

- YCBOWJI B3aMMOCBSI3b OCHOBHBIX IIOHATHH U
JUCUUIUIMH, WX 3HA4Y€HWEe sl mOpuoOpeTaeMoi
npodeccrun; aHATU3UPYET OCHOBHBIC MOHSATHS C TOYKU
3pEHUsl PA3JIUYHBIX aBTOPOB, JEMOHCTPUPYS 3HAHUE
yueOHOM, TEepPHOAUYECKO W  MOHOTpaduuecKon
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;

- IOJHO, TPaMOTHO U IIOCJIENOBATEIbHO H3IIOKUI
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 IOJIHOE, HO HEJOCTATOYHO TIIyO0OKOe
3HaHHE Yy4eOHO-IIPOrpaMMHOr0 Marepuaia, JOMyCTHUI
Kakue-mm0o HETOYHOCTM B OTBETax, CBOOOJHO
OTIEPUPYET MOHSATUSIMHU, METOJAMHU OLICHKH TPUHSATHS
pELICHUN;
- UMeEeT TMpPEJACTaBICHHE O MEXKIUCIUTUTMHAPHBIX
CBSI3SIX, YBSI3BIBACT 3HAHWSA, TMOJYYCHHBIE TIpU
U3y4eHUHU pa3IMYHBIX JTUCIIMTLINH, yMeer
aHAIM3UPOBATh  MPAKTUYECKUE  CUTYyallMd,  HO
JIOIYCKaeT HEKOTOPbIE MOTPEITHOCTH;
- YBEpEHHO U MPOQPECCHOHATBHO, T'PAMOTHBIM
S3BIKOM, SICHO, YETKO U MOHSTHO H3JIaraeT COCTOSHUE
U CyTh BOIIpOCa; MPHUBIECKAETCS WH(DOPMATUBHBIN U
WUTIOCTPUPOBAHHBIA ~ MaTepual, HO TPU OTBETE
JIOIYCKaeT HEKOTOPbIE MOTPEITHOCTH;
- BOIIPOCHI, 3aJjaBaeMble  HK3aMEHATOpPOM, He
BBI3BIBAIOT CYIIECTBEHHBIX 3aTPyIHCHUH.
Honyckaetcsl-2 HE3HAYUTEJIbHBIC
OIIUOKH.

Xopouio

- IOKa3bIBa€T IIOBCPXHOCTHBIC 3HAHHMS y4eOHO-
IPOrpaMMHOI0 MaTepHala, IPH OTBETE OTCYTCTBYET
JOJKHASL CBS3b MEXKJY aHAJIM30M, apryMEHTaIlued U
BBIBOJIAMH; OJTHAKO B IICJIOM B IOJHEE OPUCHTHUPYETCS
B MNPOPWIMPYIONUX IS JaHHOW CIEIHAIbHOCTH
JTUCIUIUIMHAX;

- BJIaJICCT MPAKTUYCCKUMH HABBIKAMH, HO UyBCTBYCT
cels HE YBEPEHHO pu aHaJu3e
MEXKIMCIMIIMHAPHBIX CBS3CH;

- Ha MTOCTABJICHHBIC BOIIPOCHI OTBEUAET HE YBEPEHHO;
- B OTBETE JOMNYIIECH pPSJ JIOTHYECKHUX OIINHOOK,
apryMEHTBI IPUBJICKAOTCS HEAOCTATOYHO BECKHE;

- OTBET  KOMIIO3MIIMOHHO  HE  BBICTPOCH,
JECMOHCTPUPYETCS  CPEIHHK  YPOBEHb  BIIAJCHUS
JUTEPATyPHBIM  SI3BIKOM  TpH  (POPMYJIHPOBAHUHU
TE3HCOB U apT'yMEHTOB,;

- HA  TIOCTaBJICHHbIE  KOMHCCHEH  BOIIPOCHI

Y noBieTBo
PpUTEIBHO
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3aTPYMHSETCS C OTBETAMHU, MTOKA3bIBACT HEAOCTATOYHO
[IyOOKHE 3HAHUS.
Honyckaetcst He 6osee 3—4 ommnoOoK.

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

YPOBEHb KOMIIETEHTHOCTH;
-IEMOHCTPUPYET KpalHE HEYBEPEHHOE W3JI0KEHUE
BOIIPOCA;

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

- HE YBEPEHHO M JIOTMYECKU HE IOCICAOBATEIBHO
U3JIaraeT  Marepuang; B OTBETE MPUCYTCTBYIOT
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 PEIIEHHBIM B KJIacce, OIIMOKH, MOKa3bIBAIOIINE
HEMPABUJIBHOEC TIOHMMAaHWUE  yCJOBUA  3aJayd  WIM  HENPaBUIBHOE
UCTOJIKOBAaHHUE PEILICHHUS.
Heymenue untaTh U mucaTh XUMHUYECKUE.
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 HEMOJHOTOW OXBaTa OCHOBHBIX IIPU3HAKOB OIPEIEIISIEMOrO
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. X¥uMu4eckuil 3JEMEHT, B aTOMaX KOTOPOTO paclpelleIEHUE 3JIEKTPOHOB IO
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) yCUITMBAIOTCS HEMETAUTNYECKHE CBOWCTBA
2) U3MEHSIETCS BAJIGHTHOCTh B BOJOPOJHBIX COECTUHEHUSIX
3) yMEHBIIAIOTCS METAITINYECKHE 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. CrenieHb OKuceHUA -4, a BaJleHTHOCTh [V atoM yriepona uMeeT B COETMHEHHH
1) CO; 2) CHs 3) HoCOs 4) CCly
5. CH0KHBIM SIBISIETCA KaXJ0€ U3 JIBYX BEILECTB:
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) OKHCIUTENLHO - BOCCTAHOBUTEIIBHOM, HEKATATUTHYECKOM, SK30TEPMUICCKON
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2) OKUCJHUTENBHO - BOCCTAHOBUTEIBHOM, KATAIUTUYECKOM, IHAOTEPMUUECKOMN

3) 3aMelleHnsl, HeKaTAIUTUYECKOM, IHA0TEPMUIECKOM

4) obMeHa, HEKaTaTUTUYECKON, IK30TEPMUYECKON

7. CokpallleHHOMY HOHHOMY ypaBHeHHI0: Zn*2 +2 OH =Zn(OH), cooTBeTCTBYET
JIeBasi YaCTh CXEMbl YPAaBHEHUSI XUMUYECKOUN pPEaKInu:

1) ZnSO4 + KOH ----» 3) Zn(NOs3); +Cu(OH); ----»
2) ZnO + KOH ------ » 4) ZnS + Ca(OH); ----- »
8. Bo3MOXHO XMMUYECKOE B3aUMOJICUCTBUE MEXKTY CIICAYIOIIMMU 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) cepHOii KUCIOTON

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

A. B nabopaTtopun HeIb3si 3HAKOMUTHCS C 3aI1aXOM 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 nepuoja 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 BBICIICH BAJICHTHOCTH JIEMEHTA MO KUCIOPOAY
4) 4ucily 3JIEKTPOHOB, HEAOCTAIOUIMX JO 3aBEPILICHHUS BHEIIHETO 3JIEKTPOHHOTO
cios
3. Nonnas xumudeckasi CB3b peain3yercs 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 OTHOCUTCS KaX0€ U3 JIBYX BELIECTB:

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

1) paznoxenus 2) coeTMHEeHUs 3) 3amernieHus 4) obMeHa
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7. B3aumMoeHCTBUIO COISTHOM KUCJIOTHI M €IKOTO HaTpa OTBEYAET KPaTKOE MOHHOE
YpaBHEHUE:
1) HCI + OH = H,0 + CI 3) H" + NaOH = H,O + Na*
2) H" +OH = H,0 4) H*+ CI"+ OH = H,0 + CI~
8. AnmromuHuii o0pasyer cynbhar aTrOMUHUS IPU B3aUMOJICHUCTBUU C:
1) cepoit  2) cepHOM KUCTOTONW  3) CEPHUCTOU KUCIOTOM 4) CEPOBOIOPOIOM
9. Oxcup xene3a(Il) B3aumonecTBYET C pacTBOPOM:
1) ammunaka 3) kapOoHaTa Kaaus
2) 6pomoBoaopoaa 4) xJIopuaa HaTPuUs
10. Xnopun xenesa (II) B BogHOM pacTBOpE MOKET 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
pa3IMYHBIMA METOJIaMH M C TIOMOIIBIO Pa3JIMYHBIX OILIEHOYHBIX cpeactB. [lo
JTUCHUIUIMHE «XUMHUS» B Ka4e€CTBE CPEJCTB TEKYIIETO KOHTPOJS MPUMEHSIOTCS
BOMPOCHI JUIsl OPTaHU3AI[MU YCTHOTO M MUCHbMEHHOTO OMpPOCa, CUCTEMbI 3aJlaHUl B
TECTOBOW (opMe, 3aJaud U YIPAKHEHHUS, MPAKTUKO-OPUEHTUPOBAHHBIC 3a7aHUS
(TeopeTuuecke, pacueTHble, CUTyallMOHHbIE), JabopaTopHbie padOThl U ApPyTHe

OLOCHOYHBIC MCPOIIPUATHUA. Huxe IMPpUBCACM IIPUMCPBI HCKOTOPBIX U3 HUX.

4.2.1. CucteMbl 3aJaHNii B TeCTOBOI popme.

HasBHEE TeMbI Tema 1.1 «CTpoeHne aTOMOB XUMUYECKHUX JIEMEHTOB U

[IPUPOJA XUMHUUECKON CBSA3U»

Pesynbrar 00ydenus |COCTABIATh XHUMHUYCCKHE (OPMYJIbl COCAMHCHHI B
COOTBETCTBHM CO CTENEHBIO OKHUCIIEHUS XUMUYECKHX
3JIEMEHTOB, UCXO/s u3 BaJICHTHOCTH u

AJIEKTPOOTPULIATETHHOCTH

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 coeauenus RH4

b) He 06pa3yroT neTy4nx BOAOPOAHBIX COETUHEHUM

B) 110 3aBeplLIEHUs] SHEPIETUYECKOTO YPOBHS HE XBATAET TPEX JIEKTPOHOB

2. Cpenu BeriecTs, ykazanubix B psany {NHs, Oz, HCI, SO,; CaO, HNO3, CI2,
CO2; H2S04, HI, CuCl2, CH4, NH3}koi14ecTBO COeTMHEHUHN C KOBAJICHTHOM
TIOJIIPHOM CBSI3bIO PABHO

A) Tpem  bB) aBym B) YEThIpEM

3. XuMHUecKas CBS3b B MOJICKYJIaX {030HA U XJIOPH/Ia KAJIBIHS; CCPHON KUCIOTHI
U XJIOpUJa aMMOHHUS; CEPHON KHCIIOTHI M 030Ha} COOTBETCTBEHHO

A) KOBaJICHTHAs IOJISIPHASI K HOHHAS

b) xoBasieHTHas MOJIIpHAsT U KOBAaJICHTHASI HETIOJISIPHAS

B) KoBaJICHTHAs HETMOJIAPHAS U MOHHAS

Haspamme temer | 1eMa 4.1 « Knaccudukaius, HOMEHKIATypa U CTPOEHUE

HCOPTaHUYCCKUX BCUICCTB»

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

Pesynbrar
oOy4deHus COOTBETCTBHUH C UX CTPOECHUEM
O6mue
- OK 01
KOMIIETEHI[UU

Bapuanr 1
1. Kaxoi psis conepKuT JUIb OCHOBHBIE OKCUIBI:

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

B - 803, P205, Kzo, CUzO; I —ZnO, SnO, SiOz, NO.
2. YKaxuTe psiji, CoJIepKaIHi TOJIHKO OJHOOCHOBHBIE KUCIIOTHI:
A — HF, HBr, HNO3, H3POy; b — HI, HNO,, HCIO4, CH;COOH,;

B — H,CO3, H3PO3, H2SO4, HoCr20v; I' — HPO3, H,S, HCIO, H,SiO:s.
3. Ykaxure npaBuibHoe Ha3BaHue con NaNO;:
A — HUTpaT HaTpHs; b — nHutpun HaTpus;
B —amun Hatpust; [ — HUTpUT HaTpusl.

5. TlpuBeaute npaBunbHOE Ha3BaHue BemecTBa Na;HPO4:

A — ruapokcodocdar HaTpus; b — runpodochur nHatpus;

B — nuruapooptodocdar natpusi; I' — runpooprodocdar HaTpus.
6. VYkaxuTe MOJICKYISIPHYIO (OPMYITY CEPOBOJTOPOTHON KUCTOTHI:

A — HzSOg; b-— st; B - H2804; I — H28203.
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Bapuanr 2
1. Vkaxure psia, cogepaiuil 1umb aM()OTEPHbIE OKCUIBI:
A — HzO, A|203, Nazo, CaO; b — PzOs, Kzo, CUzO, SOz;
B - Sn0O, Zn0O, BeO, Cr,03; I - Lizo, COg, NOz, BaO.
2. Kakoit pssi 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 — rugpokap6onat Oapusi; b — rugpocunukar 6apus;
B — naurunpokapOonat Gapusi; I' — nuruapocunukar 6apus.
4. Yxaxure npaBuwibHOe HazBaHue BemecTBa FEOHSO4:
A — runpocynbdar xenesa (111); b — cynbdar rugpokcoxenesa (11);
B — cynbdar ruapokcoxkenesa (I11);  I' — cynsdur ruapokcoxkenesa (111).
5. TlpuBeaute MOJICKYISIPHYIO (POPMYITY a30THCTOM KUCIIOTHI:

A — HNOy; b — HNOg3; B — NHs; I' — N2Os.
BapuanT 3
1. VYkaxute psij, coaepKaiuil TOJIbKO KUCTOTHBIE 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. Kakoii ps COEp>KUT JIMIIb IIET0YUH:
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);, Cr(OH),, Pb(OH)4,FrOH.
3. VkaxuTe npaBuiibHOE HazBaHUe cosin Fey(SO4)s:
A — cynedurt xenesa (I11); b — cynsdun xenesa (I11);
B — cynedar xenesza (11);  I' — cyasdar xemnesa (111).
4. IpuBeaute npaBuiabHOE Ha3BaHue BemecTBa (ZNOH)3PO,:
A — oprodocdar nuHKa; b — Tpurunpoxcodocdar uHKa;
B — opTodocdat rugpokconnnka; I' — rugpooprodocdar uHKa.
5. YkaxuTe MOJEeKyIsIpHYyI0 GOpMYITy THAPOCYIb(aTa MarHus:
A —Mg(HSO3)2; b—Mg(HS)2; B - MgHSOy4; I' = Mg(HSO4)a.

« - 7|
HaspaHie TeMbl Tema 4.2 «OU3UKO-XUMUYECKHE CBOMCTBA HEOPTraHUYECKHUX

BEILECTB»
Pesynbrar VY cTanaBIuBaTh 3aBUCUMOCTh (PU3UKO-XUMHYECKHIX
00y4eHus CBOMCTB HEOPraHUYECKUX BEUIECTB OT CTPOCHUSI aTOMOB U
MOJIEKYJI, a TAKKE TUTA KPUCTAIIIUYECKOU PEIIeTKH
OO01ue
OK 01 OKO02
KOMIETEHIIUU
Bapuant 1
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1. I'mapokcu NUHKA pearupyeT ¢ KaKJIbIM U3 IBYX BEILECTB:

1) KOH n HBr 2)Na2504 n NaOH
3) CuO u KNOj 4) FesO3 u HNOg
2. T'unpoxcup pyouanus MOXET pearupoBath C
1) NaCl 2)CaS0y 3)HNO3 4)K2S

3. I'mapoxcun xpoma(Ill) mpeBpaiiaercsi B KOMIUIEKCHOE COSAUHEHUE MPU
B3aUMOJICHCTBUU C BOJHBIM PACTBOPOM

1) NaNOs3 2) KOH 3) CO2 4) CaCl
4. Kakoe OCHOBaHHUE MIPU HArPEBAHUU JIETKO MPEBPAIAETCsS B OCHOBHBIN OKCHU]T?

)KOH  2)Cu(OH); 3)CsOH 4)NH4OH
5. [IpeBpatenue NaOH — NazSO4 OCYILIECTBIIAETCS IPU B3aUMOJIEUCTBUH C
1S 2)502 3)HaS 4)NaHSO4
14. Ca(HCOg3) oOpa3zyeTcs u3 Ca(OH)2 IIPU B3aUMOJEHCTBUH C
1) NaxCO3  2) uz6rrrkom CO2 3) CaCOg 4) n36BITKOM CO
6. NaHSO4 o6pasyercs us NaOH npy pzanmoneiicrun ¢
1) S 2) u36BITKOM SO 3) CaS04 4) n36srrrom Ha 504
7. 'mapoxcup xene3a(ll) B3aumoaelicTByeT ¢
1) ammuakom (p-p) 2) OKCUIOM KadbLMs
3) ykcycHoM kucnoTout 4) cyiabdaTom Oapust
17. PacTBOp ruapoKcuaa HaTpUsl HE pearupyer C
1) FeCl3 2) H3POy4 3) NayCO3 4) NaHCO3

8. PacTBOp ruapokcuia HaTpUs pearupyer ¢ KaKIbIM U3 IByX BEIIECTB

9. I'mapokcua meau(Il) B3aumMoaeHCTBYET C KaXIbIM U3 ABYX BEIIECTB:
1)S03 y HCl2) NaoS ; KNO3 3) HaSO4 y HoO 4) NaoSO4  HBr

10. I'mapokcua Kaublvsi HE B3AaUMOJICUCTBYET C

1) okcunom yraepona(Il) 2) 6pomom 3) cepoBogopoioM 4) XJTOPOBOAOPOIOM
11. Kakue nBa BemiecTBa MOT'yT pearupoBaTh JpYT ¢ Apyrom?

1) NaOH+Zn(OH), 2) Cu(OH)2+Fe(OH)3

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

12. B menouax pacTBopsieTcs

1) Mmenp 2) xxene3o 3) kpeMHUi 4) yriepos

13. Kakoe cJI0’)kHO€ BEIIECTBO MOKET PearupoBaTh U C COJISIHOM KUCIOTOMU, U C
TUJPOKCHUIOM HATpUs?

1)SO2 2)Zn(OH)2 3y MgSO4 4) CaCO3

14. B npoOupKy ¢ HepacTBOPUMBIM COeTMHEHHEM X T00aBUIN HECKOJIBKO KaIejlb
pacTBopa BemiecTBa Y. B pe3ynbpTaTe peakiiny HaOar0add paCTBOPEHUE OCaIKA.



W3 mpenioxeHHoro nepeyHs BeioepuTe BemectBa X Y, KOTOPbIE MOTYT BCTYNATh
B OMMCAHHYIO PEAKIHIO.
1) Al(OH)35 ) NapS04 3) NaOH 4) KC1 5y BaSOy
15. B npoOupKy ¢ HepaCTBOPUMBIM COETMHEHHEM X J100aBUIIM pACTBOP BEILIECTBA
Y. B pesynbrare peakunu HaOII0aIH BbIJIEIEHUE PACTBOPEHUE OCAJIKA.
W3 mpenioxeHHoro nepeyHs BeioepuTe BemecTBa X Y, KOTOPbIE MOTYT BCTYMATh
B OMMCAHHYIO PEAKIHIO.
1) NaOH 2) KC1 3y BaSOy, 4) Zn(OH)3 5) Ca(NOs3)2
Bapuant 2
1. Kakoii u3 OKCHJIOB MPOSIBIISIET OCHOBHBIE CBOWCTBA!
a) OKCHJI KaJus
0) okcun cepoi(IV)
B) okcua yraepoaa(ll)
r) okcup xxenesa (I111)?

