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yu4eOHON JuciuIUIMHE «XUMUS», IS TpodecCHOHAIbHBIX 00pa30oBaTEIbHBIX
opranuzauui, paspaboranHoro denepanbHbIM TOCYIaPCTBEHHBIM OIOKETHBIM
o0pa3oBaTeIbHBIM  YUPEXKACHHUEM  JIONOJHUTEIBHOTO  MPOQPECCHOHATIBHOTO
obpaszoBanusa «MHCTUTYT pa3BUTHS NpodeccHoHaNbHOro oOpa3zoBaHus» B 2022 r.
1 paboueil mporpamMmsl 00111€00pa30BaTENbHON AUCHUIUIMHBI « XUMHUS.
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1. ITacnopr (pona oueHUBaEMbIX CPEeICTB
1.1. Obuaactb npumeHennss ®OC
DOC IIpeaHa3HaYeH JUISL IIPOBEPKHU pPE3YIABTATOB OCBOCHUSA
00111e00pa30BaTENbHON YICOHOM AUCIUILIMHLI «XUMHUS» MO CICHUAIBHOCTH
09.02.07 UndopmanmoHHble CUCTEMBI M IPOIPAMMHUPOBAHUE.

Hean u 3agaum cozpanusa ®OC

Hensto coznanua ®OC sBisieTcss yCTAaHOBIEHHE COOTBETCTBHS y4EOHBIX
JOCTHKEHU N 3aIyIaHUPOBAHHBIM pe3ysibTaTam oOy4eHus o
oOureoOpazoBareabHON  AUCHUIUIMHE «XUMHUS» W TPeOOBAHHMSIM OCHOBHOM
00pa30BaTeIbHON IPOrPAMMBI.

®OC pemraet 3a1auu:

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

- KOHTpOJIb (C TMOMOIIbI0 Habopa OIIEHOYHBIX CPEJCTB) M YIIpPaBIICHUE
(C TOMOIIIbIO DJIEMEHTOB OOPATHOM CBSA3U) JOCTHKECHUEM IIeJIeH pean3aluu
OIIOII, ONPEAEIECHHBIX B BHUJIC Habopa OOIIEeKYTbTYPHBIX,
obmenpodecCHOHAIBHBIX U TPOQPECCUOHATBHBIX KOMITETCHITUN BBIITYCKHUKOB.

Ha3znauenue oHIa OIEHOYHBIX CPEJCTB: MCIOJIB3YETCS IS ONEPATHUBHOTO
U PEryJsIpHOTO yIpaBlieHHs y4eOHOW JEATENBHOCTBIO (B TOM  YHCIIE
CaMOCTOSITEILHOM) CTYJEHTOB, a TaKXK€ MpeJaHa3HA4YeH Il OIEHKH CTETeHU
JOCTMDKCHHUSI  3allJTAHUPOBAHHBIX  PE3YyJbTaTOB OOYYEHHUS TI0 3aBEPIICHUIO
o0y4deHHUs B YCTAHOBJIICHHOW y4eOHBIM I1aHoM (opMme: nuddepeHITupoBaHHbBIN
3a4€ET.

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

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

B pesynbrare ocBoeHMsT yueOHON JUCHMILUIMHBI CTYJAEHT JOJIKEH YMETh:

1. TInanupoBaTh U MPOBOJUTH XMMUUYECKUE IKCTIEPUMEHTHI

2. WccrnenoBaTh BeniecTBa M MPOBEPSTH THIIOTE3bI

3. HuaTepnpeTupoBaTh pe3yiabTaThl SKCIIEPUMEHTOB

4. TlpoBoauth pacu€Thl MO XUMHUUYECKUM (QopmylaM U  ypaBHEHHSIM
XUMHUYECKUX PEeaKIAil



5. IlporHo3upoBaTh TOCHENCTBUS XUMHUYECKUX HPUPOIHBIX, OBITOBBIX U
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 I1K (tabmuna 1).



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

CI1O u Ha ocHOBe

Koa u
HAMMEHOBaHHeE
Ils1anupyeMble pe3yabTAaThl OCBOCHUS M CIUIIIUHbI

(popmupyembIx

KOMIIeTeH LM I

O6mmue’ JlncuMIIMHADPHBIE?

OK 01. JIP 05 B yacTu Tpy10BOTO BOCIIUTAHUSA: [IP6 2 BnageTh CUCTEMON XUMHYECKHUX 3HAHUMH,
Bei6upats - TOTOBHOCTb K TpPYyAYy, OCO3HAaHME I[EHHOCTH | KOTOpas BKJIKYACT: OCHOBOIIOJIATAOIINE TTOHSATHUS
CIIOCOOBI MacTepCcTBa, TPYAOIIO0UE; (XMMUYECKHU  DJIEMEHT,  aToOM,  JJIEKTpOHHas
pCUICHHA 3a1a1 - TOTOBHOCTh K  AaKTHBHOM  JIeITE€IbHOCTH | 000JI0YKa aTtoma, S-, p-, O-3JeKTpOHHBIE OpOMTAIIH
MPOQECCHUOHANBH | TeXHONIOTMYECKON W COIUATBHOMN HAIpPaBJIECHHOCTH, | aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTD,
ol CIOCOOHOCTh ~ MHUIMUPOBATH, IUIAHUPOBATH U | OJEKTPOOTPHUIATENIBHOCTh,  CTENEHb  OKUCIICHUS,
ACATCIBHOCTH CaMOCTOATEIBHO BBITIOJIHATH TAKYIO AEATEIBHOCTD; XUMHYECKasi CBf3b, MOJIb, MOJISIDHAs  Macca,
IIPUMEHHTEIIBHO K | - yHTEepec K pa3audHbIM chepaM MpodhecCHOHATBHON | MOJISIPHBIN 00beM, YTIIEPOIHBIN CKeJIeT,
pasInIHbIM NESITEIIbHOCTH, byHKIMOHAIBHAS ~ TPYIIA, pagukall, H30Mepus,
KOHTCKCTaM OBnajieHne YHUBEPCAIBHBIMH YUYCOHBIMU W30MEpPbI,  TOMOJIOTMYECKHM  psifl,  TOMOJIOTH,

MO03HABATEILHBIMU JICUCTBUSIMU:
MP 01 a) 6a30BbI€ TOTUUECKHUE IEHCTBUS:

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

- YCTaHABJIMBATh CYIIECTBCHHBIM MPHU3HAK HIIH
OCHOBaHMS I CpaBHEHHUs, Kiaccupukanud u
000011IeHHS;

- OmpeAcnsaTh LeId  JACATCIBHOCTH, 3aJaBaTh
mapamMeTpPhbl U KPUTEPUU UX JTOCTUKCHHUS;

yIIAEBOAOPOIBI, KHUCIOPOA- H  a30TCOJAEpIKaIIne
COENIMHEHUS, OWOJOTUYECKH aKTHBHBIC BEIIECTBA
(YrneBoawl, SKHpBI, O€NKH), MOHOMEp, TOJIUMED,

CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COCMHEHUS, KPUCTAUIMUECKAsT PpEIIeTKA, THIIbI
XUMHUYECKUX peaxiuit (OKHCIUTENBHO-

BOCCTAHOBUTEINIBHBIE, JK30-U  JHIAOTEPMHUUYECKHUE,
peaknuu MOHHOTO OOMEHa), PacTBOp, DIIEKTPOJIUTHI,
HE3JICKTPOJIUTBI, JJIEKTPOJIUTUYECKAs NUCCOLMALNS,
OKHCIIUTED, BOCCTAaHOBUTED, CKOpPOCTH




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

XUMUYECKOM peakIuu, XUMHYECKOE pPABHOBECHE),
TEOPUU U 3aKOHBI (TEOPUS XMUMHUYECKOTO CTPOCHUS
oprannuyeckux BemectB A.M. byrtnepoBa, Teopus
AJIEKTPOJMTUYECKON OUCCOUUALNH, TEPUOIUYECKUN
3akoH [[.. MenneneeBa, 3aK0OH COXpaHEHUSI MacChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XHUMUH,
(GhaKTOJIOTMYECKUE CBEICHHUS O CBOMCTBAaX, COCTaBe,
MOJIYYEHU N u Oc3omacHOM HCII0JIb30BaHUH
BOKHEUIIMX HEOPraHUYECKUX U  OpPraHUYECKHX
BEIIECTB B OBITY M MPAKTUYCCKOU JEATEITbHOCTU
YEJIOBEKA;

- YMETh BBIABIIATh XapaKTEPHbIC IPU3HAKU U U
B3aMMOCBS3b U3YUECHHBIX MMOHATHH, IPUMEHSTh
COOTBETCTBYIOIIME MOHATHUS IIPU ONMCAHUU
CTPOEHHUS U CBOWCTB B3aUMOCBSI3b U3YUYCHHBIX
MOHSITUN, TPUMEHSITHh COOTBETCTBYIOIINE MOHATUS
[P OMIMCAHUU CTPOEHUS U CBOMCTB HEOPraHUYECKUX
Y OPraHUYEeCKHX BEIIECTB U UX MPEBPALICHUM;
BBISIBJISITh B3aUMOCBSA3b XUMHUYECKUX 3HAHUN C
MOHATHUSIMH U TIPEICTABICHUSAMU IPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

I[IP6 3 yMeThb HCHOJB30BaTh HAWMEHOBAHMS
XUMHUYECKUX COEJMHEHUNW MEXIYHApOJIHOTO COH03a

TEOPETUYECKOW W MNPUKIAAHOM  XUMHM U
TPUBHUAJIbHBIC HA3BaHUS  BAXHEWUIIMX  BEIICCTB
(aTHIEH, areTUJICH, TJIULEPUH, dhenou,
dbopmanbaerua,  YKCyCHas — KHCJIOTa,  TJIWIIHH,

YrapHbI Ta3, YIVIEKHCHBIM ra3, aMMHUaK, TalleHas
W3BECTh, HEramieHas W3BECTh, NUTbEBasg COJA W