2. KucnoTHbIl XapakTep nposiBIISIET OKCUA!:

a) ZnO 06) POs B) KO r) CaO

3. B kakoii u3 cTpok npuBeneHbl (HOPMYIbl TOJIBKO BBICIIUX OKCHI0B?
a) SO, Na,O C|2O 6) A|203 NO C|Oz

B) CaO C|207 P,Os P) SO3; FeO H,O

4. Kakoil ra3 MOKHO MOTJIOTUTh PAaCTBOPOM IIIEJI0UH ?
a) COz 6) Hz B) NH3 P) Oz

5. OKcul KaJblins pearupyeT ¢ KaKAbIM U3 BYX BEILECTB:
a) TUAPOKCUJIOM HATPHUS U CEPHOM KUCIOTOM

0) oxcunom cepoi(1V) u Bomoi

B) COJISTHOM KHCJIOTOM M OKCHUJIOM Kajus

r) okcusioM yriaepoaa(IV) u TtuaApoKCUIOM JIUTHUS

6. [Tpu B3auMoOIeliCTBM KaKOTO BEIIECTBA C BOJOM HE oOpaszyercs IeI0Yb
a) OKCUJa KaJus 0) oxcuna meau(Il)
B) OKCHJIa HATpUs ') OKCUJA KaJblUs
1. Kakoe u3 BeniecTB He BCTpedyaeTcst B IPUPOJIE
a) okcug kpemuus (IV) 0) Boza
B) YIJIEKHUCIIBIN Ta3 ') OKCHUJ HaTpus
8. dopmyna aHTUIpUIa CEPHOU KUCIIOTHI:
a) SOZ 6) SOg B) H2803 r) st
Q. Kakue u3 npuBe/IeHHBIX YTBEPKACHUN BEPHBI?

1. OCHOBHBIM OKCHAAM COOTBETCTBYIOT OCHOBAHUS.
2. OCHOBHBIE OKCHJIbI 00Pa3yIOT TOJBKO METAJLIBI.
a) BEPHO TOJBKO 1 0) BEpHO TOJIBKO 2
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B) BEpHBbI 002 yTBEPKIACHUS r) 00a yTBEp>K/I€HHUS HEBEPHbI
10.  Oxcun yraepona (IV) pearupyet ¢ KaxabIM U3 JBYX BEIIECTB:
a) BOJIOW U OKCHJIOM HATPUS 0) kuciaopoaom u okcuaom cepri(1V)
B) CyJb(haToOM Kajaus U TUIPOKCUAOM HATPUS
r) pochopHO KUCTOTON U BOJOPOIOM
11.  Oxcunpl ¢ obmiet popmynoit R203 u RoOs 06pa3yroT anemMeHTh
a) yriepoga ©0) a3ota B) cepbl T) (propa
12. Mexny co0oil B3aMMOJEHCTBYIOT
a) SiOz )51 HZO 6) COZ u HzSO4
B) CO,u Ca(OH), r) Na;O u Ca(OH);
13. B cxeme npeBpanieHui
HarpeTh + H>0
CaCO; — X1 — X
BEIIECTBOM «X2» SIBIISICTCS
a) Ca0 6) Ca(OH), B) CaH; r) Ca(HCOs3):
14. Oxcun cepsi(IV) He B3auMoeicTByeT ¢
a) NayO 6) HO B) CO, r) NaOH
15. B cxeme npeBpalieHui
+ 0O, + SO3
Cu — X1 — X>
BEILIECTBOM X2 SIBISETCSA
a) CuSO; 6) CuSO, B) CuO r1)CuS
Bapuanr 3
1. B npoGupKy ¢ HEpaCTBOPUMBIM COoeMHEHHEM X J0OaBUIM PACcTBOP BelIecTBa Y.
B pesynbTare peakuuu HaOII01aTM BBIJIETICHUE PACTBOPEHUE OCAIKA.
W3 npennoxeHHOTo MepeyHs BeIOeprTe BemecTBa X U Y, KOTOPhIE MOTYT BCTYIIATh
B OIMCAHHYIO PEAKIIHIO.
1) NaOH 2) KC1 3) BaSOy4 4) Zn(OH), 5) Ca(NO3)2 Hurtpat ammoMuHus B
pacTBOpe B3aUMOJIEUCTBYET C
1) KCI  2) Fe(NOs).2 3) MgCl; 4) Ca(OH)2
2. C BOAHBIMHU pacTBOPAMU XJIOPOBOJAOPOA, THAPOKCHAA Oapusl U XJI0opHuaa MeIn
(IT) pearupyet
1) C&COs 2) KzSOg 3) Na2804 4) A|2(SO4)3
3. U ¢ xene3oM, U C TUIPOKCUIOM KaJIMsl U C HUTPATOM cepeldpa pearupyer B
pacTBope
1) MgCl; 2) Na2SO4 3) ZnBr; 4) FeCls
4. VI c ruIpOKCHUIOM HATPUS, U C COJISTHOM KHCIIOTOM, U C XJIOPUAOM Oapus
pearupyer B pacTBope

1) (NH.)2CO3 2) Zn(OH), 3) CO; 4) Na,SO.
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5. PacTBOp HOauIa Kanus pearupyeT ¢ KaKIbIM U3 BELLECTB

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

6. ['unpokapOOHAT HATPUS pearupyeT C KaXAbIM U3 BEIIECTB

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

7. U ¢ Xx710poMm, U ¢ TUAPOKCUAOM Kallus, U C HUTPATOM cepedpa pearupyer
B pacTBope

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

8. KapOoHat xanbIus mpu 0OBIYHBIX YCIOBUSX PEArupyer ¢

1) KpeMHHEBO KUCIOTOM

2) YTAEKHUCIIbIM Ta30M B BOJIHOM PAacTBOpE

3) TUIPOKCUAOM HATPUS

4) pacTBOpOM XJiopujaa 6apus

9. O4uCTUTH BOAY OT HOHOB KaJblUs, COAEPKAIINXCSA B PACTBOPEHHOM B HE
rUApOKapOOHaTe KalblUg MOXKHO MPU

1) kunssueHun 2) no0GaBrieHuHU XJopuaa oapus

3) mo0aBIICHUN COJITHOM KHCIIOTHI

4) noGaBiieHUU XJIOPHIa HATPUS

10. Cynbdua HaTpHsi B pacTBOpE HE pearupyer ¢

1) consgHOM KUCIOTOM 2) cepoBOJOPOJIOM

3) xIopom 4) cynbhaTtoM Kaaus

11. Y c menpio, ¥ ¢ pacTBOPOM CyJib(uia HATPUsl pearupyer

1) congnas kucnora 2) pacTBOp HUTpaTa cepedpa
3) ruApOKCHUJ Kaaus 4) pactBop xsopua xenesa (I11)

12. PearupyroT Apyr ¢ APyroMm
1) pryTh 1 pactBop HUTpata cBuHIA (II)
2) OpoM U pacTBOP XJIOpHJIa HATPUS
3) cepHas KucioTa U Cyab(pUT HATPUS
4) pacTBOp THApPOKCHUIA HATPH U cynbdun xenesa (II)
13. KapOoHar kanus B pacCTBOpE pearupyeT C
1) rugpokcuomM HATpUs 2) YIIIEKUCIIBIM Ta30M
3) XJIOpUIOM HaTpus 4) KucIopoaOM
14. Bo3moxHa peakuus MEXIY
1) xs0puI0M aMMOHHUS M THIPOKCHIOM KaJbIUs
2) cynbdaToM HATPUS U COJITHON KUCIOTOU
3) xnopuaom meau (II) u pryThio
4) HUTPATOM HATPUS U BOJOU
15. U ¢ rugpokcuioM HATpusi U ¢ pa30aBIeHHOM CEpHON KUCIOTON pearupyer cojb
1) BaCl, 2) CU(N03)2 3) NaHCOs3 4) Cag(PO4)2
Bapuant 4
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1. A30T BeIIEIIAETCS TIPU PA3IOKEHUU

1) NH.ClI 2) (NH4)2CO3 3) NaNO3 4) NH4NO,

2. Bo3aMoxHa peakiiusi B pacTBOPE MEKITY

1) nutpatom prytu (II) u measio

2) XJIOpUJIOM HaTPHUsI U HUTPATOM KaJIHsi

3) cynbdaroM Gapus U COISTHON KUCIOTOM

4) cynsunom xenesa (II) u ruapokcuaom Kamus

3. U ¢ rumipokcuIoM HaTpusi, U HUTPATOM cepedpa, U C XJIOpOM pearupyer B
BOJIHOM PacTBOpE

1) FEQ(SO4)3 2) NH,CI 3) CuBr; 4) K3PO4

4. Ilpu neiicTBUU pacTBOpa CEPHOM KUCIOTHI HA pacTBOPp kKapOOHAaTa aMMOHUS
BBIJICIISIETCS T'a3

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

5 'uapoxcu HaTpust 0Opa3yeTcs MPU B3aUMOJICHCTBHH B PACTBOPE

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

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

6. PacTBOp Xxs1opuna xkenesa (II) pearupyet ¢ kaxapIM U3 IBYX BEIIECTB
1)NaOHu Cu  2) HNOs;u Ag 3) Cuu HNO3 4) AgNO;3 u Ba(OH),
7. IlpeBpamenne Na[Al(OH)4] -- AI(OH)3

IPOUCXOIUT IIPU

1) TepMHUYECKOM pa3I0KEHUU UCXOTHOTO BEILIECTBA

2) 1eCTBUYU HA UCXOAHOE BEUIECTBO PACTBOpPA IIEIOUYHU

3) nponycKaHUM YTIEKHUCIIOro ra3a 4epe3 pacTBOp UCXOJHOTO BEIIECTBA
4) nefcTBUY HA UCXOIHOE BEIIECTBO U30BITKOM PAaCTBOPA CUIBHOM KUCIIOTHI
8. Xnopu aMMOHUS B paCTBOpE pearupyer ¢

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

9. [IpoaykTamu pa3noKeHUs HUTpaTa HATPUS SBISTFOTCS

1) Na,O u NO, 2) Na, NOz, (OF} 3) NaNO: u O2 4) Nazo, NOz, oF

10. PacTBOp KapOoHaTa HaTPUsI HE PEArupyer ¢

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

11. Ouenute npaBUILHOCTH CYXKIEHUHN 0 KapOOHATaX

A. C consiHOM KUCJIOTON pearupyroT KaKk pacTBOPUMBIE, TaK U HEPACTBOPUMBIE
KapOOHATHI

b. Peakuuu pasznoxxeHusi KapOOHATOB SBIISIIOTCS OKUCIUTEIBHO-
BOCCTAHOBUTEJILHBIMU

1) BepHO TONIBKO A

2) BepHO TOJbKO b

3) BepHBI 00a CyXJACHUS

4) o0a cyxJ1eHUs HEBEPHBI
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12. OuieHuTe BEPHOCTH CYKIEHUN O HUTPATAX

A. ConsiHast KMCIIOTa BBITECHSIET U3 JIFOOOI0 HUTpAaTa a30THYIO KUCIOTY

b. Peakiuu pa3noxeHuss HUTPATOB SBISIIOTCA OKUCIUTENbHO-BOCCTAHOBUTEIbHBIMU
1) BepHO TOJIBKO A 2) BepHO TOJIbKO b

3) BepHbI 00a CyKJIeHUS 4) o0a cyxJIeHHs] HEBEPHBI

13. Hutpat cepebpa He criocoOeH

1) 006pa3oBbIBaTh OCAJ0K MPU B3aUMOJIECHCTBUH C pACTBOPOM XJIOPUAOM HATPHS
2) paznaratbcsi Ipy HarpeBaHUU 3) pearupoBath B paCTBOPE C MEJbIO

4) pearupoBaTh ¢ YKCYCHOU KUCJIOTOU

14. Ocanok cHauana BbINAJIAET, a 3aTEM UCUE3AET MPU

1) noGaBneHnn pacTBOpa XJIOPHJIa LIMHKA K PACTBOPY TMAPOKCHIa HATPUS

2) NpOIMYCKaHUM YIJIEKUCIIOro ra3a yepe3 U3BECTKOBYIO BOAY

3) cauBaHUU pacTBOPOB CyJb(daTa HATPUS U XJopuaa dapus

4) cnuBaHUU PacTBOPOB KapOOHATA HATPHUS U A30THOM KUCIOTHI

15. KapOoHaT HaTpus B pacTBOpE HE pearupyeT C

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

4.2.2. llpakTuyecKkue 3aJaHUs U 3212491

Pazpen 1. OCHOBBI CTpoeHuda BelleCcTBa - 3aJadd Ha COCTaBJICHUC
XUMUYECKUX (POpMYJT ABYXaTOMHBIX COEAUHEHUN (OKCHIIOB, CYIb(UIOB, TUIPUIOB
U T.IL.).
ﬂaﬁme HA36AHUA CﬂeanOWMM CO@duHeHlxlﬂM.'
Lizo MnO A||3 Cr,Sz ZnH, Ag4Si CasN, COzy CaO Py0Os5 CC|4 NaBr FeS
MgHz A|4C3 KsP MnO, Fe,03 C|2O KCI Mng CrS CaH, SiH4 K4C CazP; Na,O
CuO Ny03 Mn,O7 LiF PC|5 HgBI’ AgZS CuS HCI Na4Si AIN Li3P Cr,03

As,05 NO, B,0O3 BaC|2 PBr; MnS PH3; LiH Ba,C A|4Si3 NazP N,O SiOz MgO
CI’FZ KzS CH,4 PbO AUzOg NHjs CaS N205 HgO AlP

CoctaBbTe (hOpPMYIIBI 110 HA3BAHUSM:

1. Hutpun kanus 1. KapOwun nmutus

2. Cwnunuj MarHus 2. Oxcua pocdopa (I1I)
3. T'mapun amroMuHUS 3. ®ropun meau (1)

4. Cynwsohun ceunua (II) 4. Oxkcup cepebpa

5. bpomua nuHka 5. I'mapua nutus

6. Oxcun yrinepona (1) 6. Cynsdun memu (1)

7. Oxcun xyopa (V) 7. Hutpun Hatpus

8. Oxcun Gapus 8. Momun cepedbpa

9. ®ocdun xenesa (III) 9. Oxcua xpoma (II)
10.Kap6un marawus 10.0Oxcun azora (V)
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11.Tunpun xamus
12.Cynbdua anroMuHus
13.Momuna meau (1)
14.Cynbsdun prytu (II)
15.0Oxcup xsopa (111)
16.0Oxcup ceunna (I1V)
17.0xcun nmuaka
18.Cymunua Kanbius
19.T'unpun Gapus
20.Cynbdun xenesa(lll)

11.Tunpun HaTpUs

12. Xnopun xpoma (I11)
13.0Oxcup kanus
14.0Oxcup mermbsika (111)
15.Cynbdua nuHka
16.®ochun meau (11)
17.0xcup xenesa (1)
18.bpomun mapranmua (II)
19.Cynbhua nutus
20.Dochun cepedpa

21.0Oxcun azora (II) 21.dropup xenesa (1)
22.0xcu aIrOMUHAS 22.0xcun xpoma (VI)
23.Xunopup xenesa (1) 23.Hutpun nutus

24 Hutpua Oapus 24.Cynbhun Maraus
25.0kcua prytu (I) 25.0xcua menu (I)

26.0xcua cypbmbl (V) 26. Xnopun prytu (I1)
Paznen 2. XuMuveckue peakmumn
3ajaun Ha COCTaBJICHHUE YpPAaBHCHUW pEaKIMi: COCIUHECHUS, 3aMEIleHUS,

pasyioxkeHus, oOMeHa W peakIuil ¢ ydacTHeM KOMIUICKCHBIX COeAWHEeHUH (Ha
npuMepe  TUIPOKCOKOMIUICKCOB  QJIIOMMHHMS W IIMHKA);  OKHUCIUTEIbHO-
BOCCTAHOBHUTEIIBHBIX PEAKIIUN C UCITOIB30BAaHUEM METOJ1a JICKTPOHHOrO OajaHca; ¢
y49acTHEM KOMIUICKCHBIX COEAWHEHMH (Ha TIpuMepe THIAPOKCOKOMIUICKCOB
QTIOMUHUS ¥ 1IUHKA)
1.Peaxiueii 3aMenieHus IBISETCA

a) TOpEHUE BOJOPOJIa B KUCIOPO/IC;

0) BocctanoBnenue okcuaa meau (I11) Bomopoaom;

B) B3aUMO/ICHCTBHUE THAPOKCHIA KAJIUS C CEPHOM KHUCIIOTOM;

') TepMHYCCKas JeTHAPATAINS THAPOKCUIA ITUHKA.
2. Peakmus, ypaBuenue koropoit CaO+C0O2=CaCO3,Ha3piBacTcs peakiueit

1) coenquHenwust; 2) pa3iokeHus; 3) oOMeHa;  4) 3aMelICHUS.
B3aumonenicTBrEe THUIAPOKCHIA KAIbIHSA C COJISITHOM KHCJIOTOM - 3TO PEAKLMS
1) coenuHeHus;  2) pasnokeHus; 3) oOMeHa; 4) 3aMeleHHs
3. YKaxuTe peakiuio, KOTOopas SBISCTCS peakiueld pasjokKeHUs W HICT C
W3MEHCHHUEM CTEIICHU OKHMCIICHUS

a) CU(OH)z = CuO + H)0:; B) 2KNO3= 2KNO»+05;

0) CuO + H2 = Cu + H20; r) CaCO;3; = CaO + CO,

4. HanuiuTe peakinuu, yKaxKuTe TUI PEeaKIUu:
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a) pa3J0KEeHUs YTOJIbHON KUCIIOTHI, B) paznoxkeHus ruapokcuaa meau(ll);
0) moaydeHus aMMHaKa U3 MPOCThIX BEIIECTB;
I') B3aUMOJICUCTBHE a30Ta C KUCIOPOJOM
5. Hanummure peakuuu, yKakKUTE TUI PEaKIUu:
a) J)KeJIE30M U CEepoii; B) okcugoM Oapus u okcuaom cepoi(lV);
0) OapueM U CepHOM KHUCIIOTOM; r) okcuaa cepsl (IV) u kucmopoaom;
6. VYpaBusiiTe peakiuu METOJIOM DJIEKTpOHHOro OamaHca. PaccraBbTe
KO3 (HULIHEHTBI
HI + H,SO4s — |, + H,S + H,0
H,SO, + Cu,O — CuSO4 + SO, + H,O
HNO3; + FeO — FC(N03)3 + NO + H,0
KNO3 + Al + KOH + H,0 — NH;z + K[AI(OH)4]
SO, + KMnQO4 + H,O — K5S04 + MnSO4 + H,SO4
SO, + K>Cr,0O7 + H,SO4 — K,SO4 +Cr2(SO4)3 +H,0

® 33}13‘11/1 Ha pacdeT KOJIMYCCTBCHHLIX XApPaKTCPHUCTUK HNPOAYKTa pCaKIHnH
COCIMHCHUI, MAacCOBOM WU OOBEMHOM JO0JIM BbIXOAA4 IIPOAYKTAa PCAKIUN
COCANMHCHUA OT TCOPCTHUYCCKU BO3MOIKHOIO, 00BEMHBEIX OTHOIICHUM ra3os,
KOJIMYCCTBCHHBIX XapPaKTCPUCTUK HMCXOAHBIX BCHICCTB W IIPOAYKTOB PCAKIUU,
MaCChblI (O6T>CM, KOJINYCCTBO BGH_IGCTBa) IMpoaAyKTa p€aKiuu, €CJIIn OJHO M3 BCIICCTB
AaHO B BUAC paCcTBOpPaA C OI'[pCI[GJ'IGHHOﬁ MacCOBOM I[OJICﬁ PaCTBOPCHHOT'O BCIICCTBA.

Nel. Ilpu B3aumMoaeHCTBUM HATpUsl KoJU4ecTBOM BemiectBa 0, 5 MoJb ¢ BOJOMU
MOJTYYHIIN BOJIOpPOJT 00BEMOM 4,2 11 (H. y.) Beruuciaure npakTHYecKuil BBIXOJ ras3a
(%).
Ne2. Meranauyeckuii  XpoM  MOJy4YarOT BOCCTAHOBJIEHHUEM €ro  OKcHaa
Cr;03 MeTauiMueckuM  allfoMUHUEM. BpruucinuTe maccy Xpoma, KOTOPBId MOXKHO
MOJY4YUTh MPU BOCCTAHOBJECHHHM €ro OKCHIAa Maccoul 228 r, eciau NpaKTHYECKUM
BBIXOJI XpoMa cocTaBisieT 95 %.
Ne3. Omnpenenure, kakasgs Macca MeJId BCTYIUT B PEAKLUUIO C KOHIIEHTPUPOBAHHOM
CEepHOW KHUCIOTOM i monydeHus okcuma cepbl (IV) o6véMom 3 1 (H.y.), eciu
BbIX01 okcuaa cepsl (IV) cocraBnsier 90%.
Ne4. K pactBOpy, conepkamemy XJIopua Kaiblus Maccout 4,1 r, mpuiauiau pacTBop,
comepxkamuii  pocdar Hatpms maccoit 4,1 r. Ompeaenure Maccy IOITYYESHHOTO
0caJiKa, €Clii BBIXO/I MPOAYKTa PEaKIUH cOoCcTaBisieT 88 %.

e 3ajaHKs HA COCTABIICHHE MOJICKYJISIPHBIX U HOHHBIX PEaKIUi C y4acTUEM

OKCHJIOB, KHUCJIOT, OCHOBAHMW M COJIEM, HMOHHBIX PEAKIUH THUIPOJIU3A COJIEH,
YCTAHOBJIEHUE U3MEHEHUSI KUCJIOTHOCTHU CPEJIBI.

1. Kakue u3 coneii RbCl, Cra(SO4)3, Ni(NO3)2, Na;SO3 nmoaBepraroTcsi ruapon3y?
CoctaBbTe HMOHHO-MOJICKYJIIPHBIE M  MOJICKYJISIPHbIE YpaBHEHUSI TUIPOJIM3a
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cooTBeTcTBYIOmMX cojei. Kakoe 3nauenue pH ( > 7 <) uMelOT pacTBOPHI ITUX

coJien?

2. Hanumvte noiHoe u coKkpalieHHOe YpaBHEHUS PEaKIIHii:

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

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

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

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

A|2(SO4)3 Q)) + 3BaCl, (p) =3BaS04| + 2A1C13(p)

K2S + 2HCI = 2KCI + H,S7
Na,CO3 + 2HNO3; = 2NaNO3 + H,0 + COzT
Mg + H,SO, = MgSO4 + HzT

Pa3nen 3. PacTBopbl

33,[121‘{1/1 Ha IIPpUT'OTOBJICHUC PAaCTBOPOB.

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

10 M pacTtBOpa ruipokcuaa HaTpusl.

Otset: 10T

2. Onpenenure, CKOJIBKO T BOJIBI HEOOX0 MO MprubaBuTh K 45 r pactBopa NaOH
(0=6%), 4TOOBI MOIYUUTH KOHEUHBIH PACTBOP C MaccoBOi aoeit 1%.

3. OnpenenuTe MacCoBYIO JOJIO BEIIECTBA B PACTBOpPE, KOTOPHIM ObLIT MOJy4YeH
npubasnerueM 175 r KCI (0=20%) x 1000 r Boab
4. OnpenenuTe MacCOBYIO JOJIO BEHIECTBA B PACTBOPE, KOTOPHIM ObLIT MOJTy4YeH
npubasienreM 30 T Na;CO4 x 1000 T BotbI

3amaun Ha pacyeT MaccoBOM JoiM  (Macchl) XHMMHYECKOTO

(coenuHeHus1) B MOJIEKYyJ€E (CMECH).

BapuanT 1. Beraucnuts MaccoByto 10110 a30Ta B HUTpate Kambius (Ca(NO3)z

Pa3znen 4. CTtpoeHnne u CBOWCTBA HEOPraHUYECKUX BelIeCTB

9JIECMCHTAa

Bapuant 2: Beruucnure conepikanue Kuciaopoja B nepmanranare kanust (KMnOa)
Bapuant 3: Beraucnure conepikanue cepbl B Mmunepaie mupure (FeSz)

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

[IpakTudeckue 3amaHvs MO KiacCU(PUKAINUUA, HOMEHKIATYpE M XUMUYECKUM

dbopmysaM HEOPraHUYECKUX BEIICCTB Pa3IMIHBIX KJIACCOB.

1. Brmmcars OTACJIBbHO OKCHAbI, OCHOBaHUNA, KNCJIOTbBI U COJIN. Z[&TB Ha3BaHU:I.

A b B I I E X 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
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3| H,SO4 | CO, Ca(OH); | BeO LiOH | CrO Mn,O3 | SO3 SiO;

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,0s |Hg(NOs|CaO |Ba(O |AgSOs | 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 OKCUAOB, MOJMKUCATH XapaKTep OKCHJA U
COCTaBUTH (POPMYJY COOTBETCTBYIOIIETO THAPOKCHIA :
1) a3oTa co creneHbro okucnenus +1, +2, +3, +5

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

3) Maprasua co CTeneHblo oKucieHus +2, +3, +4, +7
4. Beimucath OTJeIbHO O€3pa3InuHble, OCHOBHBIC, KUCIOTHBIE U aM(OTEepHbBIC

OKCHJIBI:
A b B I Jil| E XK 3 4!
1 [ Na,O | CaO CO, SO3 MgO N .03 | BaO CcO 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 -03 | CO NO AL,O3 BaO
7| FeO |SO; Fe,Os; | HQO Ca0 |BaO |AgO |SOs3 PbO
5. Bpinmucarbh HEpaCTBOpUMBIE OCHOBaHUA W 1MIEN0uUU. J[aTh HA3BaHMS.
A b B I Jil| E X 3 1
1 [NazS |NaOH |CO; |SOs |Mg(OH | HNO; |Ba(OH) [CO | Cu(OH)
04 )2 2 2
2 |CsOH | Cu(O |[HsPO4|NaOH | N2O; Cr(O | MnO KOH | H,Si03
H). H).
3 |H,S0; [CO; |Ca(O |BeO |LiOH |CrO |Sr(OH) | SOs | Sr(OH)
H)2 2 2
4 [AlLO3 |Ba(O |MgC |[Cu(OH)|ZnO Cr03 | 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.SiOs |AI(NOs |CO  |NaOH |AL; |BaO
4 )3 Os
7 | Cu(O | KyCO;3 | Fe;03 | HOQ(NO | Ca(OH) [ Ba(O | Ag2SO4 | Ba(O | KOH
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H),

3)2

2 H), H),

L4 HpaKTquCKHG 3aJlaHrud  Ha OIPCACICHUC XUMHUYECKOM aKTUBHOCTH

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

PELIETKH.

1. Pacnpenenuth aHHBIC BEIIECTBA B TAOJIHUIlY COTVIACHO UX TUITY XUMUYECKOM

CBSI3U.
HNonnasa KoBanentHas KoBanentHasa Mertamunueckas
CBS3b noJIsIpHast HETOJIApHast

MgC|2, Hz, COZ, Na|2, HF, Al, ZnO, Fe, Brz, CagNz, Oz, 803, HBI', A|283,

CuSn(crutaB)

2. IlpousBenure COOTBETCTBHE:

Bune! cBs3u BemiectBa
1.KoBajnieHTHasi HEMOsIpHAS A) Xyopui Kaablus
2.KoBajieHTHas nojsipHas b) ®rtop
3.Monnas B) lunk
4 Metannuueckas I') AmMuaxk
5.Bogopoanas J)AueruneH

E) Oxcup Gapus

e 3ajaHus Ha COCTABJICHUE YPaBHEHUU XMMUYECKUX PEAKLUHI C y4yacTHUEM

IMPOCTHIX U CIOKHBIX HCOPIraHMYCCKUX BCIICCTB: OKCUJIOB MCTAJZIOB, HCMCTAJIJIOB U

aM(OTEPHBIX DJIEMEHTOB; HEOPTaHWYECKUX KHUCJIOT, OCHOBaHMN M amMQpOTEPHBIX

TUAPOKCUIOB, HEOPTAHUYECKUX COJICH, XapaKTepU3YIOIHNX UX CBOMCTBA U CIIOCOOBI

IIOJIYUCHUA.

3aKOHYUTE ypaBHEHUS PEAKIUN:
Na,O + HzS(I/I36) —

BaO + SiO; (t)—
Fe, 03 + C (t)—
FeO + Oz (t)—
KOH(tB) + Zn(OH)

2 (H)—

NaOH(xoum) + Fe(OH); —

NaOH + Al,O3; +3H
KOH + NaHCO3; —
Al + KOH +H,0 —

20 —

MgO(u36) + HCl —
K20 + ZnO (t)—
Ca0 + 2H, (t)—
NH;,OH + P,O5 —
KOH + AI(OH); —
NaOH(tB) + AlLO3 (t)—
Ba(OH), + Ba(HCO3), —
NaOH + NH;HS —
Zn + NaOH(t8) (t)—
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Cl, + Ca(OH),; — H,SO4 + Mg(OH),; —

HCl + CuO — HCI + Be(OH); —
HsPO4 + Zn(OH), — HCI + AI(OH); —
H,SO4 + ZnO — HCI + AgNO3; —
H.COs (1) — H,SO3 (t)—
H,Si103 (t) — H4P>0- (t)—>
HNO;s (t) — 3 HNO; (H)—

Pasgen 7. CTpoeHHe M CBOMCTBA OPraHNYeCKHUX BeleCTB
o 3ajmaHusl Ha COCTABJIEHUE HA3BAHMM OPraHUYECKUX COEAMHEHUN 10
TPUBUAJIBHOW WJIM MEKIYHAPOIHONW CUCTEMATUYECKON HOMEHKIIATYpE;

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

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

2. IlpuBeneHHOMY HUWXE YIJIEBOJOPOAY JdaiiTeé Ha3BaHUE I10 HOMEHKJIATYpE
[UPAC, ykaxuTe CKOJIbKO MEPBUYHBIX, BTOPUYHBIX, TPETUYHBIX M YETBEPTUUHBIX
aTOMOB  yIJEpoJa COAEPKUTCSI B ajkaHe. M3o0MepoM Kakoro yrieBomopoia
HOPMAJIBHOT'O CTPOEHUSI SIBIISIETCSA naHilﬁbIﬁ yraeBogopoa? Hamummre ero gpopmyiy.

a
} CHy-CH; CH,-CH;
HiC—CH, CH H,C~CH-C~CH,
CH,-CH-CH, HiC—CH, ™ CH, CH,
CHs

3. Harmummure ctpykTypHbIe HOPMYITBI COSTUHEHUH TI0 NX HA3BAHUSIM:
a) 2,5-TMMEeTHITeKCeH-3;
0) 2-MOHOMETHII-3,5-TUTTPOTTIITHOHAH;

B) 2,5 - TuMeTHII - 3-HUTPOTECKCaH;
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r) 2,3-1uxjaoprekcaHoBas KUCJoTa;
1) 2 - aMUHOOYTaH.

4. Hanumwute CTpyKTypHble (OpPMYJbl BCEX COEJMHEHHMM COCTaBa: HA30BUTE
MOJIYYEHHBIE COCTMHEHUSI.

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

3aaHusl Ha COCTABJICHUE TOJHBIX U COKPAIEHHBIX CTPYKTYPHBIX (opmMyn
OpraHUYECKUX BEIIECTB OTACIbHBIX KJIACCOB.
5. HanummuTe mosiHbIe U COKPAIIEHHBIE CTPYKTYpHBIE (POPMYIIBI .
2,2,3,4-TeTpamMeTUIITIEHTaH 2,3,6-TpUMeTHII-3-3TUIITeTITaH
2,5-mumMeTnnrekcel-3; 2-MOHOMETHJI-3,5-TUNIPONTUITHOHAH;

2,5 - TUMETHI - 3-HUTpOoreKkcaH; 2,3-TuXJIOPreKCaHoBask KUCIIOTA;
2 - aMuHOOyTaH. 4 - MeTWITNIUHTEH-3  2,2-TUMETUIOYTHUH -3

6. CoctaBbTe CTPYKTYypHBIE (POPMYIBI TpPEeX AaJKHMHOB, KOTOPHIE H30MEPHBI 2
MeTuinOyTaaueny-1,3.Jlaiite um Ha3BaHMUS.

o 3ajjaun Ha OMpeaeseHrue NpocTelInet (GopMyabl OpPraHUYECKON
MOJIEKYJIbI, UCXO/ISl U3 DJIEMEHTHOTO cocTaBa (B %).

1. KaxoBa dopmyia coenmuHenus, B KOTOPOM MaccoBas 10Jis KaJius paBHA
0.565, yrnepona — 0.087, kucinopona — 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 monekymnsipHyro GOopMyiTy COSAMHEHHS a30Ta C BOJOPOIAOM, €CITU
MaccoBasi J0Jisl BOJOpoa B HeM paBHaA 12.5%, a oTHOCUTENbHAS TUIOTHOCTD MApOB
ATOTrO BellleCTBa MO BOJAOPOAY paBHa 16.

4. Tlpu cropanuu 3,636t BemecTBa 00pa3yeTcs 8 T yriekucioro raza u 4,3632
r 1 BoAbl. Macca 1 mosb janHOTO BemecTBa paBHa 60r. Y CTaHOBUTH
MOJIEKYJISIPHYIO (hOPMYITy TaHHOTO BEIECTBA.

4.2.3 TIpakTHKO-OPUMEHTUPOBAHHBIE 32 IaHUS
[TpakTUKO-OpUEHTUPOBAHHBIC PACUECTHBIC 3a/[aHWS Ha JHUCIIEPCHBIC CHCTEMBI,
WCITIOJIb3yeMbIe B OBITOBOM M TIPOM3BOICTBEHHOU JIEATEILHOCTH YEIOBEKa

1.Boaa
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HasBanue tembl Tema 3.1 «IlonsATHE O pacTBOpax»

Pe3ynpraT oOyuenust |Paznuyarh HICTHHHBIE PACTBOPHI

OO1mue KOMIICTSHITUN OK 01, OK 02 TIK 3.2

B kpyxeBo OyATO 01€ThI

JlepeBbs, KyCThl, IPOBOJA.

KaxxeTcs cka3koro 3To,

A B CYIIHOCTH — TOJIBKO. ..

3ananue:

1. KTo 1 xorjia BriepBble OCYIIECTBUI CUHTE3 BObI?

2. Kaxoil Bo3ayx TsiKelee - CyXOi WM BIaXHbIN?

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

4. HazoBuTe BOCeMb HAMMEHOBAHUMN COCTOSIHUSI BOJIbI, IPUHITHIX B METECOPOJIOTHH

— CKOJIBKO MOJIEKYJ BOJIbI B OKeaHe?

. UTO Tako€ CHE)KUHKH?

. Pacnagarotcest mu B BoJie Ha MOHBI €€ COOCTBEHHBIE MOJIEKYJIbI?

. Moxer i1 Bozia ropers?

. MoeT 11 BoJia Teub BBEPX?

. [lepeuncnure xuMnyeckue u pU3NIECKHE CBONCTBA BOIBI.

10.  Ponb BOJBI B ®KHU3HU YEIOBEKA.

© 0 N O O1

1. T'unoxsopura Kajaus

HasBanue Temsl Tema 3.1 «IlonsiTue o pactBopax»

PesynpraT oOyuenust |Paznuyarh HICTUHHBIE PACTBOPHI

OO1mMe KOMIIETEHITUN OK 01, OK 02 TIK 3.2

IIpu ctupke rpsasubix Bemed Onbpra CepreeBHa MOJIb3yEeTCS XJIOPCOAEPKAIIUM
0TOETMBATEIIEM.
3aganue:
1. Yro mpu 3TOM OpOUCXOAUT?
2. Kakoe BemecTBoO MpOSIBISIET OTOSTMBAIONNE CBOMCTBA?
3. Hamumure peakuuio pas3ioKeHWs TUIOXJIOPHUTA Kajdusl Ha BO3AYXE IMPHU
JIEVUCTBUU YTJIEKUCIIOTO rasa.
4. HamumuTte peakmnuio MOJyYeHUs TUIIOXJIOPUTA Kallus W3 XJIopa M THAPOKCHIA
HATPHSL.
2. P:xxaBunHa
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HasBanue tembl Tema 3.1 «IlonsATHE O pacTBOpax»

Pe3ynpraT oOyuenust |Paznuyarh HICTHHHBIE PACTBOPHI

OO1mue KOMIICTSHITUN OK 01, OK 02 TIK 3.2

Banepuii SIkoBneBuY xKUBET B KBAPTUPE, TJI€ OUEHb CTApbie TPYOHI.
3anaHue:
1. U3 4ero cocTouT oM p:KaBUUHbI?
2. K kakomy Kjlaccy COeIMHEHUI OTHOCUTCS pyKaBuMHA?
3. HamumuTte peakiuio pacTBOPEHUS pKABUUHBI.
4. TlpensioxkuTe METOJbI OYUCTKU TPYO OT prKaBUMHBI.
3. IloBapeHHasi cob

HasBanue TeMBbI Tema 4.2. «OU3NKO-XUMHUYECKHE CBOMCTBA

HCOPTAHUYCCKUX BCUICCTB»

Pe?:ynBTaT O6y‘leHI/ISI 'Y cTaHaB/IMBaTh 3aBUCUMOCTD @HSHKO-XHMH‘ICCKHX
CBOMCTB HCOPTaHNUYCCKHUX BCUICCTB OT CTPOCHUA
ATOMOB U MOJICKYIJI, d@ TAK)XKC THIIA
KpI/ICTaJIJIPIqGCKOﬁ PCUICTKH

OO01me KOMIIETEHIIAN OK 01, OK 02 TIK 3.2

U3BecTHO, 4TO B MHpe q00bIBacTcss mnpuMepHO 100 MHILUIMOHOB TOHH
OBapeHHOil coaM B rox. Ha mumeBbie HyKIbl PacXOZyeTcs OKOIO OJHOM
YeTBEPTOM YacTU 3TOro Koauuectsa. Kyza xe umer ocranbHas colib?

[ToBapeHHas COJb COBEPUIEHHO HEOOXOAMMA IIPH IPOM3BOACTBE MSCHBIX W
PBHIOHBIX  KOHCEPBOB, OHA MCHOJB3YETCS B  METAUIYPrUUECKOM  OTpaciiu
IPOMBIIIIEHHOCTH, IPU 00pabOTKE MEXOB M Pa3iM4HBIX KOX, B IIPOLECCE
HpI/IFOTOBHeHI/IH MblJIa, nacT JJIA HOHyI‘IeHI/Iﬂ KaHBHI/IHI/IPOBaHHOﬁ COJpbI,
HpI/IMeHHeTCﬂ B MCIHUIINHCE. OCHOBHOﬁ HOTpe6I/ITeJII> COJIN - XUMHNUYCCKasid OTpaCJIb
IPOMBIIUIEHHOCTH. B 3TOM 00JacTH HCIONB3YyeTCs HE TOJBKO CaMa COJib, HO H
3JIEMEHTBI, COCTABIISIONINE ee. B Ipolecce 3IEKTpolM3a ee pacTBOpa MONYdYaIoT
XJIOp, BOJOPOI M €AKHil HaTp. M3 pacTBOpa €IKOr0 HATpa MOIYYAIOT 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

«
HaspaHie TeMbI Tema 4.3 «MnenTudukaius HEOPraHUIECKUX

BCILICCTB»
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P@BYHBTaT O6y‘—ICHI/ISI MccaenoBaTh KAUECTBECHHBIC peakunu

HCOPraHN4YCCKHX BCIICCTB

OO0mre KOMIETEHIINN OK 01, OK 02 IIK 3.2

Ha Genyro canderky npoiauin o1, MOMbITATUCh BEIBECTH €T0 C MTOMOIIBIO
orOenuBatens «llepconby, 3aTem XJopHasi U3BECTh, HO MATHO HE UCUE3IO.
UToOb! y1anuTh MITHO, KAKOE CPEJICTBO HAJIO UCITIOIB30BATHCS ¢ OKUCIUTEIbHBIMU
WA BOCCTAHOBUTEIIBHEIMM CBOMCTBAMM ?
3amaHue:

1. HammmwuTe KauecTBEHHYIO PEaKIUIO Ha ONpe/eeHne oaa’?

2. OnummuTe NpUMEHEHHE o/1a B OBITY.

3. B kakub npoaykrax cojepxxuTcs ion?

5. Kapb6okcurepanus
Tema 4.3 «Mnentudukaius HeOpraHUIECKUX

HasBaHue TeMbl
BEIIIECTB»

Pe3yJ15TaT O6y‘{€HI/ISI HCCH@HOB&TB Ka4CCTBCHHBIC PCAKIINHU

HCOPTAHNYCCKUX BCUICCTB

OO01me KOMIIETEHIIAN OK 01, OK 02 ITIK 3.2

A 3HAKOMO JIM BaM IIOHSTHE ((Kap6OKCI/ITCpaI'[I/ISI»? B TCPAINCBTUYCCKUX LTCIIAX

UCIIOJIb3YIOT ra3000pa3Hoe BemecTBo. [1o 310l mpuunHe Mog00HYI0 METOIUKY
Ha3bIBAIOT «T'a30BBIMH YKOJIAMU». ITa METOJIMKA UCTIOIb3YETCS JUIsl JISUECHUS
CEPIIEYHO-COCYIUCTHIX 3a00I€BaHUMN, TOBBIIICHUS SJTACTUIHOCTH KOXKH.
[ToBeilIeHNE COAEPIKAHUS ITOTO ra3a B KPOBU TOBOPUT O HEKAYECTBEHHOHN (YHKIIUU
kpoBHu. CaMoe YIUBUTEIHLHOE, YTO OHO MCIOJIb3YeTCsl B TBEPIOM BUE B MHUIIEBON
IPOMBIIIEHHOCTH JIJIs1 XpaHEHUS U MEPEBO3KHU MPOAYKTOB: PhIOBI, Msca,
MOPOKEHOTO.