JIPYTUX), COCTABIATH (POPMYJIbI HEOPTraHUYECKUX U
OPraHWYECKUX BEUIECTB, YPABHEHUS XUMHUYECKHUX
peakuuid, OOBACHATH HMX CMBICH;, MOJATBEPXKIATh
XapaKTEepHbIE  XMMHYECKHE CBOWCTBA  BEUIECTB
COOTBETCTBYIOIIMMHU SKCIEPUMEHTAMH W 3alHUCIMU
YPaBHEHUN XMMUYECKUX PEAKIUN;

- yMETh yCTaHaBJINBAaTh MIPUHAJIEKHOCTh
WU3YUYEHHBIX HEOPraHMYECKUX U  OPraHUYECKHX
BEILIECTB K OINpENEJICHHBIM KjaccaM W Tpynnam
COCIMHEHUM, XapaKTepu3oBaTb HX COCTaB U

BayKHEHUIIIHNE CBOMCTBA; ONpeaesiTh BUJIBI
XUMUYECKHX  CBA3ed  (KOBaJieHTHas,  HMOHHas,
MeTaaandecKkas, BOJIOPOJIHAS ), THUIIBI
KPUCTAJTMYECKUX pELIETOK BCIIICCTB;

KJIacCU(UIIMPOBATH XUMHUUECKUE PEaAKIINY;

- copMUpOBaTh NPEACTABICHUSA: O XUMHUYECKOM
COCTABJSIIOIIEN  €CTECTBEHHOHAayYHOW  KapTUHBI
MHUpa, POJIM XUMHUH B IO3HAHHUHU SIBIICHUI IPUPOJIbI, B
(GbOpMHUpPOBAHUY MBIIIUICHUSI U KYJIbTYPBI JIMYHOCTH,
ee (YHKIIMOHAIBPHOM TpPaMOTHOCTH, HEO0OXOAUMOI
JUISl pELICHUs] TPAKTHYECKUX 3a7a4 U SKOJIOTMYEeCKU
00OCHOBAaHHOT'O OTHOIICHHUS K CBOEMY 370pPOBBIO U
MIPUPOJTHOM CpEJIE;

ITP6 4 yMeTh MPOBOJUTH PACUYETHI IO XUMUUYECKUM
dbopMyaMm 1 ypaBHEHUSIM XUMUYECKUX PEAKITUH C
WCIOJIb30BaHNEM (U3HUECKUX BEINYHH,
XapaKTEePU3YIOUIUX BEUIECTBA C KOJIMUYECTBEHHOU
CTOPOHBI: Macchl, 00bemMa (HOpMaJibHbIE YCIOBUS)
ra3oB, KOJINYECTBA BEUIECTBA; UCIOJIb30BAThH




CUCTCMHBIC XUMHWYCCKUC 3HAHWA IJIs1 IPUHATHA
pCHIeHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTYallUAX,
CBs3aHHBIX C BCHICCTBAMHU U UX IPUMCHCHUCM

OK 02.
Hcnonp3oBath
COBPEMCHHBIE
Cpe/CTBa MOUCKa,
aHajau3a u
UHTEPIIPETAIIUN
uHbOpMaLIK U
UH(GOPMAITMOHHBI
€ TEeXHOJIOTUH JIJIs
BBITMIOJTHEHUS
3a/1a4y
npodeccroHaIbH
OU NeATEIILHOCTH

B o6nacTu ieHHOCTH HayYHOTO MTO3HAHUS:

JIP 04 cdopMUpOBaHHOCTE ~ MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HaykKu U OOIIECTBEHHOM MPAaKTUKH,
OCHOBAaHHOTI'O Ha uasnore KYJBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeCTa B
MOJIMKYJIBTYPHOM MHUpE; COBEPIIICHCTBOBAHHE
SI3BIKOBOM W YUTATEILCKOW KYJbTYPhl KaK CPeICTBa
B3aUMOJICHCTBHS MEXY JIIOJbMU U TTO3HAHUS MUPA;

OCO3HAaHHWE I[IEHHOCTM HAy4YHOU  JAESATEIbHOCTHU
TOTOBHOCTh OCYLIECTBIISITh IIPOECKTHYO U
UCCIIEN0BATEIbCKYIO JIESATEIbHOCTh MHIWBUAYAJIBHO
U B CpYIIIE

OsnaneHue YHUBEPCATIbHBIMU y4eOHBIMU

TIO3HABATEILHBIMH JICHCTBHUSIMHU:

MP 04 B) pabora ¢ uadpopmarmei:

- BJIQJICTh HABBIKAMU IOJIYYCHHS WHQPOpPMAIUU W3
UCTOYHHKOB  pPa3HBIX  THIIOB, CaMOCTOSITEIHLHO
OCYIIECTBJIATh TOWCK, aHAJIN3, CHCTEMAaTHU3aIUI0 H
MHTEPIpPETaNi0 WHPOPMAIMH Pa3IUIHBIX BUIOB H
dbopm npeacTaBICHUS

- CcOo3/1aBaTh TEKCTHl B pa3IMYHBIX (opmaTax ¢
y4eTOM Ha3HA4YeHHUS WHPOpPMAIUK ¥  IICJICBOM

aymuToOpuH,  BBIOMpas ~ ONTUMaIbHYIO  (opmy
MPEJICTABJIEHUS U BU3YyaJNU3aLNH;
-  OLUEHMBATH  JIOCTOBEPHOCTb,  JIETUTUMHOCTH

[TP6 3 ymeTh M1aHUPOBATH U BBINOIHATH XUMHUUECKHUH
HKCIIEPUMEHT (IIPEBPAILICHHS] OPraHUYECKUX BEIIECTB
IIPU HarpeBaHUHU, MOJYYEHUE ITUIIEHA U U3YUECHUE €TO
CBOMCTB, KAauECTBEHHBIE pEaKIMM Ha aJbJIETUIBI,
KpaxmaJl, YKCYCHYIO KHUCJOTY; JAeHaTypaiusi OelIKoB
Opyd  HAarpeBaHWM, LIBETHbIE PEAKIHH  OEJIKOB;
MPOBOJIUTH

peakuuu HWOHHOro OOMeHa, ONpeNeNsiTh Cpemdy
BOJAHBIX pAacTBOPOB, KAYECTBEHHbIE pEAKUMWUA Ha
cyibdar-, kapOOHAT- U XJIOPUA-aHHOHBI, HA KAaTHOH
aMMOHHS; pelaTh AKCHEPUMEHTAJIbHBIE 3aJadyd IO
teMaM "Metamsl" u "HemeTamibl'") B COOTBETCTBUH C
MpaBUJIAMH TEXHUKH O€30MaCHOCTH MPU 0OpaIEHUH C

BeIlleCTBAMU H  J1aOOpaTOPHBIM  00OpPYJOBaHUEM;
MPEICTABISATD PE3YNIbTATHI XUMHUYECKOTO
JKCIIepUMEHTa B (opMe  3amucu  ypaBHEHHI
COOTBETCTBYIOIIUX peakmuii u  (HopMyIupoBaTh
BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

[IP6 6 yMmeTh aHaIU3UPOBATh XUMHUYECKYIO

uH(GOPMAIINIO, TTOTYy9aeMyl0 U3 Pa3HbIX UCTOYHUKOB
(cpencTB maccoBoi mHpOpManuu, ceTb HTEpHET U
Apyrue);

- IIP6 4 BnameTh OCHOBHBIMM METOJAAMH HAyYHOTO
MO3HAHUS  BEIIECTB W  XMMHUYECKUX  SBJICHUUN
(HabnroeHue, W3MEpEHHUE, AKCIIEPUMEHT,
MOJEJIMPOBAHNUE); YMETh MPOBOJMUTH PACUETHI MO




uHpopManuu, €€ COOTBETCTBHE
MOPAJILHO-3TUYECKUM HOpMaM

- HCII0JIb30BaTh CPEICTBA UHPOPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJOTUM B pELICHUU
KOTHUTUBHBIX, ~ KOMMYHHKATHBHBIX U
OpraHu3alMOHHBIX 33/1a4 ¢ COOJII0/IEHUEM
TpeOOBaHUN IPrOHOMUKHU, TEXHUKU O€30aCHOCTH,
TUTHUEHBI, pecypcocOepekeHus, IPaBoOBbIX U
ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHON
0e30IacHOCTH;

- BJIAJICTh HABbIKAMHU PACIO3HABAHUS U 3aIIUTHI
uHpopmMaIu, UHPOPMaIIMOHHOM 0€30MaCHOCTH
JUYHOCTH;

IIpaBOBbIM U

XUMHUYECKUM (POopMyJsiaM U YpaBHEHUSIM XUMHUYECKHUX
peakuuii ¢ MCHOJb30BaAHMEM (U3MUECKUX BEIUYMH,
XapaKTepU3yIOMKMX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: MAaccChl, 00beMa HOPMAaJIbHBIE YCJIOBHS)
ra3oB, KOJMYECTBAa  BEIECTBA;  HCIOJIb30BAThH
CUCTEMHbIE XUMHUYECKUE 3HAHMUS JJs TPUHITHS
pelIeHNI B KOHKPETHBIX >KM3HEHHBIX CHUTYyalUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM

OK 04.
DddexTuBHO
B3aMOJICHICTBO
BaTh M pabOTaTh B
KOJUICKTHBE U
KOMaH/1e

- TOTOBHOCTb K CaMOPA3BUTHUIO, CAMOCTOATCIBHOCTH
U CaMOOIIPCACICHUIO,

MP 03 OBiazeHue HaBbIKAMU y4eOHO-
UCCIIEOBATEILCKOM, TMPOEKTHOM MW  COLMAIbHOU
JIEATSIIHHOCTH;

OBnajgeHre yHUBEpPCATbHBIMH KOMMYHHKATHBHBIMU
JIEHCTBUSMU:

JIP 07 6) coBMecTHas NeATeIbHOCTD:

- TIOHUMaTb U UCIOJb30BaTh MPEUMYILIECTBA
KOMaHHOW U WHIUBUIYAIBHON PabOTHI;