3ananue. Beibepute oauH MpaBUIIbHBIN OTBET:
1. O xkakoMm BemiecTBe UAET peub?

A)yriekucnslii ra3 b) kuciopon B)amMMuak
2. KakumMu XUMHUYECKUMU CBOMCTBaMH 00J1a/1ae€T ATO BEIIECTBO?
A)  KucnorabiMu  B) OCHOBHBIMU B)aM(OTEpHBIMU
3. C ueM MOXKET BCTYIaTh BO B3aMMOJICHCTBHE?
A) ¢ BOJI0O¥, OCHOBHBIMH OKCHJIaMH, IIEJI0YaMH, HEKOTOPBIMHU COJISIMHU
b) ¢ Bos10#, KUCIIOTHBIMU OKCHIAMHU, IIEJI0YaMU, HEKOTOPBIMU COJISIMU
B) ¢ BomOH, KHCIIOTHBIMU OKCHJIAMH, KACIIOTAMH, HEKOTOPBIMH COJISIMHU

4. C noMouipo Kakoro BEUIECTBA €ro MOXKHO OOHAPYKUTh?
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A) ®enondranenna b) OpoMHO# BOJBI B) M3BECTKOBOM BOIBI

5. IlpuBegute QakTbl, KOTOPHIE JOKA3BIBAIOT OTPULATENBHOE BIUSHUE 3TOrO ras3a
Ha YKeJIyI0YHO-KHUIIEUHbII TPAKT YeI0BEKa.

6.
/. Byraguen

Tema 7.2.
CBoiiCcTBa OPraHMYECKUX COCTMHEHUN
MccnenoBath KAYECTBEHHBIE PEAKITUN

HazBaHue TeMbl

Pe3ynbpraT 00yueHus
OpraHUYeCKUX COCAMHEHUHN OTJEIbHBIX KJIACCOB

OO1ue KOMICTCHIIUH OK 01, OK 02 TIK 3.2

B mavame XIX Beka B AHIUIMM CTajJdd MOJHBIMHM IUIAIA U3
BOJIOHETIPOHUIIAEMON TKaHW, Ha3bIBAEMbl€ MAKHMHTOLIAMU. OJTO Ha3BaHUE OHU
MOJIYYMJIM B YECTh AaHTJMHUCKOTO XuUMUKa U wu3ob0perarens Y. MakunTomia,
MPEUIOKUBILIETO MPONUTHIBATh IUIAIEBYKD TKaHb PACTBOPOM HATYPAIBHOIO
kaydyka. OJIHAaKO Ha COJIHIIE TaKHWe IJIalld CTAHOBWIKNCH JIMIKUMHU, 2 B MOPO3HYIO
MOT0/ly — JIOMKUMHU. DTH HEJOCTATKH YCTPAHWI JPYroW BBIIAIOIIUICA aHTJIMYaHUH
Y. I'yasup.

3amaHue

[Touemy mutaimieBasi TKaHb UM€JIa TAKUE HEJOCTATKH.

[Ipennoxure cmocod ycTpaHeHUs UX, TOBTOPHUB OTKphITHE Y. ['ynbupa.
Kaxk Ha3bpIBaeTcs 310 coequHEHUE?

Hanumute cTpykTypHYI0 OpMYITy 3TOTO BEIIECTBA.

I'ne npumeHsieTcst 3TO BEIIECTBO B HACTOSILEE BpeMs?

abrwbdE

8. MonouyHasi KHucJa0Ta

Tema 7.2.

CBoiicTBa OPraHNUYECKUX COCTUHEHUN
OOOCHOBBIBATh ~ 3HAYE€HWE W  TMPUMCHCHHE

HaszBanue teMbl

PesynbpTaT 0OydeHus
OpraHUYECKUX BEIIECTB B OBITOBOM U

OO6mre KOMIETEHIINN OK 01, OK 02 TIK 3.2

HpOMe)KYTO‘-IHBIM IMPpOAYKTOM oOMeHa Y TCIINIOKPOBHBIX KHMBOTHBIX ABJISACTCA
MOJIOYHasI KMCJIOTA. 3arax 3TOM KHMCJIOTHI KpPOBOCOCYHIHMEC HACCKOMBIC YJIaBJIMBAIOT
Ha 3HAYUTCIbHOM PACCTOAHNH.

3amaHue
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1. Tlouemy HacekoMble (KOMaphl) OBICTPO HAXOMSIT CBOIO XKEPTBY?

2. YcraHoBute (HOpMYTy MOJOYHOM KUCIOThI, KOTOpasi IOMOT'aeT HACEKOMBIM
HaxOJIUTh TEIIOKPOBHBIX >KMBOTHBIX, €CJIM MAacCCOBBIE JOJIM JJIEMEHTOB B HEH
cocTaBystoT: yraepona - 40,00%, Bogopona - 6,67%, kucnopoja - 53,33%.

3. CocTaBbTe CTPYKTYpHYIO GOPMYIY MOJIOYHOM KUCIOTHI. HazoBuTe KUCIoOTYy
o HomeHkiarype MIOITAK.

4. Ha ocHOBaHMM CTpPOECHUs MOJIOYHOW KHCJIOTBI CJIEJIaUTe BBIBOJL O €€
XUMHUYECKUX CBOMCTBAX.

5. Hailigute B UWHTEpHETe WM JPYrUX MCTOYHHMKAX HHQOpManuoo o

IMPUMCHCHUN MOJIOYHOM KHUCJIOTHIL.

4.2.3. 3aganus 1a60paTOPHBIX padoT

Ob6opynoBanue jgadopaTopud U padoyux MeCT JIaOOPaATOPHM: MEH3YPKHU,
MUTIETKU-KAMEIBHUIIBI, TEPMOMETPBI, MUKPOCKOII, JYTIbl, IPEIMETHBIC U TTIOKPOBHBIC
CTeKJIa, IUIAHIIEThl JUIS KaleJlbHBIX peakuui, QuibTpoBaibHas Oymara,
POMBIBJIKH, CTEKJISIHHBIE NPOOUPKHU, PE3UHOBBIE NPOOKH, (OHAPUKH, HAOOP
PEaKTUBOB, CTEKJISHHbIC MAJOYKH, IITATUBBI JJIsI MPOOUPOK; MEPHBIE LUIUHAPHI,
BOPOHKH CTEKJISTHHBIE, BOPOHKH JACNHTENbHBbIC ImnuHAprdeckue (50-100 wur),
CTYNKH C TECTUKOM, (aphOopoBbIe YalllKH, TUHIETHI, (QUIBTPH OyMa)kHbIE, BaTa,
MapJiig, YacoBbIe CTEKJA, DJEKTPOIUIUTKH, Ja0OpaTOpHBIE IITATUBBI, CIHUPTOBBIC
TOPEJIKHU, CIHYKH, MPUOOpP 71 MOJy4YeHHUs ra3oB (WM MpoOHpKa ¢ ra300TBOIHOM
TpyOKO#l), JaepxaTenu s TPOOUPOK, CKISHKH JJisi XpaHEHUS PEaKTHBOB,
pazaaTovHsbie JOTKU;, XumMuueckue ctakanbl (50, 100 u 200 mun); mmaTenu; MMHIETHI;
TUTENBHBIC IIHIIIBI, CEKYHAOMEPHI (TaliMephl), MepHBIe Mpooupku (Ha 10-20 mn) u
MepHble KoNOBI (25, 50, 100 m 200 wmu), BoasHas OaHs (MKW TEPMOCTAT),
CTEKJISTHHBIC TMaJOYKH; KOHWYEeCKue Konobl misa tutpoBanus (50 u 100 wmur);
WHJMKATOPHbIE TIOJIOCKM [IJsi ompeneneHus pH M craHmapTHas WHIUMKATOpHAs
1IKaJia; YHUBEpCAIbHbIN UHANKATOP; nuneTku Ha 1, 10, 50 mu (wnu go3arops! Ha 1,
5 u 10 mu), OropeTku AJisi TUTPOBaHUS, MeauUMHCKUE wmmpuibl Ha 100-150 Mo,
nabopaTopHBbIC W/WIU aHATUTUYECKUE BeChl, pH-MeTphl, cymmibHBINA mKad, u Ap.

nabopatopHoe 000Py/I0BAHUE.

Paznen 2. Xumnueckue peakuuu JlabopatopHas padota "Tumnbsl XUuMHUYECKUX
peakuuii’.

HaszBanue TeMbl Tema 2.2.
DJIEKTPOJUTUYECKAS TUCCOMAIINAS U HOHHBIN
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oOMeH

Pe3ynpTaT 00yueHus

HccnenoBanue TUIIOB (IO COCTAaBY M KOJIUYECTBY
HCXOJIHBIX U 00Pa3yIONIUXCs BEIECTB) U
IIPU3HAKOB XUMHUYECKUX peakuui. [Iposenenue
peakuuii HOHHOTO 0OOMEHa, ONPEIETICHUE CPEIbI

BOJHBIX PACTBOPOB

OO01Me KOMITETEHIINHA

OK 01 OK4

Bornpocs nis fonycka k 1abopaTopHoi padoTe

a) chopMynupyHTe 1Ieb MIIAHUPYEMOT0 YKCIIEPUMEHTA

1. IIpu KaKUX yCIOBHUSAX BO3MOXHBI HCOOPATUMBIC pEaKIIiu ?
2. Bosmosxna iu peaknus: HCl + KOH = H,O + KCI

3. 3anumnuTe TAMNLI XUMHYECKUX peaKHI/Iﬁ 110 UMCIOIIIMUMCA KJIaCCI/I(bI/IKaI_II/IHM.

4. Nonumute peakiuio: ZNCl, + NaOH =? + ? . Tlouemy Bo3MOKHA 3Ta

HeoOpaTumasi peakius?

5.3anuiurre HeOOpaTUMYIO PEAKIIHI0, KOTOPasi MPOTEKAET C BhINIAJEHUEM

ocajka.
[IpoBeneHne onbITOB

O6opyioBaHue 1 nocyjaa

PCAKTHUBBI

CrexyisHHBIE TPOOUPKU

pactBop ruapokcuaa Harpus (NaOH),

PactBop comsnoit kuciaorsl (HCI)

PactBop cynbstara meau (1) (CuSO,)

PactBop kapoonaTa Hatpust (NaCOs)

PactBop cynawstara maruus (MgSQO,)

PactBop xmopuza xenesa (I11) (FeCls)

AJTOPUTM MPOBEACHUS onbITa |

Bonpocsl u 3ananus

OmnpiT 1. Peakuuu, uayuiue ¢
o0pa3oBaHUEM 0CaJIKAa.

[TpoGeMHBIH OIIBIT.

Haneiite B Tpu npoOupku no 2 mi
pactBopa (I17),
cynb(ara marHus, cymnbata Meau u

XJIOpUia  Kejesa

npubaBbTE B KAKAYIO IO TAKOMY Ke
KOJINYECTBY LIEIIOYH.

Uro BbI HabmoaeTe?

Kaxoii 11BeT uMeroT 00pa3oBaBIIHeCs
ocaaku?

CocraBbTe ypaBHEHUS
COOTBETCTBYIOIIUX XUMHUUYECKUX
peaxKumii.

CpaBHHUTE IIBET OCAJKOB

Ocanku coxpaHalTe 10 CIAEAYIOLIETrO
OnbITa
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AJNTOpPUTM NPOBEIECHUS ONBITA 2

Bonpocs! 1 3aganus

OnbiT 2. Peakuuu, uaymue ¢
o0pa3oBaHHeM C1a00r0 JICKTPOJIHUTA

K nonydeHHsiM B mnpenblaynieMm
ONBITE OCaAKaM THAPOKCHUJIOB KEJe3a,
MarHusi U MEAu TMPUIICUTE PacTBOpP
COJISIHOM KHCJOTBI JIO IOJHOTO HX

pacTBOpEHUSI.

CocTaBbTe MOJICKYJSIPHBIC W HOHHBIC

YpaBHEHHS COOTBETCTBYIOIINUX PEAKITUH.
OO0BgacHUTE HAOIIOIaEMBIE U3MEHEHUS B
npoOupKax.

AJTOpPUTM NPOBEIECHUS ONBITA 3

BOHpOCBI H 3aaHusA

OnbiTr 3. Peaknum, wuaymme c¢
o0pa3oBaHueM rasa.
K pactBopy kapOonata Hatpus | OObsCHUTE BbICIICHHE ra3a.

[IPWIEUTE OCTOPOKHO PAaCTBOP COJISTHOM
KHUCJIOTBI.

OOpature BHMMaHHE Ha BbIJCIICHUE
rasa.

CocraBbTe MOJICKYJIAPHBIC 1 HOHHBIC
YpaBHCHHUA COOTBCTCTBYIOIIHUX pCaKHHﬁ.

O6paboTka pe3yJIbTaTOB:

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

XUMHYCCKUX peaKuHﬁ.

2. CdopmynupoBath € 00UTHH BRIBOJ 00 OOMEHHBIX PEaKIMAX, HAYIIUX 10 KOHIIA

Pasnen 3. PactBopsl JIaGopaTopHas padota "[Ipurorosinenue pacTtBopos".

HaszBanue teMrl

Tema 2.2. DnexkTponuTrueckas
JTUCCOIIMAIIS M HOHHBIN OOMEH

PesynpraT oOyueHus

HccnenoBath GU3NKOXUMUYECKUE
CBOMCTBA HCTUHHBIX PACTBOPOB

OO01me KOMIETEHIIU

OK 01 OK21IK 3.2

Bompock! s qomycka k 1abopatopHoii pabote

1. Hate ompenenenne koHIeHTpanuu. CrnocoObl BBIPAXEHUS KOHIICHTPAIUU
pacTBOPOB.

2. Uto Takoe conbBaThl M ruapaThl? Ha kakom »3Tame pacTBOpPEHUS OHU
obpazyrorcs?

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

4, Kakyro maccy cynbdara kanust 1 BOAbl HalO B3ATh A npurotoBieHus 300

rpammoB 20% pactBopa?
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S5. Cxonpko rpammoB Boabl coxaepxkurcsi B 200 r 40%-nHoro pactBopa

ITIOBAPEHHOM COMIH?
[IpoBenenue OnbITOB:

O6opyaoBaHue U Mocyaa

PEaKTUBBI

Crakan 600mi

pacTBOp XJIOpHIa HATPUS

CrekngHHasg MajIovKa

PactBop kapbonaTa HaTpusi

Bechl Texanueckue

PacTtBOp xsopuna xanus

Hunuaap 250 mn

PactBop runpokapOoHaTa HaTpUs

apeoMeTp

PactBop cynbhara maraus

PactBop xs10opuna 6apus

AJNTOpUTM MPOBEAECHUS onbITa |

BOHpOCBI H 3aaHusA

OmnpbiT 1.1IpuroroButs 500 2 4%
PacTBOpa XJI0PHIA KaJHs

[TpoGieMHBIH OTIBIT.
Paccunralite Maccy HaBECKH U BOJBI
B3BechTe HaBeCKy.
PacTBOpuTE HaBECKY B BOJIE.
ITpoBepnTe KOHIIEHTPAIINIO
IMPUTOTOBJIEHHOTO pPAacTBOpa, H3MEPUB
IJIOTHOCTH C MOMOIIIBIO apeoMeTpa

[IpurotoBeTE PacTBOP

[IpoBephTE MIIOTHOCTH pacTBOpa
PaccuuTaiiTe abCOMOTHYIO OIIMOKY
PaccuuraiiTe OTHOCUTEIBHYIO OMIMOKY

O6paboTka pe3yJIbTaTOB:

3. [Ipoananu3upoBaTh MOIyYEeHHUE COOTBETCTBYIOIIUX PE3yIbTaTOB

4, PaccumnTaiiTe abCOIOTHYIO 1 OTHOCHUTEIBbHYIO OIIUOKH

5. ChopmynupyiiTe BBIBO/I.

Pasjnen 4. CTpoeHne U CBOiicTBA HEOPraHUYeCKHUX BemecTB. JlaboparopHas

pabota «CBoMCTBa METAJLIOBY.

HaszBanue TeMel

Tema 4.2. «PUZUKO-XUMHUYECKHE
CBOMCTBAa HEOPTaHUYECKUX BEIIICCTB)

PesynbTaT 00y4yeHus

YcraHaBnuBaTh 3aBUCUMOCTh (DU3UKO-
XUMHYECKHX CBOMCTB HEOPraHUUECKHUX
BEILIECTB OT CTPOCHHS aTOMOB U
MOJIEKYJI, a TAK)KE THUIA
KPHUCTAJUIMYECKOUN PEIIETKH

OO0111e KOMITETEHIINHU

OK 01 OK4 IIK 3.2

Bormpocs nis fonycka K iabopaTopHoi paboTe

1. JlaTte ompenelieHre MeTaIaM.
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CniocoObl TOJTy4YE€HUS METAIIIOB.

© N UA®WN

HpOBeIIeHI/Ie OIIbITOB

HazoBure pusnyeckue cBONCTBa METAJIIOB.

Kakue Metamibl B3aMMOAEHCTBYIOT C KUCIOTAMU ?
Kakue Metamibl B3aMMOAEHCTBYIOT C BOAOM?

Kak B3auMOI€iCTBYIOT METAIIIBI C PACTBOPAMHU COJIEH.

Yro Takoe koppo3us MetaiioB? Kakue ObIBatOT TUIIBI KOPPO3HUH.
Crioco0bl 3a1UTHl METAJIIIOB OT KOPPO3UHU.

O6opyioBaHue U nocyaa

PEaKTUBBI

CrexyisHHBIE TPOOUPKHU

HATPUN METAJUTUYECKUN

CIIMPTOBKA

MAar"aum

ACPIKATCIIb

MCIb

OKCHJI CBUHIIA

oxcu xeneza(ll)

OKCHJI MEIU

KHCJIOTA CCPHAA

Kucnora consias

AJNTOpUTM MPOBEAECHUS onbITa |

BOHpOCBI " 3aJaHUA

OmngIT 1. OTHOIIIEHHE METAJJIOB K BOJIE.

[TpoGieMHBI OTIBIT.
B mumpokuii crakaH HajeWte BOJbBI U
MOJIOXKUTE KyCOUEK HATPUS WU KaJIus.
JlobaBpTE B

dbeHondranenHa.

pactBop 3  Kamenu

Uro BbI Habmo1aete?

Kaxk Bener ce6st Hatpwmii? Kakoii ras
BhIAEIACTCSI?

OTMeThTE IIBET pacTBOpaA MOCIE
nobasieHus GpenondranenHa.
CocTraBbTe ypaBHEHUE PEAKIUU.

B dersipe mpoOupku TOJIOXHTE
0 KYCOYKY MAarHus, aJiOMUHUS,
xKeneza U MeId W IPUIeTe HEMHOTO
BO/IBI.
Harpelite pacTBOpbI Ha CIUPTOBKE.

OO0BsaAcHUTE HAOIIOZAEMBIE H3MEHECHUS
B IIPOOHUPKAX.

CocraBbTe MOJICKYISPHBIC W HOHHBIC
YpaBHEHHUS COOTBETCTBYIOIINX PEAKITUH.

AJTOPUTM MPOBEAEHHUS ONbITA 2

Bonpocs! u 3amanus

OneiT 2. OTHOLIEHHE METAJLIOB K
KHCJIOTAM.
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[lonoxure B mnpobupku  Metaiuisl | Uto Bbl HaOmogaere?
MarHus, ajJlfOMUHUSA, kKeneza u Meau u | OTMeTbTe  HM3MEHEHHME  IBeTa B
OpwiIedTe K HUM pacTBOP COJSIHOM | MpOOUpKax.
KHUCJIOTBI CocraBbTe YpaBHEHUS
COOTBETCTBYIOIIUX PEAKIUH.
ANTOpUTM MPOBEAECHUS ONbITa 3 Bonpocsl u 3ananus
Oneitr 3. OTHOLICEHHE OKCHAOB
METAJUIOB K KHCJIO0TaM.
B tpu npobupku naneiite mo 1 muia | Yto Bbl HaGmonaere?
pacTBOpa CEpHOM KHUCJIOTHI U J00aBbTE OTmerbTe M3MCHCHNC aBCTa B
npoOupKax.

Ha KOHYHMKC IIIAaTCJIA OKCHABI XKCJIC3a

(1),

npoOUpPOK B30OJITANTE.

Menu, cBuHLa. Coxaepxxumoe

CocraBbTE ypaBHEHUS
COOTBETCTBYIOIIUX PEAKIUN.

O6paboTka pe3yJIbTaTOB:

O © 00~

[Ipoananu3upoBaTh MOJIYYEHHBIE PE3YJIHTATHI.

CdopmynupoBaTh BbIBOJ 0 00 OTHOLIEHUU METAJNIOB K BOJIE.
CdopmynupoBaTh BbIBOJ 00 OTHOIIEHUH KUCIOT K METaJUIaM.
CdopmynupoBaTh BEIBOJ 00 OTHOIIEHUH OKCHJIOB METAJNIOB K KUCJIOTaM.

. ChopmynupoBath 001U BRIBOJ 00 OOMEHHBIX PEaKIMAX, HAYIIUX 0 KOHIIA

Pasjnen 4. CTpoeHne U CBOiicTBA HeOPraHUYecKUX BemecTB. JlabopaTopHas
pabora «XapakTep TUCCOIMAINH PA3IUYHBIX THAPOKCUIOBY.

HaszBanue teMrl

Tema 4.2. «OPUZUKO-XUMHUYECKUE
CBOMCTBA HEOPTraHUYECKUX BEIIECTBY

PesynpTaT 00ydueHus

VYcranaBnuBaTh 3aBUCUMOCTh (DU3HKO-
XUMUYECKUX CBOICTB HEOPTaHUYECKHUX
BEILIECTB OT CTPOCHHS aTOMOB U
MOJIEKYJI, a TAK)KE THUIIA
KPUCTAJUIMYECKOU PEIIETKU

OO01me KOMIETEHIINU

OK 01 OK41IK 3.2

Bompock! ans qomycka k 1abopatopHoit pabore

W3 nannbix BemectB BeiOepuTe KucaoThl: NaCl; Cu(OH) 2; HNOs; Na;SO4; H2CO:s.
2. 3akoHuMTe NpennoxeHue: Kuciorsl 3To 3J1€KTPOIUTHI, ...
3. 3akonunte peaknuto: NaS + HNO3z =7 + ?

4. Harmumute ypaBaeHus auccormanuu kucioT: HaCOs; HaS.

5.Kakune nHAMKaTOpHhI YKa3bIBalOT Ha KUCIYIO Cpeay pacTBopa?
6. OcymectBuTte npepameHue: SO; — SO3 — HaSO4 — NaxSO4

7 .Kakne 0OCHOBaHHS OTHOCSTCSI K pACTBOPUMBIM OCHOBAHUSIM?
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8. 13 mannbix BemiectB BeioepuTe ocHoBanus: NaCl; Cu(OH),; HNOs; NaOH,;

H2CO:s.

9.Hammumute hopMyssl CIEAYIOMMUX OCHOBAHHN: TUAPOKCH]T KIS, THIPOKCHU]T
Mmaruaus, ruapokcus xenesa (1), ruapokenn sxenesa (I1).
10. Hanmummure ypaBaenus qucconuaiuu ocHoBanuii: Fe(OH)s; Cu(OH);

11. Kakue nHAMKATOPHI YKA3bIBAIOT HA MIETOYHYIO CPElY PACTBOpA OCHOBAHUM?

IIpoBeneHue ONbITOB

O6opyioBaHue 1 nocyaa

PEaKTUBBI

CrexisHHBIE TPOOUPKHU

pactBop constHo# Kuciaotel (HCI)

CIIMPTOBKA pacTBOp YKCYCHOW KHUCIIOTHI
(CH3COOH),
JepxKaTelb pactBop xiopuna uaka (ZnCly)

pactBop cyibhara maraus (MgSO,),

pactBop ruapokcuaa Harpus (NaOH),

pactBop dheHondTanenHa

pacTBOp JaKMyca

PaCTBOP MCTUJIOBOI'O OPAHIKCBOI'O

AJNTOpUTM MPOBEAECHUS onbITa |

BOHpOCBI " 3aJaHUA

OnbiT 1. CpaBHeHHE XMMHYECKOI
AKTUBHOCTH KHMCJIOT

[TpoGeMHBIH OTBIT

HajeluTe B TPOOMpPKHM TO 2 M

pPacTBOPOB KHUCIJIOT U A00aBbTE€ KYyCOUKHU
IIUHKA

Yro BbI HaOIIOMaETE?

Kaxkoii ras BreigensieTcs

CpaBHUTE UHTEHCUBHOCTH BbIJICJICHUS
rasa
Hanumure MOJIEKYJISipHbBIE W HWOHHBIC

YPaBHEHUS pPEaKLIUH.

AJTOPUTM NMPOBEICHUS ONBITA 2

Bomnpocs! v 3am1anus

OmnpbIT 2. Xapakrep
3JIEKTPOJIUTHYECKOH TNCCONMANNH
THIPOKCH/IOB

[TpoGeMHBIH OIBIT

B nBe mnpobupku BHecute 10 10
Karejab pacTBOPOB: B miepByro — ZNCly,
Bo BTOpylo — MQSOs m B KaxmIyro
npoOupky nobaBbTe Mo 3 Kamiu (10
oOpa3oBaHHs  OCAJKOB)  pacTBoOpa
menounn NaOH. Ocanku paznenute Ha

Yro Bl HabOmMIO12eTE?

OnpenenuTe XUMHYECKUH  XapakTep
00pa30BaBIINXCS TUIPOKCUIOB.

B kakux ciydasix pacTBOpUIICS 0CAI0K?
OCHOBHBIMU VTN aMm(pOTEepHBIMU
CBOMCTBaMU 00JIaIaI0T TUAPOKCHUIBI
CocraBbTe CXEMY BO3MOXHBIX
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JIB€ 4acCTH, K OJHON A00aBbTE pacTBOP | ypAaBHEHUM peaKkIluii,

kuciaorel HCI, x npyroit wactu — | IlpuBemuTe ypaBHEHUS IUCCOLMAIIAU

pactBop mienoun NaOH (M30bITOK, 10 | TUAPOKCHUIOB.
pacTBOpPEHUS OCaJIKa).

ANTOpUTM MPOBEAECHUS ONbITa 3 Bompocsl u 3ananus
OneiTr 3. Kuc/10THO-0CHOBHBIE
HHAUKATOPBI

10. B Tpu nmpoOupku Haneire 10 - 15 | Uto BbI Habmonaere?

Karenb JAUCTHUTMPOBaHHON Boabl U | OTMEThTEe M3MEHEHHE OKPACKH
no0aBbTe B TMEpPBYIO | Karuio J1akmyca, | MHARKAaTOPOB B BOJC

BO BTOpYyIO — | Kammto deHondranenna, | OTMETbTe H3MEHEHNE OKPACKH
B TPETHIO — | Karumro METHIIOpaHXKa. WH/IMKATOPOB B KUCJIOTE

11. B tpu npoOupku n106aBsTe 10 8§ - | OTMEThTE U3MEHEHUE OKPACKHU
10 xanens consiHoW kucinotel HCl u | uHAMKATOPOB B 1IEI04YH
BHecuTe Mo 1 karuie pacTBopa JaKMmyca,
METUJIOpaHka, peHondTaaeuHa.

3. B unctele Tpu npoOUpKU HaneTe 1mno
8 - 10 xamenp menoun NaOH. B
IEepBYIO0 BHECUTE | Karuio JIakMmyca, BO
BTOpPYI0 — | Kamio MeTWIopaHka, B
TpeThio — 1 Karmo ¢eHondraacnHa

O6paboTka pe3yJIbTaTOB:

1. IIpoaHanmu3upOBaTh MOJYICHHBIC PE3yJbTATHI.

2. ChopmynupoBaTh BBIBOJ O XUMHUYECKON aKTHBHOCTH KUCIIOT

3. ChopmynrpoBaTh BBIBOJ] O XapaKTepe MOTYICHHBIX THAPOKCHUJIOB.

Pasjnen 4. CTpoeHne U CBOiicTBA HEOPraHUYeCKHUX BemecTB. JlaboparopHas
pabora: "Unenatudukanns HEOPraHMIECKUX BEmecTB"

Ha3Banwne TeMbl Tema 4.3. «nenTudukamnms
HEOPraHUYECKHUX BEIIECTBY

PesynpTaT 00OydueHuUs HccnenoBaTh Ka4€CTBEHHBIE PEAKIINHT
HEOPraHWYECKHUX BEIIECTB

OO6nre KOMIETEHIINN OK 01 OK41IK 3.2

Bompock! amst nomycka k 1abopatopHoi pabore

1.Kakue peakiiuy Ha3bIBalOTCS KA4€CTBEHHBIMU?

2. JlaiiTe onpeiesiecHre aHHOHAM.

3. 3akonunte peakiuio: NaS + HNO3z =? + ?

4. HanumuTe KaueCTBEHHYIO PEaKIUI0 HAa KapOOHAT-UOHBI.
5.Kak M0XHO 0OHAPYKUTH XJIOPUI-UOHbI?
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IIpoBeneHue OnbITOB

O6opyaoBaHue u nocyaa

PEaKTUBBI

CrexiisHHBIE TPOOUPKHU

pactBop cosistHo# kuciotel (HCI)

CIIUPTOBKA

pacTBOp KapOoHaTa HATPUS

JepIKATENb

pacTBOp xJopuaa 6apus

pacTBOp CWJIMKATa HATpUs,

pPacTBOP XJIOpHUAA JIUTHS

pacTBOp XJIOpHJIA HATPHUS

pPacTBOp XJIOpHUAA KaJIus

pacTBop xsopuaa O6apus

pPacTBOp XJIOpUAA KaJbIHUs

pPacTBOp XJIOpUAA CTPOHIIMS

AJNTOPUTM MPOBEAECHUS onbITa |

BOHpOCBI U 3aJaHuA

OnpiT 1. O0Hapy:xeHHne KapOOHATOB U
THAPOKAp0OOHATOB.

[TpoGneMHBI OTIBIT

Buecute B mpoOupky S5  kamenb
pacTBopa  kapOoHaTa  HaTpusi U
no0apisiiiTe MO  KaliiM  PacTBOP

xJjiopuaa 6apus 10 oOpa3oBaHUs OcaaKa.
K mnonydenHomy ocanky ao0aBbTe
HECKOJILKO KaIleJIb COJISIHON KHUCIIOTHI.

Yro BbI HaOIIOMaETE?
Kakoii ras Beinensercs?
KakoB BH 1 IIBET OCAJIKOB.
Hanumure MoOJICKYJISIpHbIE W HOHHBIC

YpaBHEHHS peaKIInii.

AJTOPUTM MPOBEACHUS ONbITA 2

Bonpocsl u 3ananus

OmnbIT 2. O0HApy/KeHHe CHIIHKATOB

[TpoGieMHBIH OTBIT

Buecute B mpoOupky 5 Kamenb
pacTBOpa CWJIMKAaTa HaTpus U J00aBbTE
paBHBII 00BEM COJITHOHW KHCIOTHI.
Uepes HECKONBKO MUHYT MEPEBEPHUTE
POOUPKY BBEPX THOM

OO0bgacHUTE HAOIIOHAEMBIE SIBJICHUS
OOwbsicauTe, MoyemMy (Gopmylia KUCIOTHI
H>S103 sBiisiercst ycimoBHOM

CocraBbTe ypaBHEHUS pPEaAKIUM,

AJTOpPUTM NPOBEAEHHUS ONbITa3

Bonpocs! u 3a1anus

OneiT 2. OOHapyxeHHe AHUOHOB
BTOPOM aHAJMTHYECKOH IPYNIBII0

[TpoGeMHBIH OIBIT

Buecute B mpobupky Imin pactBopa
xJiopuga HaTpusi, Opomuaa HaTpus,
voauaa kanusi, ¢ropuaa HaTpus U

Yro BbI HaOIIOHAETE?
Kakoro nBera BBIITaaIn Ocaaku?
CocTaBbTe ypaBHEHUS PEAKLIM.
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nobaBbTEe paBHBI O0BEM HHUTpaTa
cepebpa.
ANTOpUTM MPOBEAECHUS ONbITa 3 Bompocsl u 3ananus

OnbIT 3. OKpawueanue niamenu

B mects  dapdopoBbix  Turaei | Yro Bel HaOmonaeTe?
IOMECTHUTD o nosioBuHe | OTMETHTE LIBET MJIAMEHH.
MUKpPOILTNATENAS COSAUHEHUN  JUTHS, | YKa3aTh MPAKTUUYECKOE 3HAUCHUE
HATpUs, KaJlusd, KaJbLiMsl, CTPOHIIMS, | TOTO ONBITA.

Oapusi. 3anuTh CONM JO MOJOBHHBI
o0beMa THUIJIEH STUJIOBBIM CHHPTOM,
nepeMeniatb € ILEJIbI0  HEKOTOPOTro
pPacTBOPEHHUSI COCIUHEHUN B CIHUPTE U
OJIKEYb.

O6paboTka pe3yJIbTaTOB:

1. TIpoananm3upoBaTh MOJyUYEHHBIC PE3YIHTATHI.

2. CdopMynnpoBaTh BBIBOJ O TIPOBEICHHBIX KAUECTBCHHBIX PEAKIIUIX KATHOHOB. .
3. ChopmynupoBaTh BBIBOJ O TIPOBEACHHBIX KAUECTBEHHBIX PEAKIIMSIX aHUOWOHOB.

Pa3nen 5. KuHeTuyeckue U TepMOAMHAMHUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUA
XUMH4YecKux peakuuii JJaboparopuas padora «/3ydeHue BIUAHUSA pa3TUIHBIX
(aKkTOpPOB HAa CMEIIEHUE XUMHUYECKOTO PAaBHOBECHSI»

Ha3zanue tembl Tema 5. «3yuenue BIIMSTHUS
pasnUYHBIX (PAKTOpPOB HA CMEIICHUE
XUMHUYECKOTO PABHOBECHSI»

Pe3ynpraT 0OyueHus XapakTepu3oBaTh BIUSHUE U3MEHECHUS
KOHIICHTPALIMKU BELIECTB, PEAKLINU
Cpelbl M TeMIEpaTyphl HA CMEILICHUE
XUMHUYECKOTO PABHOBECHS

OO01me KOMIETEHIINU OK 01 OK4T1IK 3.2

Bompock! amnst nomycka k 1abopatopHoit pabore

1 JlaiiTe onpeaeaeHue CKOPOCTH PEAKITHH.
2. Kakue (hakTopsl BIUAIOT HA CKOPOCTH PEAKITUH ?
3. ChopmynupyiiTe 3aKOH COXpaHEHHUS JEHCTBYIONTUX Macc.

JlaiiTe onpeneneHne CKOPOCTH PEaKIUH.

2. Kakue (hakTopsl BIUAIOT HA CKOPOCTH PEAKITUH ?
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3. ChopmynupyiiTe3aKOH COXpaHEHUS JEHCTBYIOLIMX MaccC.

IIpoBeneHue OnbITOB

O6opyaoBaHue U Mocyaa

PEaKTUBBI

CrexiisHHBIE TPOOUPKHU

11 pacTBOp THOCYNb(haTa HATPUS

CIIUPTOBKA

0,1 M pacTBOp CEpHOI KUCTOTHI

JepIKATENb

IlepmaHranar kauus

II{aBeneBast kucioTa,

pactBop xsopun xenesa (I11)

pacTBOpa poJlaHua Kaus

pPacTBOp XJIOpUAA KaJIus

AJNTOpUTM NPOBEAEHUS onbITa |

BOHpOCBI H 3aaHusA

OIIBIT 1. Bansinue KOHUEHTpPAlMU
pearupylmmux BelecTB Ha CKOPOCTh
XHUMHYECKON peaKkiuu.

[TpoGneMHBII OTIBIT
IIpuroroButs TpH pacTBOpa
HaTpus pas3IMYHOU
KOHLEHTpauuu. s 3TOro B Tpu Cyxue

pOOUPKH BHECTH: B MEPBYI —6MI 1H

THOCYJb(aTa

pacTtBopa THocyib(hara HaTpus u 10 mi
BOJIbI, BO BTOpYy0 — 4mn 1H pacTtBOpa
THOCYJIb(haTa HATpus U 2 MJI BOJBI, B
Tpetbto — 3  wMa  lH  pacTBOpa
THOCYJIb(haTa HATPHUs 3 MII.

Brmrounts cexkynmomep. B mpoOupku

nob6aButh mo 6 mu 0,1M pacTtBOpa

CEPHOM KUCJIOTHI.

Yro BbI HaOIIOMaETE?

ITo cexyHmoMepy U3MEPUTH BPEMSI OT
MOMEHTa J00aBICHUS KHCIOTHI 10
TIOSIBIICHUST B PACTBOPE 3aMETHOM
OITaJIeCIICHIINN
Brincate 3HaueHHs B TAOJIHILY
OdopMuUTh pe3ynbTaThl HAOTIOICHUN B
BUJIe rpaduka

AJTOPUTM NMPOBEICHUS ONBITA 2

Bomnpocs! v 3am1anus

OnsIT 2. Biausinue TeMimepatypbl Ha
CKOPOCTh XUMHYECKOH peakuuu

Hanute B crakadbl HA 1/2 BBICOTHI

BONY: B MIEPBbIN CTaKaH —
BOJIONPOBOJIHYKO, BO BTOPOM — CMECH
BOJIOPOBOTHOM u ropsiaeut

(temnepatypa nomxHa ObiTh Ha 10°C
BBIIIIE, Y€M B TIEPBOM CTakKaHe), B
TpeTUd — ropsiuyro (Temmeparypa Ha

OOBbsICHUTE HAOJIOIaEMBIE SIBJIIEHUS
OOBsicHUTE, TOYeMy (HOpMYyIiIa KUCIOTHI
H>Si03 sBiisieTcst ycimoBHOM

CocTaBbTe ypaBHEHHSI PEaKIIHi,

60




10° BhIlle, 4eM BO BTOPOM CTaKaHe).

B tpu npoOupku Habpate mo 10
Kanenb 1H pacTBopa THOCYJb(aTa
HaTpusi M ONYCTUTh IO OJHOU B
CTaKaHbI.

3amepuTh TEMIIEPATYPY B
cTtakaHax. He BblHUMasg npoOUpPKY C
Tuocynbdparom, mg00aBuTh B Hee |
KaIuTi0 2H CEpHOM KHUCIOTHl U U3MEPUTh
BpeMsi 1O CEKyHIOMEpy OT MOMEHTa
N00aBJE€HUsI KHUCJIOTHl JI0 TMOSIBICHUS
JIETKOM OMnaJIeCLUEHLUH.
[ToBTOpUTH ONBITHI  C  PacTBOPOM
THOCYJIb()aTa U CEPHOU KHUCIOTOH TPHU
JIBYX IPYTUX TeMIlepaTypax.
[IpousBecT oTCUET BpPEMEHU pPEaAKIUU
0 CEeKyHJIOMEpYy, Kak U B TIEPBOM
ciydae.  PesynbraThl  HaOmrofeHUM
BHECTH B TaOJIUILY

AJTOPUTM MPOBEAEHUSI ONbITa3

BOHpOCBI " 3aJaHUA

OIIBIT 3. Bausinue KaTajJau3aTopa
HA CKOPOCTHh XMMHU4Y€CKOH peakiun

B  n1Be  mpoOupku  TOMECTUTH

HECKOJIbKO Kamedb pacTtBopa KMNQOg,
IM pactBOpa IIaBEIEBOM KHCIOTHI H
CepHOM KHUCIOTBl. B o0aHYy wu3 HHX
opocuts kpuctaumk MnSOa.  Yepes
HEKOTOPOE BPEMsI OTMETUTh U3MEHEHUE
OKPACKHU pacTBOPOB B IPOOUPKE.

Yro BRI HAOMIOMAETE?
UeMmsBIsIeTCST TNepMaHTaHAT KaJlus B
ATOM peakuu?

AJTOpPUTM NPOBEICHUS onbITa 4

Bomnpocs! v 3am1anus

OIIBIT 4. CMewmienue XHMHYECKOI'O
paBHOBeCHUSA npu M3MEHEHUH
KOHIEHTPAIMH BelIeCTB.