- NPUHUMATh LEIU COBMECTHOM JEATEIbHOCTH,
OpraHU30BBIBATh U KOOPJIUHUPOBATH JIEUCTBUS 1O €€
JTOCTHXKEHUIO: COCTaBIIATH IJ1aH JICUCTBUH,
pacrpenensTh pojii ¢ y4eTOM MHEHHH y4aCTHUKOB
00CyXaTh PE3yIbTaThl COBMECTHON PabOTHI;

- KOOPAUHUPOBATh U BBIMIOIHATH Pa0OTy B YCIOBUAX

[1P6 3 ymeTh mIaHUPOBATH U BHITIOJIHATD
XUMHUYECKHUI SKCIIEPUMEHT (IIPEBPAILCHUS
OpraHWYECKHUX BEIIECTB IIPU HarpeBaHUM, MOJyYCHUE
ATUJIEHA U U3YUYEHUE €T0 CBOMCTB, KAUECTBEHHBIE
peaKIuu Ha aabJerubl, KpaxMall, YKCYCHYIO
KHUCIIOTY; IeHATypalrs O0eJIKOB IIPU HarpeBaHuUH,
[[BETHBIE PEAKIIMU OEIKOB; MPOBOJAUTH PEAKIINH
MOHHOTO 00OMEHA, OTPEENSITh CPEy BOTHBIX
PacTBOpPOB, KAUECTBEHHBIE PEAKIIUU Ha CyNbdar-,
KapOOHAT- U XJIOPU/-aHUOHBI, HA KATHOH aMMOHUS;

[1P6 5 pemaTh SKCIEpUMEHTAIbHbBIC 3a]]a4H 110
teMmaM "Mertamael" 1 "HemeTaiuiel" B COOTBETCTBHH
C IIpaBUJIaMHU TEXHUKHU O€301TaCHOCTH MPH
OOpalIeHnH ¢ BEIECTBAMH H JTA0OPATOPHBIM
000pyA0BaHUEM; MPEACTABIIATH PE3YyJIbTAThI
XUMHYECKOT0 SKCIIEpUMEHTa B hopMe 3alncu
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peanpbHOrO, BUPTYaJIbHOTO U KOMOWHHPOBAHHOTO
B3aHMMO/JICHCTBHS;

OCYIIECTBJISITh ~ MO3UTHUBHOE  CTPATETHYECKOE
MOBEJICHUE B PA3JIMYHBIX CHUTYyaIUsX, MPOSBISITH
TBOPYECTBO U BOOOpakeHHe, ObITh MHUIIMATUBHBIM

OBnajieHne YHUBEPCAIbHBIMU PETYJISITUBHBIMU
JIEUCTBUSMU:

MP 02 r) npunsitTie cedst U Ipyrux JIOAeu:

- IPUHUMATh MOTHUBBI M apTyMEHTBHI JIPYTUX JIOJeH
IIPU aHAJIN3€ PE3YyJIbTAaTOB JICSITCIHHOCTH;

- IPU3HABATh CBOE IMPABO M MPABO JIPYTHUX JIOJCH Ha
OIINOKU;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C TO3UIMHU
JPYroro 4ejioBeKa

YPaBHEHUH COOTBETCTBYIOIUX PEAKLIUN U
(GopMyIHpOBaTh BHIBOABI HA OCHOBE 3TUX
pe3ynbTaToOB

OK 07.
ConelicTBOBaTH
COXpaHEHHIO
OKpY’KaIoIIEen
cpenbl,
pecypcocoepex
€HUIO0, TPUMEHSTh
3HaHUSA 00
U3MEHEHUHU
KJINMarTa,
TIPUHITATIBI
OCepEKIIMBOTO
MIPOU3BOJICTBA,
3 PeKkTUBHO
JIEVCTBOBATH B

JIP 14 B obGnactu 3KOJIOTMYECKOT0 BOCTIMTAHUS:

- c(hopMHUPOBAHHOCTh OSKOJIOTHYECKONW KYJIBTYPBHI,
MOHWMAaHWE BIIMSHUS  COIMATIBHO-2KOHOMHYECKUX
IIPOLIECCOB HA COCTOSTHUE MPUPOJTHOM M COLMAIBHOMU
cpeabl,  OCO3HaHHWE  TIJ00aJbHOTO  XapakTepa
AKOJIOTHYECKHUX TIPOOJIeM;

- IUTAHUPOBAHMWE W OCYLIECTBICHHE JCUCTBUN B
OKPYKAIOIIEH Cpelle Ha OCHOBE 3HaHWSA ILeleun
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE INCUCTBUU, MPUHOCIIIUX BpEX
OKPY’KAIOIIEH CPEeaE;

- YMEHHME  TPOTHO3UPOBATH  HEOIArONpHUATHbBIC
JKOJIOTMYECKUE TOCIEACTBUS  MPEANPUHUMAEMBIX
JNEUCTBUN, NPENOTBPALIATh UX;

- pacCIIMPEHUE OIbITA AEATEIBHOCTH 3KOJIOTHYECKOU

ImPo 1 chopmMupoBaTh  MPEACTABICHHUS: O
XUMHYECKOM COCTAaBJISIONIEN €CTECTBEHHOHAYYHOU
KapTUHBI MHUpPa, POJIM XUMHUU B TO3HAHUU SBJICHUU
PUPOJIBI, B (POPMHUPOBAHUHN MBIIIJICHUS] W KYJIbTYPBI
JUYHOCTH, €€ (YHKIHMOHAIBPHOW T'PaMOTHOCTH,
HEOOXOAUMON NJIs pEelIeHUsT MPAKTUYEeCKUX 3a7ad 1
AKOJIOTHYECKH 00OCHOBAHHOT'O OTHOIICHHS K CBOEMY
3J0POBbIO M IPUPOJHON CPETIE;

[TPG 5 ymeTh cobmto1aTh paBuiIa SKOJIOTUUECKH
11e7eco00pa3Horo MoBEACHUS B OBITY U TPYIOBOM
JIESITEIBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3I0POBBSA
Y OKPYXKarouel MPUPOTHON CPENIbl; YUUTHIBATH
ONAaCHOCTh BO3JCHUCTBHS HA KUBBIE OPraHU3MbI
ONPEJICIICHHBIX BENIECTB, IOHUMAsi CMBICIT
MOKa3aTeJisl MPeIeIbHOW JOMYCTUMOM KOHIICHTPAIIUH
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Ype3BbIYaHBIX HaIpaBJICHHOCTH;
CUTYyaUAX MP 03 OBJIaJICHUE HaBBIKaMU y4eOHO-
UCCIICIOBATENbCKOM, TPOEKTHOW U  COLMAJIbHOU
NeSATEeNbHOCTH;
JIP 09. I'oTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO, .
[TP6 1 CpopMupoBaHHOCTH MPEACTABICHUI O MecTe
B TOM YHCJI€ caMO00pa30BaHUI0, Ha MPOTHKEHUH . .
. XUMUU B COBPEMEHHOW HAy4YHOW KapTHHE MHUPA;
BCEH JKU3HU; CO3HATEILHOE OTHOIIICHHUE K
NMOHUMAHWE POJU XUMUU B  (HOPMUPOBAHUU
HEIPEPBIBHOMY 00Pa30BaHUIO KaK YCIOBUIO .
IIK 2.4. . " . Kpyrozopa ¥  (YHKIMOHAJIBLHOW TPaMOTHOCTHU
yCHenrHo# nmpodeccroHaabHON U 001IeCTBEHHON
OcyuiecTBIsAThH eSITEBHOCTH YeJIOBEKa JUIS PEIICHUS MPAKTHUECKUX 3a]1a4;
pa3paboTKy [1P6 3 Biamenwe OCHOBHBIMH METOJIaMH HAy4YHOTO
MP 01. YMeHne caMOCTOSTENBHO ONPEALATh LETU
TECTOBBIX MO3HAHUS, UCTIOIB3YEMbIMU B XUMUU: HAONIOICHHE,
NEATENIbHOCTU U COCTABIIATH IUIAHBI E€ATEIBHOCTH;
HaOOpOB U ONHMCAHUE, W3MEPEHHE, OKCIEPUMEHT; YMEHHUE
CaMOCTOSITEIIbHO OCYHIECTBIIATh, KOHTPOJIUPOBATH U
TECTOBBIX o0pabartbIBaTh, OOBSCHSTD pe3yabTaThI
KOPPEKTUPOBATH JIESITENBHOCTD; UCIIOIB30BaTh BCE
CLEHApHUEB IS NPOBEACHHBIX  OINBITOB W  JelaThb  BBIBOJBL
BO3MOJKHBIE PECYPCHI ISl JOCTHKEHUS
IPOrpaMMHOTO . TOTOBHOCTh W CIIOCOOHOCTh TPHUMEHSTH METOIbI
MOCTAaBJIECHHBIX 1IEJIE U peain3aliy IUIAHOB
oOecrieyeHusl. MO3HAHMS TP PEIICHUH NPAKTUYECKUX 3a/1aY;
JeSITeIbHOCTH; BHIOUPATH YCIICITHBIE CTPATETHH B
Pa3JIMYHBIX CUTYyaIUsAX
IIK 10.1. JIP 13. Oco3naHHbIl BBIOOp OyAyiei npodeccuu u .
. p oYY pod [TP6 1 ChopMupoBaHHOCTH MIPEACTABICHUN O MECTE
O6pabaTbiBaTh BO3MOKHOCTEW peanu3aiuiu COOCTBEHHbBIX . .
. XUMHUHU B COBPEMEHHON HayYHOU KapTUHE MUPA;
CTaTUYECKUHN U KU3HEHHBIX [JIAHOB; OTHOLIEHUE K
. . MOHMMAaHHUE PO XUMUHU B POPMUPOBAHUHT
JUHAMHUYECKUN npodeccHoHaIbHON NEeITeTFHOCTH KaK .
Kpyroszopa v pyHKIHOHAIbHOW TPaMOTHOCTHU
MH(MOPMALIMOHHBI | BO3MOKHOCTH YYaCTHUSI B PEIICHUU JIMYHBIX,
. YyeJIoBeKa JIJIsl pelIeHUs MPAaKTUYECKUX 3a/1ad4;
1 KOHTEHT. 00I111eCTBEHHBIX, TOCYIAPCTBEHHBIX,
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00IIEeHAIMOHAJIBHBIX IPOOJIEM.