B xumuueckuii crakan Haneute 20 i
BOAbl W J100aBbTe 1O 2  Kaluu
HACBIIIEHHBIX  PAacTBOPOB  XJIOpUJA
xeneza (lIl) wupactBopa pomanuna
Kanus. PacTBop pasMemaTs CTEKIIHHOU
MAJIOYKOW U COAEPKUMOE pPa3yiuTh B 4
npobupku. OgHy U3 OpoOUPOK
OCTaBUTb B KAYECTBE KOHTPOJIBHOM (151
cpaBHeHus)). Buectu B mepByio

CornocTtaBbTeé MHTEHCUBHOCTH OKPACKH
MOJYYCHHBIX PACTBOPOB C  IIBETOM
HMCXOJHOTO pPacTBOpa B KOHTPOJIHHOMH
npoOupKe.

Yro BBI HaOIIOHAETE?

Pe3ynbTaThl BHECHTE B TAOIHUITY.

JlaiiTe 00BsICHEHNS HAOIOJaeMbBIM
SIBIIEHUSIM.

61




1110[0)710:9% KOHIICHTPUPOBAHHBIN
pacTBOp XJOpHIA XKeje3a, BO BTOPYIO —
HECKOJBKO  Kaleidb  HaCBIIEHHOTO
pacTBOpa poAaHHUaa Kaus, B TPEThIO —
HEMHOTO TBEPJIOTO XJIOPHUIa KaJusl.
O6paboTka pe3yJIbTaTOB:

1. CdopmynupoBaTh BBIBOJ O XapaKTepe 3aBUCUMOCTU CKOPOCTH PEAKIIMH OT
KOHILICHTPALIUH,

2. CdopmynupoBaTh BbIBOJ MOYEMY 3aBUCUMOCTH JI0JDKHA BBIPAXKATHCS MIPSIMOM
JIMHUEH U II0YEMY B KaUE€CTBE MIEPBOM TOYKHU ITOM IIPSAMOU IIPaBOMEPHO
UCIIOJIb30BaTh TOUKY Hayajla KOOpIUHAT.

3. CdopmynupoBaTh BbIBOJ O BIUSHUU TEMIIEPATYpPbl HA CKOPOCTh PEAKIUH.

4. CdhopmynupoBath BbIBOJ 0 poiit MNSO4 Ha CKOPOCTh XUMUUECKOM PEaKIUH.

Pa3nen 7. CTpoeHue u cBoiicTBa opraHuvecknx BeulecTn. JlaboparopHas padbota
"[IpeBpallleHHs] OpraHUYECKUX BEUIECTB MIPYU HarpeBaHuu"

Tema 7.2. «CBOICTBAa OPraHUYECKHUX
COCJIMHEHU»
YcTaHaBnnMBaTh 3aBUCUMOCTb (PU3UKO-

HasBaHue TeMbl

PesynbpraT 0Oyuenus
XUMHYECKUX CBOMCTB OPraHMYECKHX

BCHICCTB OT CTPOCHUA MOJICKYJI

OO01mme KOMIETEHIINN OK 01 OK41IK 3.2
Bormpocsr miis monycka k 1abopaTopHoii paboTe

a) cpopMyIUpyITe 1eNb MIIaHUPYEMOTO IKCIIEPUMEHTA
0) 00BICHHTE, K KAKOMY KJIACCY OPTaHUYECKUX BEIIECTB OTHOCUTCS ITHIICH;

B) OOBSICHUTE, KAKUMH XUMUYECKUMH CBOMCTBAMU 00JIaIat0T BEIIECTBA
JAHHOTO KJlacca, KaKue Ka4eCTBEHHBIE PEaKuu JUTsl iX OOHaAPYKEHHUSI
HCIOJIb3YIOTCS;

r) OOBSICHUTE, KAK MOXHO MOJYYUTh BEIIECTBA JAHHOTO Kilacca COSUHEHUN
B J1a0OPaTOPHBIX yCIOBUSAX;

1) OOBSCHUTE, U3 YETO COCTOUT MPHUOOP JIJISt TOTYICHHSI Ta30B;

€)  TepevyHCIINTEe OCHOBHBIC ACTIEKTHI COOIIOICHNS TEXHUKN O€30MacCHOCTH TIPH
pabore ¢ JIBX (3TunoBsIif ciupT), arpeCCUBHBIMHU peareHTaMu
(KOHIICHTpUPOBaHHAS CEPHAS KUCJI0TAa), HArPEeBAaTEILHBIMHU PUOOpaAMH
(ciupTOBKA).

[IpoBeneHue onbITOB

‘ OGopynoBaHue u ocyzaa | PEaKTHBBI
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CrekJIsHHBIE TPOOUPKHU

Konuentpuposannsiii pactBop H2SO4

[tatuB a1t IpOOUPOK

OTUIIOBBIN CITUPT

CnupTtoBKa PactBop KMnO4
Cnunuku bpomuas Bozna
ITecok

ANTOpUTM NPOBEIECHUS ONbITaA |

Bonpocsl u 3aganus

OIIBIT 1. Bansinue KOHUEHTpPaLMU
pearupyliux BelecTB Ha CKOPOCTh
XHUMHYECKON peaKkIuu.

1. ITonyuuTs 3TUIEH AeTUipaTauen
ATUJIOBOT'O CIIUPTa, OOHAPYKUTH €TO,
U3YUYUTh €r0 CBOMCTBA.

1.1. B mpoOupky HanuTh 2-3 M
ATUJIOBOTO CIIUPTA U OCTOPOKHO
100aBUTH 6-9 MJT KOHIIEHTPUPOBAHHOMN
CEpPHOM KUCTIOTHI. 3aTEM BCHINATh
HEMHOI'0 MPOKAJIEHHOTO TIECKa (IIECOK
WIN MEJIKHE KyCOUKH MEM3bI BBOAAT AJISI
TOT'0, YTOOBI IPEIOTBPATUTH TOTUKHU
KUJKOCTHU MPU KUIIEHUH ). 3aKPBITh
poOHPKY MPOOKOH ¢ Ta300TBOTHOM
TPYOKOM, 3aKpETHUTh €€ B IITATUBE U

OCTOPOXKHO HArpeTh COAEPKUMOE

1. Yro mpoucxoaut B mpooupke? Uto
HaOroaere?

2. K xakoMy TUITy XUMHUYECKHUX
peakIuii OTHOCSTCS 3T Tiporiecchl? Kak
Ha3bIBAIOTCS?

3. Kak MeHnsercs okpacka pacTBOpoB?
[Touemy?

4. Kakum 1ruiaMeHeM rOpyT STUJIeH?
[Touemy?

5. CocTaBUTh YpaBHEHHUS MPOTEKAIOIIUX

MIPOIIECCOB.

npobupkwu (puc.l)

™y 8

Br,  KMnO,

1.2.

OcCTOpOXKHO, PABHOMEPHO HArpeTh
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CMECh.

1.3. B apyryro npobupky Haneute 2-3
MJI pa30aBI€HHOTO pacTBOpa
NepMaHraHara Kajus, U MpOImyCTUTE
yepes Hero ras.

1.4. B TpeTbio NpoOUpPKY HATUTH 2-3
MJI OpOMHOM BOJIbI, OITYCTUTh
ra300TBOJHYIO TPYOKY /10 AHA 3TOH
MPOOUPKHU U IPOMYCTUTH Yepe3
OpOMHYIO BO/Y BBLIACIAIOIIMIICS Ta3.
1.5. BbIHYTh ra300TBOJIHYIO TPYOKY U3
pacTBOpa U MOBEPHYTH €€ OTBEPCTUEM

KBEPXY, MOJIPKEUb BBIJICIISIONTUICS ra3
(puc.2).

C.H;OH (arnno-
BBIM CIIMPT)

H,SO,

O06paboTKa pe3yabTaTOB:

1. TIpoananu3mpoBaTh COOTBETCTBUE MOJYYCHHBIX PE3yJIbTATOB CIIOCOOAM

MOJIyYEHHUS HEPEAENIbHBIX YTIIEBOJOPOI0B pslia dTUiieHa (ankeHoB). Caenarb

COOTBETCTBYIOIINU BBIBOJ.

2. CdhopmymupoBaTh BEIBOA O (PU3HKO-XMMUISCKUX CBOMCTBAX ATHIICHA.

3. CdopmynmmupoBaTh BEIBOJ O CIIOCO0AX OOHAPYKEHUS dTUJICHA.

Pa3nen 7. CTpoeHue u cBoiicTBa opraHuvyeckux BeulecTn. JlaboparopHas padota

" CBolCTBa CHUPTOB '

HaszBanue teMbl

Tema 7.2. «CBOMCTBA OPraHUYECKUX
COCJIMHEHU»

Pe3ynbTaT 00y4yeHus

VYcranaBnuBaTh 3aBUCUMOCTD (PU3HKO-
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XUMHUYECKUX CBOVCTB OpPTraHUYCCKUX

BCIHICCTB OT CTPOCHHA MOJICKYIJI

OO0111e KOMITETEHIINHU

OK 01 OK4 IIK 3.2

Bonpocs! aiis nonycka k 1abopaTopHoii paboTe

1. Knaccudukanus cnupTosB.

2. C noMoOmpl Kakoro peakTHBa MOYKHO pa3JIMUUTh JTWIOBBIA CHOUPT U

TIIULEPUH?

3. Homyunuts CoHsONa MOXKHO B3aUMOJEHCTBUEM 3TAHOJIA C:

1. Na 2. NaOH

3. NaCl

4. NaH

4. Hanumure Ka49CCTBCHHYIO PCAKIINIO HA CIIOKHBIC CITMPTHI.

5. I'muuepuH OTHOCUTCA K KJIaCCy COCAMHEHUN:

A.OHOATOMHBIE CITUPTHI

b. [IpocTeie 3¢gupbl

B. MHoroatomubie ciupThl 1. Anbieruas

6. Ilepeong CoHs — C2HsOH ocyiiecTBiseTCs: peakuueil:

1. 'upparanuu

2. I'mppupoBanus

3. Jlerunparaiuu

7. Hanmuure cTpykTypHbIE (DOPMYITBI COSUHEHUM;

1. 3-meTnaneHTa”Hona-2,

2. 2,4-numeTni- 3-3TWIreKcaHoIa-2

8. Hanmummure Bce HN30MCPhI reKcaHoJja-5

HpOBG,IIGHI/IG OIIBITOB

4. T'openus

O6opyoBaHue 1 nocyaa

PCAKTHUBBI

CrexyisHHBIE TPOOUPKU

M30aMUJIOBBIM CIIUPT

CIIUPTOBKA

TJIMLIEPUH

Jep>KaTellb

copour

STWJIOBBIN CIUPT

pactBop ruapokcuaa Harpus (NaOH),

pacTBOp MEepMaHTaHATa KaJlus,

pacTBop cynbdaTta Mean

BOJIa

AJTOpPUTM MPOBEICHUS ONbITa |

Bomnpocs! v 3a1anus

OneiT 1. U3yyeHue pacTBOPUMOCTH
CIIUPTOB B BOJe.

B uyeTkipe nmpoOHMpKH MOMECTUTE
HEOONBIIME KOJWYSCTBAM CIICIYIOITHUX
CIIUPTOB: ATWIOBBIA, HW30aMUJIOBBIH,
rUIepuH U copobut. [oOGaBbTe K HHUM

mo 1 ma BOJBI U1 XOPOIIO BCTPAXHUTC.

Onuiure arperaTHoO€ COCTOSIHHE
CIIUPTOB

Onuiure 3anax

Onuiure pacTBOPUMOCTD B BOJIE
CIIUPTOB

[louemy y ciupTOB pa3zHas
pacTBOPUMOCTH B BOJIE?
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AJNTOpPUTM NPOBENEHUS ONBITA 2

Bompocs! 1 3aganus

OnpiT 2. OxkucijieHue JTaHoJIA
PacTBOPOM NMEPMAHIaHATA KAJIUSA.

[TpoGneMHBIHM ONBIT
B
sTaHoja, 1006aBbTe 1 M pa30aBIEHHOTO

npoOupky Hameite 1 Ma
pacTBopa InepMaHraHara kaiaus U 1 i

pactBopa cepHOM KHUCIOTBHL. (Cmech

BCIICCTB HepeMemaI?ITe.

Yro BBI HAOJIO1AETE?

[Touemy obGecuBeunBaercs

MepMaHTraHaTa Kaaus
OnuimTe 3amax pacTBopa.
Hanumure ypaBHEHUE

OKHCJICHHS dTaHOJIa.

pactBopa

peakiuu

AJTOpPUTM NMPOBEIECHUS ONBITA 3

BOHpOCBI H 3aaHuA

OnbiTr 3. KomiuiekcooOpazoBaHue
MHOT0aTOMHBIX CIUPTOB

B mpoOupky Hanedite 3 M
pactBopa NaOH u 1 wmun pactBopa
CuSOg, moxyueHHBIH OCAZ0K Pa3aeIUTe
Ha Tpu YacTH. JJob6aBbTe K ocaaky mo 1

MJI B OJIHYy MPOOMPKY BOJIBI, B IPYTYIO

Yrto BbI HaOIFOMaETE?
Pesynbrar cpaBHHTE.
B kakoit mnpobOupke

royooii ocagok Cu(OH),?
TémHo-cuEUN  1BET

pacTBopa B
npoOUpPKE C KaKUM BEIIECTBOM?

pacTBOpUIICS

— DJTaHOJia, B TPEThIO — TJIUICPHHA.

Coflep’kuMoe  MPOGUPOK  SHepriyHo | HAMHIIHTE YpaBHCHHC pearinn

BCTPSIXHHUTE.. obpaszosanus Cu(OH),
Hanumure ypaBHCHHE peaKIuH
oOpa3oBaHHS  KOMILUICKCHOW  COJIK
TJIMIIepaTa MEJIu.

O06paboTka pe3yabTaTOB:
1. [TpoaHnanu3upoBaTh MOTYUCHHBIE PE3YJIHTATHI.
2. CdopmynupoBaTh BBIBOJ 0 (PHU3UKO-XUMHYECKHUX CBOMCTBAX CIIUPTOB 3.

3.ChopmynrpoBaTh BBIBOJ] KAYECTBEHHBIX PEAKIHMSIX CIIUPTOB

Pa3nen 7. CTpoeHue u cBoiicTBa opraHuvyeckux BeulecTn. JlaboparopHas padbota

" CBoiicTBa KapOOHOBBIX KHCJIOT

HaszBanue TeMbl

Tema 7.2. «CBOICTBAa OpraHUYECKUX

COCIUHCHUI»

PesynbTaT 00y4yeHus

YcranaBnuBaTh 3aBUCUMOCTD (PU3HKO-

XUMHYECKHUX CBOMCTB OpraHN4YCCKHUX
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BCIICCTB OT CTPOCHHA MOJICKYIJI

OO01Me KOMITETEHIINHU

OK 01 OK4TIK 3.2

Bornpocs! asis nonycka k 1abopaTopHoii paboTe

1). Kakue BeliecTBa Ha3bIBalOT KAPOOHOBBIMU KHUCIOTaMH?

2. Hanuimute CTpyKTYpHBIE (POPMYIIBI CIIETYIONIUX KUCIIOT:

a) 2-3TunOyTaHoBast KUCJIOTa, 0) 2,2-TUMETUIIIIPOTIOHOBAsI KMCJIOTa

B)2-MeTWJI-3-NPONI-3-3TUITEKCAHOBAasA KUCIIOTA.

3. Hanumure YPaBHCHUC BHCKTPOHHTH‘ICCKOﬁ Jucconuanunuu YKCYCHOﬁ KHCJIOTBI.

4. OT yero 3aBUCHUT pPacTBOPUMOCTD Kap6OHOBBIX KHUCIOT?

HpOBeIIeHI/Ie OIIbITOB

O6opyioBaHue U nocyaa

PEaKTUBBI

CrexyisHHBIE TPOOUPKU

OeH30MHast KHCJI0Ta

CIIMPTOBKA

chyCHaSI KHCJIOTAa

ACPIKATCIIb

pactBop dheHondTanenHa

CTCKIIIHHBIC ITaJIOYKAa,

Mar"aum

npoOKa ¢ ra300TBOJIHOM TPYOKOit

pactBop ruapokcuaa Harpus (NaOH),

JiepKare PactBop okxcuma memu (I1),
CIIUPTOBKA pacTBop cysibbhara Meau
CTaKaH BOJIa

AJNTOpUTM MPOBEAEHUS onbiTa |

BOHpOCBI " 3aJaHUA

OnbiTt 1. U3yyeHue pacTBOPHUMOCTH
CIIMPTOB B BOJie.

[TpoGeMHBIH OTBIT

B onHy npobupky HajenTe 2 M1 BOJBI U
n00aBbpTe 3 KaIId YKCYCHOUM KHCIIOTHI,
MOJY4YEHHBIN PaCTBOP NEPEMELIANTE.

B npyryro npobupky Hamedte 2 M
BOJBI U 100aBbTE HEMHOIO OEH30MHOI
KHUCJIOTBI, COJIEPKHUMOE IEepeMeIIaiTe;
Torna 3Ty npoOupKy Harpeure.

3ateM oOXJIaJguTE MO XOJIOIHON BOJOM.
[TpubaBbTe K OCaIKy HEMHOTO PacTBOpa

TUJIPOKCHJIA HATPHS.

Onumute Qunyeckue KapOOHOBBIX
KHUCIIOT

Kakue KucinoThl pacCTBOPUIUCH?

OT 4ero 3aBUCUT PACTBOPUMOCTh
CIIUPTOB?

UTO mpoUCXOIUT NIPU HATPEBAHUU U
OXJTAKJICHUH HEMHOTO OEH30MHOM
KHCJIOTHI?

‘ AJTOPUTM MPOBEAECHHUS ONbITA 2

| Bonpocs! u 3a1anus

67



OnbiT 2. B3aumoaeiicTBre YKCYCHOM
KHMCJIOTHI ¢ MeTAJJIaM#

B mpoOupky Haneiite 2 wi | Uro Bbl HaOmogaere?
YKCYCHOH  KHCIOTBI M jobasbTe | Kakoii ra3 Beiaessercs?
HEMHOTO  METAJUIMYECKOro  MarHus, | HAluIIuTe ypaBHCHHUS PCAKIIUH.
3aKpOMTe poOKoit c PSMOM
ra300TBOJAHOM TPYOKOH.

[Tomoxrure BBIAETAOIIUICS Ta3.

AJTOpPUTM NPOBEJICHMS ONBITA 3 Bonpocsl u 3aanus
OmnbIT 3. B3aumoaeicTBre YKCYCHOM

KHCIA0ThI ¢ okcuaom meau (I1)

B npobupky momectute 0,2 T okcuna | Uro Bbl HaOmonaeTe?
meau (1) u mpuneiite 1-2 mMa ykcycHo# | OTMEThTE U3MEHEHHE 1IBETA.

KHCJIOTHI, OCTOPOIKHO HarpeuTe B | Hammumure YPaBHEHUE PEAKLIUM.
IJIaMCHU CITMPTOBKMU.

AJNTOpUTM NPOBEJECHUS ONbITa 3 Bormpocsl u 3ananus
OnbiT 4. B3aumogeiicTBe yKCYCHOM

KHCJIO0TBI ¢ THAPOKCHUAAMHU

B npoGupky nanmeiite 2 - 3 wmi | Uto BbI HaOmogaere?
pacTBOpa r’MAPOKCHIA HATPHS, 0OaBbTe | [[09eMy H3MEHSIETCs LIBET PacTBOPOB?
2 xarm (eHondTanenna u npuneiite 2 | Hanmuimre ypaBHeHHE PeaKIHUy.
- 3 MJI YKCYCHOM KHCJIOTHI.
B npoOupky Haneiite 2 - 3 M pacTBopa
THUAPOKCUJA HATPHS, J0OABbTE TAKOE Ke
KOJMYECTBO PacTBOpa CyibdaTa MEIH.
K mnonydenHoMy roiryOboMy oOcCaaky
MIPUJICUTE YKCYCHYIO KUCIIOTY.
O06paboTKa pe3yabTaTOB:

1. [Ipoananu3upoBaTh NOJYYEHHBIE PE3YJbTATHI.

2. ChopmynupyiiTe BbIBOA O PUBHKO-XUMHUISCKHX CBOMCTBAX OPraHUUSCKUX
KHCJIOT.
3. ChopmynupyiiTe BBIBOJ O O OOIIMX CBOMCTBAX MHUHEPAIbHBIX H

OpPraHn4YCCKHUX KHUCJIOT.