MP 03. Bnagenne HaBbIKAMH MO3HABATECILHOM,
y4eOHO-HUCCEe0BATENbCKON U MMPOEKTHOM
NEeATeNIbHOCTH, HaBbIKAMU Pa3pelIeHus TpooIieM;
CIOCOOHOCTh ¥ TOTOBHOCTB K CAMOCTOSITETLHOMY
MOMCKY METOJIOB PEIICHUS MTPAKTHUYECKUX 3a/1a4,
MPUMEHECHHIO Pa3IMUHBIX METOJIOB

MO3HAHM.B CO3/IaHUH HOBOM 0a3bl MaTepHaIbHOMN
KYJbTYPBI, B pEIIEHUU TI100aIbHBIX TTPOOIeM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA

[TP6 3 BnaneHre OCHOBHBIMH METOAAMU HAy4YHOT'O
NO3HAHUS, UCIIOJIb3YEeMbIMU B XUMUU: HAOIIOACHHE,
OIMCaHUE, U3MEPEHUE, DKCIIEPUMEHT; YMEHUE
00pabartbiBaTh, 0OBIACHITH PE3YJIbTaThI
IIPOBEAECHHBIX OIBITOB U J€JaTh BHIBOBI;
TOTOBHOCTb M CIIOCOOHOCTh MPUMEHSATHh METObI
II0O3HAHUs IIPU PELICHUU IIPAKTUYECKUX 3a/1a4;

[1P6 5 Brnanenue npaBmiiaMu TEXHUKH 0€30TTaCHOCTH
[MPU UCIIOJIb30BAHUY XUMUYECKUX BEIIECTB;

1K 10.2.
PazpabaTbiBaTh
TEXHUYECKHUE
JTOKYMEHTBI JJIsI
yIIpaBJICHUS
UH()OPMAIIMOHHBI
MU pecypcamu

JIP 09. I'oTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHMUIO,
B TOM YHUCJIE CaMOOOPa30BaHUIO, HA IPOTSKEHUU
BCEW JKU3HU; CO3HATEIBbHOE OTHOILLIEHHUE K
HENPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO
yCHENnTHO#M mpodeccroHaIbHON U 001IeCTBEHHON
NEATEIbHOCTH.

MP 01. YMeHHne caMOCTOSITEILHO ONPEACTATh LETn
NEATEIbHOCTU U COCTABIIATH IUIAHBI IEATEIIBHOCTH;
CaMOCTOSITEIIbHO OCYLIECTBIIATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATH IEATEIBHOCTD; UCIIOIB30BAaTh BCE
BO3MOJKHBIE PECYPCHI ISl JOCTHKECHUS
IIOCTABJICHHBIX LEJICH U peAIN3aluU IIJIAHOB
NEeATEeNbHOCTHU; BBIOUPATh YCIEIIHbBIE CTPATErH B
Pa3IMYHBIX CUTYyalUsX

[1P6 3 BrnageHne OCHOBHBIMH METOJIaMH HAYIHOTO
MO3HAHMS, UCTIOIB3YEMBIMU B XUMUH: HAOJIIO/ICHHE,
OMHUCAaHUE, U3MEPEHUE, IKCTIEPUMEHT; YMECHUE
o0pabaTheIBaTh, 0OBSICHATH PE3yJIbTATHI
MIPOBEJICHHBIX OIBITOB U JI€JIaTh BHIBOIBI;
TOTOBHOCTh M CTIOCOOHOCTB IMTPUMEHSTH METO/IbI
MO3HAHUS TIPU PEIICHUM MPAKTUYECKUX 3a/1a4;

[1P6 5 BrnageHnue nmpaBmiiaMu TEXHUKH O€30TI1acH
OCTH MPU UCTOJIB30BAHUHA XUMHYECKUX BEIIECTB;

[TP6 6 ChopMupoBaHHOCTH COOCTBEHHOM MO3HUITUN
110 OTHOIIEHUIO K XUMHUYECKOH nH(MOpMAaIIHH,
TITOTy4aeMOM M3 pa3HbIX HCTOYHUKOB

13




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 OOYYEeHHMM 0O JaHHOW TeMe€ WU
pazzieny, NOo3BOJSIOT KOHTPOJIUPOBATh 3HAHUS OJTHOTO U TOTO e
maTepuana  HeoJgHokpaTHo.  llemecooOpa3HO  MPOBOAMUTH
KOHTPOJIbHBIE paboThl paznuyHoro Buaa. C  MOMOIIbIO
IPOMEXKYTOYHOM KOHTPOJIbHOM pabOThl MPOBEPSETCS YCBOCHHE
oOydJaromuMHCs MaTepualia B TEpUOJ M3YUYEHUS TEMBI.
HroroBast KOHTpoJIbHAsA paboTa MPOBOAUTCS C LIEJBIO IPOBEPKHU
3HAaHUM M yMEHMH 1O OTHEIbHOW Teme, Kypcy. Jlomarnss
KOHTpOJIbHas paboTa NpHU3BaHA CHUCTEMATHU3UPOBATH 3HAHUS,
MO3BOJISIET TMOBTOPUTh U 3aKkpenuTh Martepuan. [lpu ee
BBITIOJIHEHUN OOYyYalolIuecs He OrpaHUYeHbl BPEMEHEM, MOTYT
UCIIONIB30BaTh  JIFOOBIE  yueOHbIe  mocoOusa.  Kaxmgomy
oOyuaroliemycss JaeTcsi CBOM BapuaHT paboThl, B KOTOPBIN
BKJIIOYAIOTCS  TBOpYECKHE 3aJaHusd Uil (OpPMUPOBAHUSA
0003Ha4YE€HHBIX KOMIIETEHTHOCTEH.

Koucrmekr

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

[IpakTueck
ast pabota

[MpakTrdeckas paboTa — 3TO 3aJaHUE ISl CTyJEHTa, KOTOPOE
JOJKHO  OBITh  BBIMIOJHEHO MO  TEME,  OIPEACIICHHON
npernojaBarenaeM. [IpeamosiaraeTcss TakKe  HMCIOJIb30BaHUE
PEKOMEHJIOBAaHHOM WM  JIMUTEpaTyphl TMpPH TOATOTOBKE K
NpaKTHYeCKOW paboTe W TMIaHa W3y4YeHUs MaTepuana.
PaccmarpuBaemMoe 3amaHme B psAle€  COydaeB  BKIIIOYAET
JIOTIOJTHUTENIbHYIO0 MPOBEPKY 3HAHUN CTYACHTa — IMOCPEICTBOM
TECTUPOBAHMSI WJIW, HANpUMeEp, HAMUCAHUA KOHTPOJIBHOM
paboTHI.

['maBHas 11e7H MPOBEACHUS MPAKTHUECKONW PabOTHI 3aKITI0YACTCS
B BBIPA0OTKE y CTY/ICHTA MPAKTUYCCKUX YMEHUH, CBSI3aHHBIX C
00001IeHneM W MHTEpIpeTaleil TeX WIM HHBIX Hay4YHBIX
matepuanioB. Kpome Toro, oXumaercs, dUTO pPE3yJbTaThI
IPAKTUYCCKUX 3aHATUH OYIyT BIOCIECJACTBHU HCIOIB30BATHCS
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O6Y‘I&IOI].[I/IMI/ICH JJI1 OCBOCHHA HOBBIX TCM.

JlaGopatop
Has pa0oTa

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

OKCIIEPUMEHT, HAIPAaBICHHBI Ha TOJy4YeHHE pe3yabTaToB,
UMEIOIINX 3HAYCHHUE C

TOYKH 3PEHHUS YCIENIHOTO OCBOCHHS CTyJASHTaMH Yy4eOHOMH
IPOTPaMMBI.

B nporecce naGopatopHoit paboThl CTYACHT:

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

— COIOCTABIISIET PE3yIbTAaThl KOHIICTIIUSAMU;

— OCYIIECTBJISICT HMHTEPHPETAIMI0 HWTOTOB JIaOOpaTOPHOU

pa6OTBI, OOCHUBACT IMPUMCHHUMOCTDL IIOJIYUCHHBIX JIAaHHBIX Ha
IMPAKTUKEC, B KAYCCTBC HCTOYHUKA HAYYHOT'O 3HAHUA.

Keriic-
3a7aHue

[IpobGremHOE 3a7aHKe, B KOTOPOM OOyYaromeMycsl TpeaiaraloT
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 IIJTAHOM.
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Tabaununa 2. @opmMbl KOHTPOJISA M OLCHUBAHUA (POPMHUPYEMBbIX KOMIIETCH UM

Kon n HauMeHoBaHuUe Paznen/Tema Bxonnon Texkymuii KOHTPOJIb Py6exwusniit | Ilpome
bopMUpyeMBIX KOMITETCHITUH KOHTPOJIb KOHTPOJIb | )KYTOYH
ast
aTTecTa
s
O11eHOYHOE CPEJICTBO
OK 01. Beioupats crioco6s: Paznen 1. Tema 1.1, TECT (bpOHTANBHBIN OIPOC; OIICHKA 3ayer ¢
perienns 3a1a4 1.2, Paznen 2 Oruenka Tecta KOHTPOJIbHBI E)IICHKO
HPO(eCCHORATBHOI Tema 2.1 2.2, Paznen 3 - OLICHKA MTPaKTHUYECKUX paboT X padoT; 51
eATENEHOCTH Tema 3. 1., 3.2 - OILICHKa BBITIOJTHECHHUS
MPUMEHHTETHHO K Paznen 4 Tema 4.1. 4.2 71a00paTOPHBIX PadoT;
Pa3JIMYHBIM KOHTEKCTaM 4.3 Paszien 5, Tema 5.1.
Pa3znen 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
MOMCKa, aHAJIN3a U Paznen 4 Tema 4.1. 4.2 - OLICHKA MTPaKTHYECKUX paboT X paboT;

WHTEPIpETalun
uHbOopMaIH, 1
nH(OPMAITMOHHBIE
TEXHOJIOTUH JIsI BBITIOJTHEHUS
3a1a4 npohecCUOHAIBHON
JeSTETHbHOCTH

Pazgen 5, Tema 5.1.
Paznen 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
B3aHMOJICUCTBOBATD U Paznen 6 Tema 6.1 - OLICHKA MTPAKTHUYECKUX pabOT  [KOHTPOJILHOMU
paboTath B KOJUIEKTUBE U Pasnen 7 Tewmsl, 7.2, 7.3 - OIICHKA BBITIOJIHEHUS | pabOTHI
KOMaH/1e JabopaToOpHBIX padoT; Ornenka
KENCOB
OK 07. ConeiicTBOBaTh (bpoHTaIBHBIN ONPOC; Ouenka
COXPaHEHMIO OKPY Karomen - OLICHKA MTPaKTHUYECKUX paboT KeicoB
cpensl, pecypcocoepexenuto, | Paznen 3Tema 3. 1 - OIICHKA BBITIOJTHCHUS
MPUMEHSATH 3HaHUS 00 Paznen 6 Tema 6.1 J1abopaTOpHBIX padoT;
W3MEHEHUHU KJIMMaTa,
MPUHITUTIBI OEPEHKITUBOTO
POU3BOJICTBA, 3)PEKTUBHO
JIeHICTBOBAThH B
Ype3BbIUAMHBIX CUTYAIUIX
I1K 2.4. OcymiecTBasTh Paspen 3Tema 3. 1, 3.1 . OrieHka
(bpoHTaIBHBIN OMPOC; N
pa3pabOTKy TECTOBBIX Paznen 4 Tema 4.1. 4.2, KeHCcoB
Orenka tecrta
HAaOOPOB U TECTOBBIX 4.3
- OIIEHKA MMPAKTUYECKUX PabOT
CLICHapHUEB JJIs Paznen 5, Tema 5.1.
- OIICHKA BBITIOJIHEHUS
nmporpaMMHOro ooecrieueHus. | Paznmen 7 HA60DATODHLLX DAGOT:
Temst 7.1, 7.2, 7.3 PATOPHBIX pPaboT,

IIK 10.1. O6pabaThiBaTh Pasnen 6 Tewma 6.1 OreHka
CTaTUYECKHUU U KENCOB
TUHAMHWYECKUU
WH()OPMAITMOHHBI KOHTEHT.

IIK 10.2. Pa3pabaTsiBaTh Paznen 6 Tewma 6.1 OreHka
TEXHUYECKHE TOKYMEHTHI JIJIsi KeiicoB

yIpaBJieHUs
MH()OPMALIMOHHBIMU
pecypcamu
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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 NMPE3CHTAIMS YeTKUMHU BBIBOJIAMH.

2. | KoMmproTrepHas mpe3eHTaIs COOTBETCTBYET HeimsiM W 3amadam | 4 | Xoporr
JACITATUTHHEL, COJIep)KaHHE MIPE3CHTAITUN MTOJIHOCTBIO 0
COOTBETCTBYET 3asABJICHHOW TeMe, 3asBJIICHHAs TeMa pacKphITa
HEJIOCTATOYHO IIOJIHO, TIPH O(DOPMIICHUH TMPE3CHTAIMA UMEIOTCS
HEI0YCTHI.

3. | KommbrorepHas mpe3eHTanusi COOTBETCTBYET IEIsAM M 3adadaMm | 3 | YoBie
JTUCHIHIUIMHBI, HO € coJepkaHWe HE B TIOJHOH Mepe TBOPHUT
COOTBETCTBYET 3asABJICHHOW TeMe, 3asBJIICHHAs TeMa pacKphITa €JIbHO
HEJI0CTATOYHO MTOJTHO, HapyIIeHa JIOTUYHOCTH u
IIOCJICIOBATEIILHOCTH B PACIIOJIOKCHHUH CIIAlI0B.

4. | [IpezenTanus HE  COOTBETCTBYeT ImeinsM u  3amadam | 2-0 | Heymos
JTUCIHIUIMHEI, COAEPKaHUE HE COOTBETCTBYET 3asBIICHHOM TEME M JICTBOP
M3JI0KEHO HE HAYYHBIM CTHIICM. UTEIbH

0
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Kputepumn oueHku pepepatoB, KOHCMNEKTOB:

Ne Kpurepun onenku 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 3PCHHS 110 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 MPEABABIACMbBIM
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 ITOJIHO, OTCYTCTBYIOT HOBEHIIIHEC
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 TOJTHO, 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 paboThI HE COOTBETCTBYET 3asBIICHHOW TeMe, BJICTB
coziepkaHre pabOThl U3JI0KEHO HE HAYYHBIM CTHIIEM. opuTe

JBHO
KpuTtepuu oueHKHu KOHmMpPOabHOI padomul:

Ne Kputepuu onenku Oamn | oreH

n/ Bl | Ka

n

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

TpeOOBAHUSIMU;

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

— paboTa  BBIIOJHEHAa TPaMOTHO C  TOYKH  3PCHUS
IIOCTABJICHHOM 3ajauM, T.e. 03 OmMUOOK M HEIO0YETOB WU
JOMYIIEHO He OoJiee OAHOTO HEA0YeTa.

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

- MOKa3aH JOCTATOYHBIH YPOBEHb 3HAHHUS HM3yYEHHOTO
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 0HOM HeTpyOO OIIMOKU U OJTHOTO HEJ0YeTa
0) wiu He OoJiee 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 PaOO0ThI WM JOMYIIEHBI 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/ JBl | 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 OIMOOK U HEIOYETOB WU 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 BBIMOJHEHA MOJHOCTHIO, HO TOMYIIEHO B HE:
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 MHHHUMAJbHBIE 3HAHUSA IO OCHOBHBIM 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) onHa HerpyOasi ommOKa ¥ TpU HEJoueTa, 1) MPU OTCYTCTBUH
omnboK, 4—-5 He04YeTOB
4. | - 4yuciao omuOOK W HEIOYeTOB mpeBocxoautr Hopmy, npu | 2-0 | Heyno
KOTOPOIl MOKET OBITh BHICTABIIEHA OIIEHKA «YIOBJIETBOPUTEIHHO BJIETB
WIH €CIT TIPABWIIHLHO BBITIOJIHEHO MEHEE TTOJIOBUHBI 33/ 1aHMUS; opuTe
— €CNM CTYINEHT HE NPUCTYMald K BBHINOJHEHUIO 3aJlaHUsd WIH JBHO
NPAaBWJIHHO BBHITIOJHUI He O60siee 10 mpoIeHTOB BCexX 3aJaHui.
Kputepum ou,eHKM YCTHbIX 0meemos
Ne Kputepuu onenku Oas1 | OllEHK
n/ JBI | A
n
1. | 1. Iloka3piBaeT r1yOOKO€ M IMOJHOE 3HAHUE W NMOHUMaHue Bcero| S | OTinu
00BbEMa MporpaMMHOI0 MaTepuraa; MOJHOE TOHUMaHUE CYIIHOCTH| HO

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

2. YMmeer COCTaBUTh NOJIHBIM W TNPABUJIIBHBIM OTBET HAa OCHOBE
U3YYEHHOIO Marepuaia; BbIACNISTh TJIaBHbIE  TOJIOKEHUS,
CaMOCTOSITEJILHO MOATBEPKAAThH OTBET KOHKPETHBIMU
npumepamMu, (aKkTaMu; CaMOCTOSATENbHO W apryMEHTUPOBAHO
JIenaTth  aHaim3, O00OOIIEeHHs, BBIBOJABI. Y CTAaHABJIWBATH
MEKIIPEIMETHbIC (HA OCHOBE paHee MPUOOPETEHHBIX 3HAHUM) U
BHYTPUIIPEAMETHBIE CBSI3M, TBOPUYECKU MPUMEHSTH MOITYyYEHHbIC
3HaHUS B HE3HAKOMOW cutyamnuu. llocienoBaresnbHO, 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 OMPENICTICHUE U HUCTOJKOBAaHUE
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
pallMOHAJIBLHO HCIOJIB30BaTh HATrJISIHBIE MOCOOMS, CIpPaBOYHBIC
MaTepuabl, y4eOHUK, JIOTIOJIHUTEIIBHYIO JUTEpaTypy,
NEPBOUCTOYHUKH; MPUMEHSITh CUCTEMY YCJIOBHBIX 00O3HAYEHUM
IIPU BEJICHUM 3alUCe, COMPOBOKIAIONIUX OTBET; UCIIOIb30BaHUE
JUISL IOKA3aTeIbCTBA BHIBOJIOB M3 HAOJIIOCHUN U OTBITOB.

3. CaMOCTOsITeIbHO, YBEPEHHO U OE30IIMOO0YHO MPUMEHSET
MOJIYYEHHBIE 3HAHUS B PEHICHUU MpoOJieM Ha TBOPYECKOM
YpOBHE; JIOMyCKaeT He 0oJiee OJHOr0 HEA04YETa, KOTOPBIM JIETKO
UCIIPABIIsCT MO TPEeOOBAHUIO YUUTENS; HUMEET HEOOXOIUMbIC
HaBBIKM PAbOTBI ¢ mpubopamMu, COMYTCTBYIOIIMMHU OTBETY;
3aMKCH, COTPOBOXKIAIONINE 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
BOCIIPOU3BEACHUN  W3YYEHHOTO  MaTepuayia,  OIpejaesieHus
NOHSATHM  Jajd  HEMOJHble, HEOOJbIINE HETOYHOCTH TIpH
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
HEJIOYETOB M MOXET UX HCHPABUTh CAMOCTOATENBHO 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 caMOCTOSITENbHO BBIACHATh TJIABHBIC IOJIOKEHHS 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 p€YM W CONPOBOXKAAIIIEH NUCbMEHHOM,
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 MOCIEI0BATEIbHOCTH HW3JIOKEHUS,

Xopo

22




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 MPUMEHSTh UX K PEIICHUIO0 KOHKPETHBIX BOMPOCOB M 3a7a4
o oOpasiry.