Pa3nen 7. CTpoeHne U cBOiicTBa OpraHn4yecKux BeuecTB. JlabopatopHas padbota
" Unentudukaius opraHM4ecKux COeAMHEHUN OTAEIbHBIX KIaccoB "
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HazBanue teMbl

Tema 7.3. «nentudukanus
OpraHMYECKUX BEILECTB, UX 3HAYEHUE U
MPUMEHEHHE B OBITOBOM U
IIPOU3BOJICTBEHHOU J1€ATEIbHOCTH
YeJI0BEKa»

Pe3ynpraT 00yueHus

HMccnenoBaTh KAYECTBECHHBIC pc€aKkumn
OpraHUYC€CKUX COCIMHECHUU OTACIIBHBIX
KJIaCcCOB

OO01IMe KOMITETEHIINHU

OK 01 OK4 IIK 3.2

Bomnpocs! ass jomycka k 1abopatopHoid padbore

1. Kakue BeniecTBa Ha3bIBaIOT KUPaAMU?
2. Knaccuduxanus xupos.

3 Kakue BeliecTBa Ha3bIBAIOT caxapamu?
4. Knaccudukaius caxapos.

4. YeMm anba03bl OTJIIMYAIOTCS OT KETO3?

HpOBe,HeHl/Ie OITBITOB

O6opyioBaHue U nocyjaa

PEAKTHUBBI

CrexyisHHBIE TPOOUPKU

OcH30liHas KUCIIoTa

CIIMPTOBKA

yKCYCHaSI KHUCJIOTa

ACPIKATCIIb

pactBop dheHondTanenHa

CTCKJIIHHBIC I1aJIOYKa,

Marauim

npoOKa C Ta300TBOIHON TPYOKOM

pactBop ruapokcuaa Harpus (NaOH),

JepKaTe PactBop okxcuma meau (I1),
CIIUPTOBKA pacTBop cynbdaTa Meau
CTaKaH BOJIA

AJTOPUTM MPOBEACHUS onbITa |

Bonpocsl u 3aganus

OnbIT 1. Onpenesienue
HenpeaeJbHOCTH KHUPOB.

[TpoGeMHBIH OIBIT

B npobupky nameiite 2 - 3 wmn
pPacTUTENBHOTO Macia, Jao0aBbTe 5 - 6
Karesb pacTBOpa Homa po30BOTO IIBETA,
MPUTOTOBJIICHHOT O Ha
YEeTBHIPEXXJIOPUCTOM YTIIEPOIC.

Cmecy B mpoOHMpKE DSHEPTUYHO

BCTPSIXHUTE.

Yem 00ycoBIeHa HENIPEISIbHOCTD
JIUITUI0B?

OOBsCHUTE UCUC3HOBEHHUE PO30BOI
OKpacKu hoja.

Hamumure ypaBHeHHE peaKIUK

‘ AJTOPUTM MPOBEAECHHUS ONbITA 2

| Bonpocs! u 3a1anus




Oneit 2. Boccranosiaenne Cu(OH)
IJIIOKO030i B 1IeJIOYHOH cpeje.

B npobupky mnomecture 1 mi

pactBopa CuSOs wu 2 Mn pactBopa

Yro BBI HAOIO1AETE?
Kakoii mBeT 00pa3oBaBIierocs ocaaka?

NaOH. [Tony4eHHbIH ocajok | Hanmumure ypaBHEHUs PeaKIHH.
SHEPrUYHO BCTpAXHUTE. Baecure B | UTO BbI Ha0rozacTe 1ocJe
po6HpPKy 1 MII pacTBOpa IIIIOKO3BI. Harpesaxus? 5
llpobupky  clerka  marpeiire B Hanumure ypaBHEHUS peakiuit
IJIaMEHU CHUPTOBKU JO HU3MEHEHUS oxucnenus riuokosel CU(OH),

I[BETA, JIep’a €€ HAKJIOHHO
AJTOPUTM MPOBEICHUS OMBITA 3 Bonpocs! 1 3ananust
OmnbIT 3. BoccranoBiienne

aMMHUAYHOTO pacTBOpa AQ20
IJIOK030ii (peaknusi cepeOpPsIHOro
3epKaJja)
B npobupky mnomectute 1 wu | YUro Bel Habmonaere?

pactBopa AgNO3 u pactBop NaOH o | YT0  oOpasoBamock  Ha  CTEHKax
obpasoBanus ocaika. K momydenHomy | IPOOUPKU?
0CaIKy J00aBISUTE 1O KAIUIIM PacTBOP Hamumure YPaBHCHHC pcaKknnn

NH,OH no ero pactBopeHus. K
IpO3payHOMY AaMMHAYHOMY pPacTBOPY
AQ,0 nob6asere 2 M1 3 %-TO0 pacTtBOpa
TJIFOKO3BI hi (o)

W HAarpeuTe CMecCh

KHIICHUSA Ha CIITMPTOBKC.

cepe6p;1Hor0 3CpKaJIa IJId TJIFOKO3bI.

AJTOpPUTM NMPOBEIECHUS ONBITA 3

Bomnpock! v 3a1anus

OnbiT 4. KayecTBeHHasi peakuusi Ha
KpaxmaJ ¢ HoaoM

Hanelite B mpoOupky 5 mia 1%-Horo
pacTBopa Kpaxmana, BHecuTe 2 - 3
Karuii pa30aBjIeHHOTO pacTBOpa Hojaa

Yro BBl HAOIOHAETE?
[Touemy m3MeHsETCS IBET pacTBOpa?

Hanumure ypaBHEHHE peakuu.

O06paboTka pe3yabTaTOB:

1. [Ipoananu3upoBaTh NOJYYEHHBIE PE3YJbTATHI.

Chopmynupyiite
Chopmynupyiite
Chopmynupyiite
Chopmynupyiite
Chopmynupyiite

ok own

BBIBOJI O (DM3UKO-XUMHYECKUX CBOMCTBAX KUPOB.
BBIBOJI O (DM3UKO-XUMHUYECKUX YTIIEBOJIOB.

BBIBO/J] 0 (PM3UKO-XMMUUYECKUX CBOMCTBAX Kpaxmaia.
BBIBOJI O KAYECTBEHHBIX PEAKLMAX KUJIKUX KUPOB.
BBIBOJI O KAYECTBEHHBIX PEAKLMAX aJIbJ03.

70




7. CdopmynupyiiTe BBIBOJ O KAUECTBEHHOM PEAKLIMU KUIAKUX Kpaxmaia.

4.3. OueHo4HbIe cpeACTBA PY0EKHOI0 (TeMaTHYeCKOr0) KOHTPOJIA 10
AUCHUIUINHE «XHUMHUS»

PyGexHbIil (TeMaTHYECKHUI) KOHTPOJIb MO JUCHUILUIUHE «XHUMUS» TPOBOJAUTCS
B (popMe KOHTPOJBHBIX PabOT MO pa3fenaM OCHOBHOTO MOAYJS Ha OTHAEIbHBIX
3aHATHUSIX, KEHCOB.

4.3.1 KouTposibHbIe pa0d0ThI

Pasgen 2. Xumuyeckue peaxkuuu. KonrTpoabHasi padora «CrpoeHue
BelleCTBA U XUMHYECKHE PeaKum)

KoHnTponbpHas pabota coep uT 4eTbIpe BUAa 3aJaHU:

1. 3agauM Ha COCTaBJICHUE XUMHUYECKUX (POPMYI ABYXaTOMHBIX COCIUHEHUU
[0 UX Ha3BaHMIO.

2. 3ajayu Ha COCTAaBJCHHME YpPAaBHEHUN pEaKUMil: COCIMHEHUS, 3aMEUICHMUS,
pasnokeHus, OOMEHa W peakuuid ¢ YydyacTHUEeM KOMIUIEKCHBIX COEIMHEHU;
OKHCIIUTEIBbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.

3. 3amaHus Ha COCTaBIICHHE MOJIEKYJSIPHBIX M MOHHBIX PEAKIUN THMAPOIU3a
COJIEH, YCTAaHOBJICHUE U3MEHEHUS KUCIIOTHOCTH CPEBI.

4. 3ajaun Ha pacueT KOJUYECTBEHHBIX XapaKTepUCTUK IO YpPaBHEHHUSIM
XUMHYECKUX pEaKIMil: MacCOBOW MJIM OOBEMHOMN JIOJIM BBIXOJIa MPOAYKTA PEAKIIUH
COCIMHEHUS OT TEOPETUYECKA BO3MOXKHOTO; OOBEMHBIX OTHOUICHUN Ta30B;
KOJIMYECTBEHHBIX XapPAaKTEPUCTUK HCXOIHBIX BEIIECTB U MPOAYKTOB PEaAKLHUM;
Macchl (00beM, KOJMYECTBO BEIIECTBA) MPOIYKTa PEAKIUH, €CIIM OJHO U3 BEIIECTB
JTaHO B BUJI€ PACTBOPA C OMPEICIICHHON MAaCCOBOM 10JIEH PACTBOPEHHOIO BEIIECTRBA.

1 BapuaHT 2BapuaHT
1. Jlomuimure ypaBHEHHUs], ypaBHINTE, COCTABbTE MOJHBIE U COKPALICHHbIE
MOHHBIE YPaBHEHUS.

Mg (N03 )2 + K3 POy = Al Cl; + K3PO4 =
Ba (OH )2 + H; PO4 = Fe SO4 + Naz PO, =
Zn Bry + H,SO3 = Mn Cl, + KOH =
2. Jlonummute ypaBHEHHS U OMPEACIUTE XapaKTEPUCTHKU KaXKIOW XUMHUUECKON
pEaKInH.
Na+ O, = Li+O,=
As+ 0O, = Se+ 0O, =
3. IlpocTaBbTe CTENIEHU OKUCIICHUS DJIEMEHTOB B CICAYIONINX COCTUHEHUSX.
BizOs, G&zOs, CC|4, HMHO4 FeO, PbOz, PC|5, HC|O4, HzCI’zO7,
HszO4, SﬂSz. XeF4
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4, OHpCI[CJ'H/ITC THUI XUMHUYECKOU CBSI3U B JaHHBIX BCIICCTBAX, JOKAXKHUTEC O5TO C
IIOMOIIBIO CXEM.

KC', Oz,PHg, Ag, Clz, NaBr, |2, MgClz, H2, SOZ, CU, Nal, Fz, Fe,
Na,O, Ni, CHa, A|, Ca (N03)2 Ca0, Ny, Na, P,Os, BaSOq, O3,
Sg, SO3. 1,07.
5. PaccraBbTe KO3 PUIIMEHTHI, ONPEIETUTE TUI PEAKIIIU:
a) Mg + N2 -Mg3N2 a) C +Cr2 03— CO2 +Cr
6) HNO3 + CaO— Ca(NO3)2+H20 0 ) Na+ H20 — NaOH+ H21
6. PaccuuTaTh CTENEHN OKUCIECHUSA ISl KaXKI0TO 3JIEMEHTA B BELLIECTBE
Fe(NO3)3 Ca (NO3)2

3. 3anucatb GOpMYJIbI BEIIECTB:

A) cynbdup xenesa (1) b) cepnas kuciora

A) cepHUCTas KUCIOTa 0) rugpoxcun meau (1)

7. Io ypaBuenuto peakiuu CuCl2 +Mg —MgCI2 +Cu, BBIYHCIUTE KOJTUIECTBO
BEIECTBA MEH, €CII B peakiuio ¢ xiuopuaom meau (I1) Berynuno 480 T maraus.
8. CocTaBUTh YPABHCHHE M OIPEACIUTD TUIT PEAKIIUN

A) cynbdar 6apus + cepHas KUCIIOTa b) consinas xucnora + kapOoHaT
KaJIbIUs

Paznen 4. CTpoeHue U CBOMCTBA HEOPraHUYeCKHUX BenlecTB. KoHTpoJbHAR
padora «CBOHCTBAa HEOPraHNYECKUX BELECTB)

KonTponbsHas paboTta conepKuT TpU BUIA 3aaHUIA:

1. 3amaun Ha pacyeT MaccoBOM JoiM (Macchl) XMMHYECKOTO JIIEMEHTA
(coequHeHus) B MOJIEKyJIe (CMecH).

2. TlpaxTuyeckue 3aanus MO KIacCU(PUKALUKA, HOMEHKIATYPe U XUMUYECKUM
dopMyiaM HEOpPraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB: OIpeE/eNieHHue Kiacca
HEOPraHMYECKUX  BEIIECTB, Ha3blBaTh  HEOPraHMYECKUE  COEAUHEHUS [0
MEXITYHAPOTHON ¥ TPUBUAILHON HOMEHKJIATYPE M0 XUMUYECKUM (hopmyIiam.

3. 3agaHus Ha COCTAaBJICHUE YpPaBHEHUM XUMHUYECKUX pPEAKUUN C ydyacTHEM
MPOCTBIX U CJIOKHBIX HEOPraHUYECKUX BEILECTB: OKCHJIOB METAJIIOB, HEMETAJIOB U
aM(OTEpHBIX SJIEMEHTOB; HEOPTaHWYECKUX KHUCJIOT, OCHOBaHWN M amM(pOTEpPHBIX
THUAPOKCUIOB, HEOPTAHUYECKUX COJIEH, XapaKTepU3YIOINUX UX CBOMCTBA U CIIOCOOBI

IIOJIYUCHUA.

1.  VYcranoBuTe, K KAKOMY KJIaCCy/TPYIIe OTHOCSTCS HEOPTaHUIECKUE
BeniecTBa, Gopmyitbl KOTophix ykazanbl CoO, HNO3z LIOH, H2S;03 HazoBuTe
COCIMHEHUS 110 MEXTYHAPOTHON M TPUBUATLHON HOMEHKIIATYPE.

2. CocTaBUTh (POPMYJIIBI COCTUHEHUN:
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a) okcupa yraepona( II) ,0) ruapokcuaa Meau, B) XJIOPOBOJIOPOTHON KUCIIOTHI, T)
cynbdara HaTpus

3. HanucaTp ypaBHEHHsS] XUMUYECKUX PEAKIUIN:

a) HoSO4 + Mg 6) Na; O + HBr B) SO2+ CaO r)CaCOsz + HCI n) AICI; + AgNO3
Yka3zaTh Ha3BaHUs IPOJYKTOB PEAKLIUHU.
4. PacctaBbTe KO3 (ULIHUEHTHI B TPUBEACHHBIX HUKE CXEMaX XUMHYECKUX PEAKIIU.
JlaliTe XapakTepUCTUKY KaXXIO0M U3 YEThIPEX XUMUUECKUX PEAKLUN C TOUKU 3pPEHUS
Pa3TUYHbBIX KJIacCU(pUKAIHiA.

a. o+ N, — NH3T + Q

0. AL + Feo0O3 — ALO3 + Fe + Q

B. CaCO3; — CaO + CO2t - Q

r. NaOH + H,SO;s — Na,SO, + H,O + Q
5. N'openne ammuaxa

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

ABIACTCA peaKHHeﬁ

1) COEJIMHEHUS, KATATUTUYECKOU, IHAOTEPMUUECKON

2) 3aMCIICHUAA, KaTaHHTI/I‘ICCKOﬁ, BKBOTGPMHHGCKOﬁ

3) OKHUCJIMTEIIbHO-BOCCTAHOBUTEIIbHON, HEKATAIIMTUYECKOU, YK30TEPMUYECKOU

4)  |oOMeHa, HeKaTATUTUYCCKOM, SHI0TEPMHYCCKOM

6. Beraucimre MaccoByro J0J1t0 cepedpa B okcujie cepeopa (Ag20)

Pa3znen 7. CTpoeHne u CBOIiCTBA OPraHM4eCcKHX BelleCTB.
Kounrposabnast padora «CTpoeHHne H CBOIICTBA OPraHMYeCKHUX BelleCTB)»
ITo mToram m3ydenus pasnaena 7 odydarommuecs: Oy1yT CIOCOOHBI:
- ONpENEeNATh MPUHAMIECKHOCTD BEMIECTB K PA3IMYHBIM KJlaccaM
OPraHUYEeCKUX COCAUHECHUI; TOMOJIOTH U U30MEPHI;
- Ha3bIBaTh M3YYEHHBIC BEIIECTBA 10 «TPUBUATIBHOW UM MEXIYHAPOIHON
HOMEHKJIATYpE;
- XapakTepu30BaTh CTPOCHUE U XMMUYECKUE CBOMCTBA U3YUYCHHBIX
OPraHUYECKUX COCIMHECHUN;
- OOBSICHATH 3aBUCUMOCTH CBOMCTB OPTraHMYECKUX BEIIECTB OT UX COCTaBa U
CTPOEHUS;
- TPOBOJUTH BBIYHUCIICHUS 110 XUMHYECKUM (HOpPMYIaM U yPaBHCHUSM.
TemaTtnueckuil KOHTPOJIb OCYHIECTBIIAETCS METOA0M TecTtupoBanus () wiu B

dbopme mucbMeHHOM paboThI, BKIIOUaronel npakruueckue 3aaanus u 3agaun (II).

1. BemecTBo, cocTaB KOTOPOro BhIpakeH MoJIeKyJsspHOn (popmyroit C3Hs,
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OTHOCHUTCA K KJIACCY:

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

1) Apensl 2) anKaHbl

3) AnkeHbI 4)aTKUHBI

Haszpanue BemiectBa, popmyna kotoporo: CH3-CH(CH3)-CH2-CH2-OH
A) Oyranon-2 b) mnenranon-2
B) 2-metunbyranon-4 r) 3-MeTriI0yTanon-1

BemectBo, nmeromee popmyny CH,=CH, Ha3biBaeTcs:

TOJTYOJI
ATUIIEH
TJIMIICPUH
IPOMAaHOJI
BemecTBo, Ha3BaHKe KOTOPOTO MPOMMOHOBAS KUCIOTA, UMEET (OpPMYIy:
C,HsOH
(CM:NH
CH3-CH,-COOH
C3H,OH
JJist ankaHoOB XapaKTepHa peaKius:
npucoenunenus Hp
XJIOPUPOBAHUS HA CBETY
obecrBeunBanus pactsopa KMnO4
MOJIMMEpHU3alun
MertaHoJ1 pearupyer c:
HaTpUeM
BOJIOM
BOJIOPOJIOM
METaHOM
VYKcycHasl KMCIIOTa BCTYNAET B PEAKIIUIO C:
AgNO3
NaCl
Na2CO3
H20

BepHsl 1 yTBEpKIACHUS:

A. AMUHBI IPOSABJISIFOT OCHOBHBIE CBOKCTBA

b. AMUHOKHCIIOTHI TPOSIBJISIFOT TOJIBKO OCHOBHBIE CBOMCTBA

1)

BEPHO TOJIBKO A



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

10.

1)
2)
3)
4)

11.

BEPHO TOJILKO b

BEpHBI 00a YTBEPKICHHUS

HEBEPHO HH OJHO U3 YTBEPKIACHUIN

YpaBuenune xumudeckoit peakiuu C2H6+CI2M"C2H5CI+HCI siBnsercs:
peakuuen 3aMenieHus], NpOTeKaoEel Mo paJuKaIbHOMY MEXaHU3MY
peakuuen MpUcoeIMHEeHN, MPOTEKAOLIEH 10 PaIUKAIIbBHOMY MEXaHU3MY
peakuuen 3aMenieHus], NpoTeKarolel 0 HOHHOMY MEXaHU3MY
peakiuuen MpucoeIMHEeHUs, MPOTEeKAIOIIEH 10 HOHHOMY MEXaHU3MY

B peakuuio «cepedpsaHOro 3epkajia» (C aMMUAYHBIM PACTBOPOM OKCHA
cepebpa) BCTyIaeT:

ATaHOJ

TJII0KO03a

TJIMIICPUH

Kpaxmail

YcTaHoBUTE COOTBETCTBUEC MCIKAY HAa3BAHHCM BCUICCTBA U KJIIACCOM

(rpymnmoif) OpraHuYecKrX COSTMHEHHM, K KOTOPOMY(-0i1) OHO MPUHAIJICHKUT.

HazBanue BCIICCTBA

A) CH;COOH
B) CH3-CH2-CH3
B) CH>=CH-CH»-CH3

I') CHs-CH,-OH

Knacc oprannuecknx coeIuHEHUN

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

12.