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

6. Nmetotcst rpyOble OIMOKY B HAMCAHUM YPaBHEHUH.

7. He MOXeT OTBETUTHh HU HA OJJUH U3 TIOCTABJICHHBIX BOIIPOCOB.
8. IIoTHOCTBIO HE YCBOWIJI MaTepuall.

Kputepuu oueHkn nabopatopHbix pabor

Ne Kpurepuu oreHku 0as | OleHK
n/ Jbl | a
n
1. | — cTyAeHT BBINOJHUI BCIO pabOTy B MOJIHOM 00BEME C 5 | Otnuu
coOJTI0/IeHeM He0OX0IMMOM TTOCIICIOBATEILHOCTH IMPOBEACHUS HO
OIIBITOB U U3MEPECHUH;
— CaMOCTOSITEIBHO U PAIlMOHAIEHO CMOHTHPOBAI HEOOXOIUMOE
000pyAOBaHMUE, BCE OMBITHI TPOBEJ B YCIOBUSIX U PEXKUMAX,
o0ecreynBaroIIrX MOJy4eHUEe MPABUIIbHBIX PE3YIbTaTOB U
BBIBOJIOB;
- coOmroan TpeboBaHus 6€30MaCHOCTH TPY/Ia;
- B OTYETE MPABUIBHO M AKKYPATHO BBITIOJIHIII BCE 3aIUCH,
TaOIUIIBI, PUCYHKH, YePTEHKH, TPAaPUKH, BEIYUCIICHUS,
- IPABUJILHO BBITTOJTHIII aHAIM3 TIOTPEITHOCTEN
2. | - OBLIW BBITIOJIHEHBI TPEOOBAHMS K OIIEHKE «5», HO 4 | Xopo
00y4YaroIIHMIACs TOMYCTHII HETOYHOCTH 1o
3. | ecnm pe3ynabTaT BBHIMOJIHEHHOW YacCTH TAaKOB, YTO MO3BOJISET 3 | YooBn
IIOJYYUTh NPABUIbHbBIC CTBOp
BBIBOJIbI, HO B XOJI€ IIPOBEAEHUS OIBITa U U3MEPEHHI ObLIN HTCIb
JOTYIIECHBI OIITHOKH. HO
4, - €CTTU pe3yJbTaThl HE TO3BOJISIIOT CHAENATh MPaBUIBHBIX 2-0 | Heyno
BBIBOJIOB, €CJIA OIIBITHI, BJICTB
M3MEPEHNs, BBIYMCIICHHNS, HAOIIOICHUS POU3BOIUINCE OpHTC
JTBHO

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

Bo Bcex ciyuasx OIlEHKa CHIDKAETCs, €CIM OOydJaroluiics He CoOJromal
TpeOoBaHus Oe30MacHOCTH Tpyaa. B Tex cimydasx, korma oO0ydaromuiicss mokas3al
OpPUTMHAJIBHBIM TIOAXO0J K BBITIOJHEHUIO padOThl, HO B OTYETE COAEPKATCS
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HEJIOCTAaTKH, OIICHKAa 3a BBIMOJHEHUE PadOThl MO YCMOTPEHMIO MperoaaBaTeis
MOXET OBITh MOBBIIIEHA M0 CPABHEHUIO C YKa3aHHBIMU HOPMAaMHU.

Tadiamnna coorBeTcTBUA 0AILHO-PEHTHHIOBOIO M OTMETOYHOI0

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

Kpurepuu ouenku ougghepenyuposannozo 3auéma

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

CTyACHTa 3a CCEMCCTD,

IMOJIYYCHHBIC TCOPCTUYUCCKUC 3HAHHA, HUX IIPOYHOCTD,

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

Ne

Kpurtepuu ouenku

Bbanabl

Ouenka

OOyuaromuiics Mpu OTBETE HA BCE BOMPOCHI:

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

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

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

5

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

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

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

Xopouio

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

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

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

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

- HA  TIOCTaBJICHHbIE  KOMHCCHEH  BOIIPOCHI

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

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

YPOBEHb KOMIIETEHTHOCTH;
-IEMOHCTPUPYET KpalHE HEYBEPEHHOE W3JI0KECHUE
BOIIPOCA;

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

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

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

CraBuTCs IpU HAJIMYUH CBBIIIE MATU OLIUOOK.

Ilepeuenn omuoOOK:

I'pyovie owmuoru:
He3nanue onpeneneHnii OCHOBHBIX MOHSTHM, 3aKOHOB, MPABUJI, OCHOBHBIX
MOJIOXKEHUN TeopuH, HOPMYII, OOIIECIPHUHATHIX XUMHUIECKIX CUMBOJIOB.
Heymenue BbIICIUTD B OTBETE IJIaBHOE.
HeymMenne mnpuMeHSTh 3HaHUSA IS pEIICHUS 3a7ad W OOBSCHCHHS
XUMHUYECKUX SIBJICHUH; HEMPaBWIBHO C(POPMYIUPOBAHHBIE BOMPOCH 3aa4u
WIK HEBEPHBIC OOBSICHEHUS XO/a €€ PelICHUs; He3HAHUE MMPUEMOB PEIICHUS
3aj71a4, aHAJIOTUYHBIX paHEe PEIICHHBIM B KJIacce, OIIMOKH, MOKa3bIBAIOIINE
HEMPABUJIBHOEC TIOHMMAaHWUE  yCJOBUA  3aJayd  WIM  HENPaBUIBHOE
UCTOJIKOBAaHHUE PEILICHHUS.
Heymenue untaTh U mucaTh 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 HEIMOJHOTOW OXBaTa OCHOBHBIX IIPU3HAKOB OIIPEHEIAEMOIO
MOHATHS, OIIMOKM, BBbI3BAaHHBIE HECOOJIIOACHUEM YCIOBUW MPOBEJECHUU

OIIBITA WJIN U3MEPEHUM.

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

3. HepauumonanbHblil BHIOOP X0Aa peLICHUS.
Heoouembui:

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

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

3. OtnenbHbIE MOTPEITHOCTH B (POPMYIMPOBKE BOIPOCA UITU OTBETA.

4. HeOpexxHOe BBITIOJIHEHHUE 3alUCell XUMUYECKUX YPABHEHUH.

5. Opdorpaduieckue v MyHKTYaIIMOHHBIC OIITUOKH.

4. KOHTPOJIBbHO-OLIEHOYHBIE CPEICTBA MO TUCHUILINHE « XMMUD)

4.1. MaTtepuaJjibl OHEHOYHBIX CPEJCTB VISl BXOAHOI0 KOHTPOJIS
Bapmuanr 1

1. XuMu4eckuil 3JIEMEHT, B aTOMaxX KOTOPOrO pacIHpeieieHUue 3JIEKTPOHOB I10
ciosm: 2, 8, 6 - oOpa3yeT BBICIITUN OKCH/I:
1)3603 2)803 3)N205 4) P,Os
2. B rmaBubIx noarpynnax [leprogudeckoid CUCTEMBI ¢ YBEJIIMUCHHUEM 3apsja sapa
aTOMOB XMMHUYECKHUX 3JIEMEHTOB:
1) ycuimnBaroTcs HEMETAUIMYECKUE CBOMCTBA
2) U3MEHSIETCS BAJIGHTHOCTh B BOJOPOJHBIX COECTUHEHUSIX
3) yMEHBIIAIOTCS METAITINYECKHE CBOMCTBA
4) ocTaeTcst MOCTOSTHHOM BBICIIAsi BAJICHTHOCTD
3. XuMuuecKas CBsI3b B KpUCTAIIJIE XJIOPU/IA HATPHSI:
1) koBanieHTHas1 HEMOJSIpHAs 2) KOBaJIeHTHAas MOJspHAs
3) Metannuyeckas 4) HOHHas
4. CreneHb OKucieHus -4, a BaneHTHOCTh [V atoM yriepona umMeeT B COeTUHEHUU:
1) CO; 2) CHs 3) HoCOs 4) CCly
5. CH0KHBIM SIBISIETCA KaX0€ U3 JIBYX BEILIECTB:
1) cepa u 030H 3) cepHas KUCJIOTa U KBapIl
2) 6ensiii hochop u a3oTHas kuciaota 4) Bojaa u bapuit
6. l'openne cepoomopoaa: 2H2S + 302 = 2H,0 + 2SO, sBiiseTcs peakmueii:
1) OKHCIIUTENBHO - BOCCTAHOBUTEIBHOM, HEKATAIUTUYECKOM, IK30TEPMHUUECKON
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2) OKUCJHUTENBHO - BOCCTAHOBUTEIBHOM, KATAIUTUYECKOM, IHAOTEPMUUECKOMN

3) 3aMelicHHsI, HEKaTaTUTHYCCKOM, SHA0TEPMHYCCKOM

4) obMeHa, HEKaTaTUTUYECKON, IK30TEPMUYECKON

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

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

10. Bepusl nm crienyrommue CYXKICHHs O TpaBuWiIax 0e30macHOil paboTel B
XUMUYECKOU JTabopatopun?

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

b. CepHyto KHUCIIOTY CIIEAYET pacTBOPATH B ropsiueii BoJIE.

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

1. XumuueckoMy nsnemeHTy 3-ro nepuona VA- rpynmnbl COOTBETCTBYET CXEMa
pacrpeneneHus SJIEKTPOHOB IO CIOAM:
1)2,8,3 2)2,8,5 3)2,54) 2,3
2. ITopsimkoBeIid HOMEp XUMHUUYeckoro 3jeMeHTa B Ilepuoamueckoit cucteme JI.1.
MeHneneeBa COOTBETCTBYET:
1) uncity 37€KTPOHOB B aTOME 2) 4KUCITy JEKTPOHHBIX CJIOEB B aTOME
3) 3HAYEHMIO BBICIICH BAJICHTHOCTH JIEMEHTA MO KUCIOPOAY
4) 4ucily 3JIEKTPOHOB, HEAOCTAIOUIMX A0 3aBEPIICHHUS BHEIIHETO 3JIEKTPOHHOTO
cios
3. NonHas xumudeckas CBs3b peanu3yeTcs B:

1) xmopoBoaopoie 3) okcune yriepoxa (IV)
2) TUAPOKCHUJIC HATPUS 4) oxcune yraepoaa (II)
4. Atom yriepojia nposiBisieT BAJICHTHOCTh, HE paBHyto [V, B Moiiekyne:
1) yrnekucnoro rasa 3) MeraHa
2) yrapHoro rasa 4) yrojibHOM KUCJIOTbI

5. K KHCIIOTHBIM OKCHJIaM OTHOCHUTCS Ka)KJ10€ U3 JIBYX BEIIIECTB:

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

1) pasnoxeHus 2) coegnHeHuns 3) 3aMeLleHuns 4) obmeHa
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7. B3aumMoAeiCTBUIO COISTHOM KUCJIOTHI M €IKOT'0 HAaTpa OTBEYaeT KPATKOE MOHHOE

YpaBHCHHC:
1) HCI + OH = H,O + CI 3) H" + NaOH = H,O + Na*
2) H* +OH = H,0 4) H*+ CI"+ OH = H,0 + CI"

8. AmoMuHMIA 00pa3yeT cynb(aT ATFOMUHUS ITPU B3aUMOJICHCTBUH C:
1) cepoit  2) cepHOM KUCTOTONW  3) CEPHUCTOU KUCIOTOM 4) CEPOBOIOPOIOM
9. Oxcup xene3a(ll) B3auMoIeCTBYET C paCTBOPOM:
1) ammunaka 3) kapOoHaTa Kaaus
2) 6pomoBoaopoaa 4) xJIopuaa HaTPuUs
10. Xuopun xene3a (I1) B BoIHOM pacTBOpe MOXKET pearupoBarth 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 OPraHU3aIMi YCTHOTO M MUCbMEHHOTO OMpPOCa, CUCTEMbI 3aJlaHui B
TECTOBOW (opMe, 3aJaud U YIPAKHEHHUS, MPAKTUKO-OPUEHTUPOBAHHBIC 3a7aHUS
(TeopeTuueckue, pacueTHble, CUTYallMOHHbIE), JabopaTopHble pabOThl U Ipyrue

OLOCHOYHBIC MCPOIIPUATHUA. Huxe IMPUBCACM IIPUMCPBI HCKOTOPBIX U3 HHUX.

4.2.1. CucteMbl 3aJaHNii B TeCTOBOI popme.

HasBHEE TeMbI Tema 1.1 «CTpoeHne aTOMOB XUMUYECKUX

PIIEMEHTOB U IPUPOJA XUMHUUECKOU CBA3M)

Pesynbrar 00ydenus |COCTABIATH XUMUYCCKHE (OPMYIBI COCTMHCHUN B
COOTBETCTBUM co CTENEHBIO OKHCJIEHUS
XUMHUYECKUX DJIEMEHTOB, UCXOJI U3 BaJI€HTHOCTH U

PIEKTPOOTPULIATETbHOCTH

OO01Me KOMIIETEHIIN OK 01 [IK 2.4
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1. Kakoe u3 cyxaeHuil BepHo uist 3neMeHToB { VA rpymnmsl , [IVA rpynmsl, [A
TPYIIIbI }

A) oOmas ¢popmyna JeTyuero BogopoaHoro coeanenus RH4

b) He 06pa3yroT neTy4nx BOJIOPOIHBIX COSTUHEHUN

B) 110 3aBeplIEHUs] YHEPTETUYECKOTO YPOBHS HE XBATAET TPEX JIEKTPOHOB

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

A) Tpem  bB) aBym B) YEThIpEM

3. XuMHUecKas CBS3b B MOJICKYJIaX {030HA U XJIOPH/Ia KAJIBIIHS; CCPHON KUCIOTHI
U XJIOpUa aMMOHUS; CEPHOM KUCITIOTHI U 030HA} COOTBETCTBEHHO

A) KOBaJICHTHAs IOJISIPHASI 1 HOHHAS

b) xoBasieHTHAs MOJIIpHAsT U KOBAJICHTHASI HETIOJISIPHAS

B) KoOBaJICHTHAs HETMOJSAPHAs U MOHHAS

Haszpamme temer | 1eMa 4.1 « Knaccudukarys, HOMEHKIATypa U CTPOSHUE

HCOPTaHNYCCKUX BCUICCTB»

KJ'IaCCI/I(i)I/ILII/IpOBaTB HCOPTaHHUYCCKHC BCIHICCTBA B

Pesynbrar
oOy4deHus COOTBETCTBHUH C UX CTPOECHUEM
06
e OK 01 TIK 2.4
KOMIIETEHIIUU
Bapuanr 1

1. Kaxoi psis cOOepKUT JUIb OCHOBHBIE OKCHUIBI:

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

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

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

A — ruapokcodocdar HaTpus; b — runpodochur nHatpus;
B — nurunpooprodocdar nHatpus; I' — ruapooprodocdar HaTpwHsL.
6. VYkaxuTe MOJICKYISIpHYIO (OPMYITY CEPOBOIOPOTHON KUCIOTHI:
A — HzSOg; b-— HzS; B - H2804; I — H28203.
BapwuanT 2
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1. Vkaxure psia, cogepauil 1uub aM(pOTEpHbIE OKCUIBI:

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

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

2. Kakoit ps coIepKUT TOIBKO KHCIOPOACOACPKAIINE KUCTOTHI:

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

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

A — rugpokap6oHar Gapus; b — rugpocunukar 6apus;

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

4. Yxaxure npaBuwibHOe Ha3BaHue BemecTBa FEOHSO4:

A — runpocynbdar xenesa (111); b — cynbdar rugpokcoxenesa (11);
B — cynbdar ruapokcoxkenesa (111);  I' — cynsdur ruapokcoxenesa (111).
5. TlpuBeante MOJNICKYISIPHYIO (POPMYITY a30THCTOMN KUCIIOTHI:

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

A — NazO, CaO, PbOz, SiOz; b - SiOz, SOz, N205, C|207;
B —A|203, Zn0O, BeO, Cr,0s3; I - C|20, CuO, MgO, H,0.
2. Kakoi psa COEepKUT JIUIIb IET0YH:
A — NaOH, KOH, RbOH, LiOH; b — CsOH, AlI(OH)s;, Mg(OH),, NH4OH;
B — Ba(OH),, Fe(OH)s, Ca(OH),, Cu(OH)2; I — Zn(OH)2, Cr(OH),, Pb(OH)4,FrOH.
3. YkaxxuTe npaBuiibHOE Ha3zBaHue coiiu Fea(SOy)s:
A — cynedurt xenesa (I11); b — cynsdun xenesa (I11);
B — cynedar xenesza (11);  I' — cyasdar xemnesa (111).
4. IlpuBeaute npaBuiIbHOE Ha3BaHue BemecTBa (ZNOH);PO,:
A — oprodocdar nuHKa; b — tpuruapoxcodocdar nuHka;
B — opTodocdat rugpokconnnka; I' — rugpooprodocdar uHKa.
5. Ykaxxure MOJEeKyISApHYIO GOpMYITy TUAPOCYIb(haTa Maruus:
A —Mg(HSO3);; b—Mg(HS)2; B - MgHSOy; I' = Mg(HSO.4)3.

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

BEILIECTB»
Pesynbrar VYcraHaBIMBATh 3aBUCHMOCTD (DU3UKO-XUMHYECCKUX

00y4eHus CBOMCTB HEOPTraHUYECKHUX BEIIECTB OT CTPOCHUSA aTOMOB U
MOJ'IeKy.H, a TAKXKXE TUIIa KpHCTaHHquCKOﬁ peIHeTKI/I

OO0mmue

m OK 01 OKO02 TIK 2.4

KOMIICTCHII U

1. Tuapokcu HMHKA pearupyeT ¢ KaKJbIM U3 IBYX BEIIECTB:

1) KOH u HBr 2)Naz504 u NaOH
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3) CuO u KN03 4) F6203 " HN03

2. 'unpoxcup pyOuInus MOXET pearupoBath C
1) NaCl 2) CaS04 3)HNO3 4) K25
10. 'mapoxcua xpoma(Ill) mpeBparnaercs B KOMILUIEKCHOE COCIMHEHUE TIPU
B3aMMOJEHCTBUU C BOAHBIM PACTBOPOM
1) NaNOs3 2) KOH 3) CO2 4) CaCl
12. Kakoe ocHOBaHME NpU HATPEBAHUM JIETKO MPEBPAILACTCS B OCHOBHBINA OKCHJL?
)KOH  2)Cu(OH): 3)CsOH 4)NH,OH

13. Mpespauerne NaOH — NasSO4 ocymecrsnstercst mpu B3anmospeiictsun ¢
DS 2)802 3)HQS 4) NaHSO,

14, Ca(HCO3)2 obOpazyercs u3 Ca(OH) IPU B3aUMOJICHCTBUM C

1)Na2CO3  2) us6prrkom CO2 3) CaCOs 4) us6prrkom CO

15. NaHSO4 ogpazyercs us NaOH npy szaumoneiicrsum ¢

1)S 2) u36brrkom SO2 3) CaS04 4) y3eerrkom H2504

16. I'mapoxcuy xene3a(ll) B3aumMoelicTBYET C

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

3) ykcycHoit kucnotoit 4) cynbspatom Oapus

17. PacTBOp ruAipoKcH/ia HaTpHs HE pearupyer ¢

1) FeCls 2) HsPOy4 3) NaoCO3 4) NalHCOs3

18. PacTBOp ruapokcuia HaTpuUsl pearupyer ¢ KaKIbIM U3 JIByX BEIIECTB
1) Al u A1203 2) Fe " F6203 3) C u COs- 4) HNOg u KN03