OJIHOATOMHBIE CITUPTHI

yTIIEBOABI

KapOOHOBBIE KUCIOTHI

apoMaTUYeCKUe YTIE€BOIOPOIbI

HETNPEeIeTbHBIC YTIIEBOI0POIbI

IpeIeTbHBIE YTIIEBOIOPOIbI

B cxeme npespanieHuii
15000C kar +Br;

CH4 Xl 6eH30JI Xz

BEIIECTBAMHU X1 U X2 COOTBETCTBEHHO SIBISIOTCS

1)
2)
3)
4)

areTUJICH
ITUJICH
OpomOeH301

XJIOpOEH301
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5) dbenon

6) LIUKJIONeKCaH

13. Omnpenenute MOJEKYIsIpHYIO (opMynlny BelmiecTBa, conaepxamero 37,5%
yriepona, 50% xucinopoaa u 12,5% Bomopona. OTHOCUTENBHAS TJIOTHOCTD
MapoB 3TOT0 BEIIECTBA 110 BOJAOPOAY paBHa 16.

1) CHsOH
2)  CyHsOH
3) HCOOH
4)  CeHsOH

14.  Ckoapko JIUTPOB BoJlOpoja nmorpedyercs ans oOpazoBanus 10,2 r© 3TUIOBOTO
CIIUPTA U3 alleTaIbJETU/Ia, €CJIM BBIXO/I MPOJyKTa peakiuu cocrasisietr 80%?
1) 6,2 11

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

43.2. Keiic-3ananus
Keiicel ncnonp3yroTcsl B KaU€CTBE OLIEHOYHOTO CPEICTBA B pasjelie 6 MpPUKIIaIHOIO
MOMYJIS.
Keiic Nel. «XJ10p B )KM3HU YeJI0BEKA)

B Slnonun oObenuHEeHHBIMM cujiaMd HallMOHAJIBHOTO HWHCTUTYTAa 30POBBS H
[Ipedpexryproro yuuBepcutera CuHI3yoKH OBUIO TMPOBEACHO HCCIEAOBAHHE.
VYyeHble BBISICHWIN, YTO €CTECTBEHHBIE OpPraHMYECKHE BEIIECTBA BCTYNAIOT B
pPEaKklUio ¢ XJIOPUPOBAHHOM BOJOW M3-TIOJ] KpaHa, 00pa3ysl OMacHbIE COCIUHEHUS,
KOTOPBIE MOTYT CIIY’KUTh IIPUYMHON paka. Takue coequHeHus Ha3piBatoTcss MX, TO
ecTb «MyTtareH ukc» win «Hen3BecTHbI MyTaren.

3amaHus:

1. Tlpennoxkxute cHocoObl YMEHBIIEHUS SIOBUTOIO BIMSHUSA XJIOpa B
MMUTHEBOW BOJE HA OPraHMU3M YEJIOBEKA.

2. Hcxons u3 cBOed KM3HEHHOW MPAKTUKHU, MPUOIUZUTEIBHO paccUUTaiTe,
CKOJIbKO XJIODUPOBAHHOW BOJIbI BBl UCIIOJIB3YETE B TEUCHHE JHS U JJIsI KaKUX 1LIeJIei?

3. Kakue opranbl yenoBeka 00Jiblli€ BCErO CTPAJal0T OT BO3AECHCTBUS Xopa?

4. Kak BnusieT XJIOpUpOBaHHAs BOJIa HA YEJIOBEKA MPHU KylaHUH?

5. Haligute nononmHUTENbHYI0 UWH(GOpPMALMIO O 3aMEHEe XJiopa IMpu
00e33apaKuBaHUM BOJIBI.

6. Hccinenyiite pa3iaudyHble TOBapbl OBITOBOM XHMHH B CBOEM JIOME.
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CocTaBbTe CHUCOK XJIOPCOAEPKALIUX COCIUHEHUH, YKaXUTE Mepbl 0€30MaCHOCTU
pHu paboTe ¢ HUMHU.

Keiic Ne2. «BogopogoMo0uiu - mar B Oyayuiee»

AsromoOunu Honda FCX Clarity Ha BOJOpPOAHBIX TOIUIMBHBIX 3JIE€MEHTaX
e3nat no poporam EBponsl ¢ 2009 rona. B 2011 rony Honda npucoeaunuiach k
eBporneiickoMy mnapTHepcTBy 3KonoruyHod sHepruu (Clean Energy Partnership),
MOCJIE Yero BbIBEJA HA MEPBbIM IUIAH MPOU3BOJACTBO 3KOJOTMYECKH YHMCTBIX
aBromoOmneil. A Ha Ilstom MockoBckoM MexayHapogHom aBTocanione BA3
Ipe/ICTaBUIl CBOIO HOBUHKY «Jlana-AHTam» ¢ 0auioHaMu BOAOPO/IA U KUCIOPOa.

3amaHus:

1. Tlouemy MHOTME aBTOMOOWJIbHbIE KOMIAHUHU pa3padaThIBalOT aBTOMOOMIIH,
paboraroliye Ha BOAOPOIHOM TOILIHUBE?

2. Kak BbIXJOmHBIE Ta3bl aBTOMOOWJIEH, pabOTalOMMX Ha YIJIEBOJOPOIHOM
TOIUTMBE, BIUAIOT Ha 3JJOPOBBE YeTIOBEKA?

3. Kakue «+» u «-» Bbl BUAUTE Y BOJAOPOIOMOOMIIEH?

4. Haiinute NONMOTHUTENLHYIO HHPOPMAITHIO 00 UX YCTPOMCTBE.

5. Ecniu B Bameld cemMbe WM y BallldX 3HAKOMBIX €CTh aBTOMOOWIIH,
MOJICYUTANTE, CKOJIBKO MPUOJM3UTEIBHO JUTPOB OCH3MHA, Ta3a U KaKoW MapKH
UCIIOJIb3YETE €KETHEBHO.

6. Kakue BemiecTBa U B KaKOM KOJMYECTBE MOTYT HaXOAMUTHCS B BBIXJIOMHBIX

razax BallluX aBTOMOOUJIEH?

Keiic Ne3. «Ilanma kynuJj aBTOMOO WL

HaxaunBaH#e aBTOMOOHMIIBHBIX KaMEp — IPOIecC YuCTO pu3udeckuii. Bo BpeMs

JUTUTEIILHOTO aBTOMPOOETa Mo JIECHBIM JJOpOraM HaM HEO0OXOAUMO 3aJIUTh B

paauaTop cBexyro Boay. [Ipupoanas Boga B 3TOM MECTHOCTH TOJIBKO POJTHUKOBAS U

KOJIO/Ie3Hasl, OUeHb JKeCTKasl. 3aloTHCHUE paguaTopa aBTOMOOHIIS BOION Ha

MEPBBIM B3IJISA] KAXKETCS OYEHB MPOCTHIM JIEJIOM, HO B HEM €CTh HEMaJIO0 TOHKOCTEM.
3aganus:

1. HO‘-IGMy KCIIATCIIBHO B MOpPO3 CHJIIBHCC HAKAaYWMBATb KaMCPbl, a C
HaCTYIINIICHUCM TEIIOMN Ioroabl HCMHOI'O UX CHYCKaTB?

2.113 xakoro Marepuaia M3rOTaBINBAIOT ABTOMOOWIHHBIC ITUHBI?

3. UeM 3UMHSS pe3uHa OTJIMYAETCS OT JIETHEH?
4, [Touemy TOCOIOM HEINB34 3aMOJHATH PAAAATOP TOBEPXY.
d. Kak M0XHO cMITUHMTH BOLY JAJISI paauaTopa B MOXOAHBIX YCIOBUAX, HE UMES

MOJl PYKOW HUKAKNX PEAKTUBOB?
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6. B panuarop HeoOXoAMMO EPUOIUYECKU JOOABIATH TUCTUITUPOBAHHYIO
Boay. [louemy?

Keiic Ned. «MbL10»
Bce TBepbie TyaneTHbIE Mblla U3TOTOBJIEHBI HA OCHOBE HATPUEBBIX COJICH BBICIIMX
KUPHBIX KUCIOT. HO JIIOAsIM C MOBBIIIEHHON >KUPHOCTHIO KOXKHM JIMIA U TOJIOBBHI
Bpayu — JEPMaTOJIOTH PEKOMEHIYIOT YMBIBAThCA U MBITh TOJIOBY JKHJIKUM MbBLIOM,
KOTOPO€ W3TOTaBIMBAIOT U3 KaJMEBBIX COJICH >KUPHBIX KHUCJIOT WM MpErnaparom,
KOTOPOE€ MPOJAETCS B amnTeKaxX MOJ Ha3BaHUEM «3€JICHOE MBLIO» U TPEJCTaBIACT
co00li YucTOE KaIMHHOE MBLJIO 0€3 apoMaTHU3aTOPOB.

3amaHus:

Kaxk 3T0 MOXHO OOBSICHUTE?
J171s1 4eTo HYKHO MBILIO?
YeM MOKHO 3aMEHUTH MBLIO?
Hanumure peaxiuio nosy4eHus Mpiiaa?

UeM XHuAKOe MBUIO OTJIMYAETCA OT TBEPAOTO?

© gk o

HpGIIJ'IO)KI/ITe CITOCOOBI M3TOTOBJICHMS MbLIa B JOMAIIHHUX YCJIOBI/I}IX?

Keiic NeS «HepTb»

YenoeuecTBy He(dTh H3BeCTHa C ApeBHOCTU. [lo mcTOUHMKaM BIepBbIE
He(Th cTanm JH00bIBaTh Ha Oeperax EBdpara emie B 5-6 ThIC. JeT A0 H. 3. MHOTHE
YUEHBIE CUUTAIOT, YTO COBPEMEHHBIM TEPMUH «HE(DTH» TMPOU3OMIEN OT CJIOBA
«Hadata», 4TO O3HAYACT Ha SI3bIKE HApPOAOB Manoi A3uu «IIPOCauYnBATHCSY,
«yTEKaTb»

Ucnonb3oBanin  HePTh 711 OCBEIICHUS KWWl B BaBwione, ans
Oanp3aMUpOBaHUS Tel ymepiuXx jrojei B Erunre. [IpuMensiim HeTh Takke IS
MIPOU3BOJICTBA «TPEUYECKOTO OTHS». IDTO OblIa CMeCh ChHIpOM HedTH C cepod H
CEJIUTPOM.

Bo Bpemena I'unmnokpaTa MCIOIb30BAIM B KAUECTBE JIEKAPCTB MPU OOJIE3HAX
CyCTaBOB, IJ1a3, a TAK)KE OT KallIA U B KAYE€CTBE CPEACTBA ISl 3aKUBJICHUS PaH.

Hed1p mpumeHsanu Takke B CTPOUTEIHCTBE, HANPUMEP, MPH COOPYKEHUHU
Bemmkoit Kuralickoii cteHnsl, BaBUJIIOHCKOM OamrHu.

Brauane XIX Beka B Poccum BrmiepBbie M3 HEPTH MyTeM NEPETOHKUA OBLIO
MOJIyYEH KEPOCHH, KOTOPBIA MCIOJIL30BAJICS B JaMIiax, JJig OCBELIECHUs] TOMOB. B
TOT K€ MEePUOJ] IO MEPE POCTa MPOMBIILUICHHOCTH U BHEAPEHUEM MAapOBbIX MaIIUH
CTaJI BO3pacTaTh CIpoC Ha He(PTh KaK MCTOYHUK CMA30YHBIX BemecTB. 60-X roma
XIX Beka cuuTaeTcs 3apoXKIEeHHEM HEPTAHOW MPOMBIIUICHHOCTH (OypeHus
HEe(PTSIHBIX CKBAXKUH).

3amaHus:

1. OnumrTe XUMUYECKUN COCTaB HE(PTH.
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2. Kakue MeToibl uCHONIb3YIOTCS 1S pa3feneHust HeTtu Ha ¢ppakuuu’?

3. CocraBbre kiactep «Cdepbl MpuMEHEHUs] HEPTU B aBTOMOOMIIAX».

4. Kakue ¢Qpaxkuuu HEPTH HUCMOIB3YIOTCS [JIs MPOU3BOJCTBA ABTOMOOWIIBHOTO
TOIUIMBA?

4.3 . O1ieHOYHBIE CPEJICTBA MPOMEKYTOUHOM aTTECTAIMU IO TUCIUTUTUHE «XUMHUSI»

IIpomMexyTouHas arrecTanus.
[IpoMexyTouHasi aTTecTalus Mo AUCHUIUIMHE «XUMUS» MPOBOAUTCA B (opme
3adera C OLICHKOW. KeWChbl HCIONB3yIOTCS B KadeCTBE OLICHOYHOIO CpEACTBA B

paznene 6 NPUKIaAHOrO0 MOTYJIs

5. MeTonnyeckue MaTepHaJIbl
5.1. Ilepevyens npakTHYeCKUuX padoT

Paznen Tema npakTudeckoit paboTbl
1 |Tema l.2. 1. 3aKOHOMEPHOCTH VU3MEHEHUS
HepI/IO,ZII/I"ICCKI/Iﬁ 3aKOH U Ta0auIa CBOMCTB XUMHYCCKHUX 3JICMCHTOB,
JI.11. Menzeneesa o0pa3yeMbIX WMHU MPOCTBHIX M CIIOXHBIX
BEIIECTB B COOTBETCTBHH C MOJIOKEHUEM
XUMHYECKOTO aJIeMeHTa B
[Tepnoguueckoi cucreme.
2 | KontponbHas pabora 1 CtpoeHue BellecTBa U XUMUYECKHE
peakuuu
3 | Tema 3.1. IlonsiTue o pacTBOpax CriocoObl  BBIpaXEHHUSI  KOHIICHTPAIMH
pPacTBOPOB: MaccoBas T0JIst

pacTBOPEHHOI'0 BelecTBa (IIPOIEHTHAs),
MOJISIpHAsl U IpyTHe.

4 | Tema 4.1. Knaccudukanus, CocraBiieHHE€ YpaBHEHUN XUMUYECKHX

HOMEHKJIaTypa U CTPOCHUE peaKuHﬁ C Y4aCTHCM IIPOCTBIX U CJIOKHBIX

HEOPraHMYECKUX COEIUHEHUI HEOPraHUHYCCKNX BEIICCTB.

5 | Tema 4.2. PU3UKO-XUMHUUECKUE ['eHeTHyecKasi CBSI3b MEXKAY KiacCaMu
CaoiicTBa HEOPTaHUYECKUX OpPraHUu4CCKHUX u HCOPraHUYCCKHUX
BEIeCTB COCJIMHCHUH.

6 | KonTponbHas pabora 2 CBoiicTBa HEOPraHUYECKUX BEIIECTB

7 | Tema 6 Xumus B ObITY U XHUMUs B )KA3HU 001IIeCcTBa

HpOI/I3BOI[CTBeHHOﬁ ACATCIIBHOCTHU
YCJIOBCKA

8 | Tema 6 Xumus B ObITY U [IpencraBneHne pe3yJbTaTOB PEIICHUSA
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IIPOU3BOACTBEHHOU IEATEIBHOCTU | KEHCOB
4eJI0BeKa
9 | Tema 7.1. Knnaccudukanus Homenknatypa OpraHUYeCKUX

CTpOEHUE U HOMEHKJIATypa
OpraHUYECKUX BEIIECTB

COGJ:[I/IHeHI/Iﬁ OTIECIBHBIX KJIIACCOB

10 | Tema 7.2. CnoiicTBa
OPraHUYECKUX COCTMHEHU N

CocraBiieHue CXEM peakuuin
OPraHUYECKUX COCITMHEHU N

11 | Tema 7.2. CBoiicTBa
OpraHUYECKUX COCTUHEHU I

I'eneTnueckass CBS3b MCXKOY KilacCaMu
OPraHUYCCKHUX CO€IIHH€HHI>1.

12 | KouTponpHas pabora 3

CTpykTypa ¥ CBOWCTBAa OpPraHUYECKUX
BEILIECTB

43.3. TlepeuyeHsb J1aGOpaTOPHBIX padoT

Paznen

JlaGoparopHas pabota

Paznen 1. OcHOBBI CTpOCHUS BELIECTBA

JlaGoparopnas pabora Nel. «M3meHeHue
CBOMCTB 2JIEMEHTOB U MX COECIMHEHHI B
3aBHCUMOCTH OT ITOJIOJKEHHS B
[Teprnoguueckoi cucteMey

Paznen 2. Xumuueckue peakiuu

JlaGoparopnas padota No2.
CTeXHOMETPUIECKUE PACUECTEHI.

Paznen 2. Xumuueckue peakiuu

JlaGopartopnast pa6ora Ne3. "Twurmsl
XUMHUYECKUX peakiui'.

Paznen 3. PacTBopsl

JlaGopartopnas padora 4. «I[Ipurorosnenue
pPacTBOPOBY.

Paznen 3. CtpoeHue u cBOCTBA

HCOPraHNM4YCCKUX BCUICCTB

Jlabopatopnas padota 5. «CBolicTBa

MECTAJIJIOB U HEMCTAJIJIIOB»

Paznen 4. CtpoeHue u cBoiCTBa
HEOPraHUYECKHUX BEIIECTB

Jlabopatopnas pabota 6. «Xapaxrep
JUCCOIIMAIINH PA3TUYHBIX TUIPOKCHIOBY.

Paznen 4. CtpoeHue u cBoiCTBa
HEOPraHUYECKHUX BEIIECTB

Jlabopatopnas pabora 7. «nenatudukanms
HEOPTaHUYECKUX BEIICCTBY.

Paznen 5. Knaetnueckue u
TEPMOJNHAMHUYECKUE 3aKOHOMEPHOCTH

IMPOTCKAaHUA XUMHYCCKHUX peaKuHﬁ

Jlabopatopnas padota 8. «3ydyenue
BJIMSTHUS PA3JIMIHBIX (PAaKTOPOB HA

CMCIICHUC XNMHUYICCKOI'O paBHOBCCHUA)

80




Paznen 7. Ctpoenue u cBoiicTBa
OpraHM4ecKuXx BelecTB. JlabopaTtopHas
pabora " Mnentudukanus
OpPTaHUYECKUX COCTMHEHUN OTICIbHBIX

KJI1aCCOB

Jlaboparopnas pabora 9. "lIpeBpamieHus

'

OpraHHUYCCKUX BCHICCTB IIPU HanCBaHI/II/I' .

Paznen 7. Ctpoenue u cBoiicTBa
OpraHM4YecKux BellecT. JlabopaTtopHas
pabora " Unentudukanus
OpPTaHUYECKUX COCTMHEHUHN OTICIIbHBIX
KJ1acCOB

Jlaboparopnas padora 10. " CoiicTBa
CITUPTOBY»

Paznen 7. Ctpoenue u cBoiicTBa
OpraHu4ecKkux BeulecT. JlabopaTtopHas
pabora " Mnentudukanus
OpraHUYeCKUX COCIUHEHUMN OTNIETbHBIX
KJIACCOB

JlaGoparopnas pabora 11. " CsolicTBa
KapOOHOBBIX KHUCIIOT

Paznen 7. CtpoeHue u cBoiicTBa
OopraHu4eckux BemiecT. JlabopaTropHas
pabora " Mnentudukanus
OpPraHWYECKUX COETMHEHUI OTIEIbHBIX
KJIACCOB

JlaGoparopnas paboTtal?2.
"Unentudukarus opraHuuecKux
COEIMHEHNN OTAEIBHBIX KJIACCOB

5.3. Keiic 3apaHuna

Keiic Nel. «X70p B )KU3HU YETOBEKAY

Keiic Ne2. «Bogopomomobwmu - mar B OyayIiee»

Keiic Ne3. «[lama kyimmi aBTOMOOHIIBY
Keiic Ne4. «Mrbuio»

6. CIIHCOK MCTOYHUKOB

OCHOBHBIE UCTOYHHUKU:

1. T'abpuensu O.C. Xumus. 10 kmacc. YriryOneHHBIN ypOBEHb: YUEOHUK

/ O. C. I'abpuenss, . I'. Octpoymos, C. A. Cnagkos. - [IpocBemienue,

2022. — 399
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2. Xumusa. 11 xkmacc. YrmyOneHHwli ypoBeHb: yueOHuk / O. C.
l'a6puensu, U. I'. OctpoymoB, C. A. CnaagxoB, A. H. JI€BkuH. -
[Ipocsemenne, 2022. — 432

I[OHOJIHI/ITGJIBHBIC HUCTOYHUKMU:

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

http://znanium.com — 9bC «3HaHIyM»

http://e.lanbook.com — DBC «Jlaup)»

http://ebs.rgazu.ru — 9bC «AgriLib»
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