19. T'unpokcun Mmeau(Il) B3auMo1eCTBYET C KaXKABIM U3 ABYX BEIIECTB:
1)S03 y HCl2) NaoS ; KNO3 3) HaSO4 y H20 4) NaxSO4  HBr

20. I'mapokcu Kaiablidsl He B3aUMOJICHCTBYET C

1) okcunom yraepoaa(Il) 2) 6pomom 3) cepoBo1opoioM 4) XJIOPOBOAOPOIOM
21. Kakue nBa BemniecTBa MOT'YyT pearupoBaTh JIpyr ¢ Apyrom?
1)NaOH+Zn(OH). 2) Cu(OH)2+Fe(OH)3

3) Ca(OH).+KOH 4) NHs+Al(OH)3

22. B mienoyax pacTBopseTcs

1) menp 2) xxene3o 3) kpeMHui 4) yriepoa

23. Kakoe CII0KHO€E BEMIECTBO MOKET pEarupoBaTh U C COJSTHOW KUCIIOTOM, U C
TUJPOKCHUIOM HATpUs?

1)S0z2 2)Zn(OH)2 3) MgSO4 4) CaCO3

24. B npoOupKy ¢ HEPACTBOPUMBIM COCIMHEHHUEM X T0OABHIIM HECKOJIBKO Karelb
pacTBopa BemecTBa Y. B pesynbrare peakiiuu HaOI01alld pacTBOPEHUE OCAIKA.
N3 npennoxxkeHHOro nepeyHs BeiOepuTe BemiectBa X U Y, KOTOPbIE MOTYT BCTYIATh
B OIMCAHHYIO PEaKIIMIO.

1) Al(OH)3 2) Naz504 3) NaOH 4) KCl 5y BaSO4
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25. B npoOupKy ¢ HEPACTBOPUMBIM COeIMHEHNEM X J0OAaBUIIM PaCTBOP BELIECTBA

Y. B pe3ynbrare peakiyuy HaOI0aIu BBIIEICHUE PACTBOPEHUE OCAIKA.

W3 npenyioxkeHHOro nepeyHs Bbioepute BemecTBa X U Y, KOTOPbIE MOTYT BCTYIATh

B OIMCAHHYIO PEAKIIMIO.
1)NaOH 2) KC1 3y BaSO4 4) Zn(OH)z 5) Ca(NOs)2
Kakoli n3 oOKCuI0B IPOSIBISET OCHOBHBIE CBOMCTBA:
a) OKCHJI KaJus
0) okcup cepoi(IV)
B) okcup yraepoaa(ll)
r) okcup xene3a (111)?
2. KucnoTHblil XapakTep NpOosIBISIET OKCHUJI;
a) ZnO 6) P.Os B) KO r) CaO
3. B kaxoit u3 cTpok npuBeieHbl POPMYJIIbI TOJIHKO BBICIITUX OKCUIOB?
a) SO, NaO CI,0 0) AlbLO3; NO CIO;
B) CaO C|207 P205 F) 803 FeO H>,O
4. Kaxoii ra3 MOXHO TOTJIOTHUTh PACTBOPOM IIEJIOYH ?
a) CO; 6) H, B) NH; r) 0O
5. Oxcuj KajiblUs pearupyer ¢ KaKIbIM U3 ABYX BEIIECTB:
a) TUPOKCHUIOM HATPHsI U CEPHOM KUCIOTOMN
0) okcuaom cepol(IV) u BomoM
B) COJISTHOM KHCJIOTON M OKCHIOM KaJlHsI
r) okcusom yriepoaa(lV) u rugpokcuaom TuTus

6. Ilpu B3anmMoIeCTBHMY KaKOT'O BEIIECTBA C BOJIOK HE 00pa3yeTcs IIeI0Yb

a) OKCHJa KaJIus 0) okcuma meau(Il)
B) OKCHJa HATpUs ') OKCHJIA KaJIbLIMS
7. Kakoe u3 BellleCTB HE BCTPEYAETCS B IPUPOJE
a) okcug kpemuus (IV) 0) Boga
B) YIJIEKHUCIIBIN Ta3 ') OKCUJ HaTpus
8. ®opmyna aHTHIPUAA CEPHON KUCTOTHI:
a) SOz 6) SOg B) HzSOg r) st
9. Kakue u3 npuBeqeHHBIX YTBEPKICHUN BEPHBI?
1. OCHOBHBIM OKCHJIaM COOTBETCTBYIOT OCHOBAHHUSI.
2. OCHOBHBIE OKCUBI 00Pa3yIOT TOIBKO METAJIIBI.
a) BEpHO TOJBKO 1 0) BEpHO TOJIBKO 2
B) BEpHBI 002 YTBEPKICHUS r) 00a yTBEp>K/I€HUSI HEBEPHbI
10. Okcun yraepona (IV) pearupyet ¢ KaKIbIM U3 JBYyX BEIIECTB:

a) BOJIOW U OKCHJIOM HATpUs 0) kuciaopoaom u okcuaom cepri(1V)

B) CyJib(paTOM Kaliis U TUJIPOKCUIOM HATPUS
r) dhochopHOM KUCIOTON U BOJIOPOIOM
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11. Oxcunsl ¢ obmeit popmynoit R2O3 1 R2Os 00pazyroT 351eMeHThI
a) yriepoga 0) a3ota B) cepbl T) pTopa
12. Mexny co0oil B3aMMOJEHCTBYIOT
a) SiOz u Hzo 6) COZ u HzSO4
B) CO2u Ca(OH), r) Na;O u Ca(OH);
13. B cxeme npeBpanieHui
HarpeTh + H>0
CaCO; — X1 — X
BEIIECTBOM «X2» SIBIISIETCS
a) Ca0 ©6) Ca(OH); B) CaH; r) Ca(HCOs3):
14. Oxcup cepri(I1V) He B3auMOJEHCTBYET C
a) No.O 6) H.O B) CO, r) NaOH
15. B cxeme npeBpaiieHuit
+ O + SO3
Cu — X1 — X2
BEIIECTBOM X SIBIISETCA
a) CuSO;3 ©0) CuSOs B) CuO T1)CuS
25. B npoOupky ¢ HEpaCTBOPUMBIM COEMHEHNEM X TOOABHIIA PACTBOP BEIECTBA
Y. B pesynbrare peakuuu HaOII0JaIH BbIIETICHUE PACTBOPEHUE OCA KA.
W3 npemyioxkeHHOro nepeyHs BeioepuTe BemecTBa X U Y, KOTOpbIE MOTYT BCTYNATh
B OMHMCAHHYIO PEAKIIHIO.
1) NaOH 2) KCl 3) BaSO4 4) Zn(OH)2 5) Ca(NO3)2 | Hutpat antomMunus B
pacTBOpE B3aMMOJICUCTBYET C
1) KCI  2) Fe(NOs)2 3) MgCl; 4) Ca(OH).
2. C BOAHBIMHU PacTBOpPaMU XJIOPOBOJOPOAA, TUAPOKCHIA OapHsl ¥ XJIOpUAa MEIH

(IT) pearupyer
1) CaCOs3 2) K,SO3 3) Na,SOq4 4) A|2(SO4)3
3. U ¢ xene3om, U ¢ THAPOKCUIOM KaJHs M C HUTPATOM cepedpa pearupyer B
pacTBope
1) MgCl, 2) Na2SOq 3) ZnBr; 4) FeCls
4. U ¢ TuAPOKCUIOM HATPHS, U C COJISTHON KUCIIOTOM, U C XJIOPUAOM Oapus
pearupyer B pacTBOpe
1) (N H4)2C03 2) Zn(OH)z 3) CO, 4) NaxSO4
5. PacTBOp HoOau1a Kanus pearupyeT ¢ KaKIbIM U3 BEIIECTB
1) Brou AgNOg 2) AgN03 u HCI 3) C|2 n NaOH 4) HClu Clz
6. 'mapokapOoOHAT HATPUS pearupyeT ¢ KaxXIbIM U3 BEIIECTB
1) CaCl, u NaOH 2) NaOH u HC1 3) HCl u Oz 4) O2 u CO2
7. Y ¢ Xx10poM, U ¢ TUAPOKCUIOM Kallvs, U C HUTPATOM cepedpa pearupyet
B pacTBOpE
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1) Nal 2)FeCls 3) FeCl; 4)CuSO4

8. KapOoHar kaybLiys npu 0OBIYHBIX YCIOBUSAX pearupyer ¢
1) KpeMHHEBOW KUCIOTOM

2) YIJIEKUCIBIM Ta30M B BOJIHOM PacTBOpeE

3) TUAPOKCUIOM HATpUs

4) pacTBOpOM XJiopuaa oapus

9. O4uCTUTH BOAY OT MOHOB KaJbLUs, COAECPKAIIMXCSA B PACTBOPEHHOM B HEH
TUAPOKapOOHATE KalbLK MOXKHO MPU

1) kunsiueHun 2) noGaBneHuu xJopuaa oapus

3) moGaBIICHUN COJITHOM KHCIIOTHI

4) noGaBlIeHUU XJIOPHUIa HATPUS

10. Cynbdua HaTpusi B pacTBOpE HE pearupyer ¢

1) constHOM KUCIIOTOMN 2) CepoBOIOPOIOM

3) xstopom 4) cynbdaTtoMm Kanus

11. Y c meabio, ¥ C pacTBOPOM CyJib(pria HATPUSl pearupyer

1) conanas kucnora 2) pacTBOp HUTpaTa cepedpa

3) TUAPOKCH]T KaTHs 4) pactBop xsopuaa xenesa (I11)

12. Pearupytot Ipyr ¢ Apyrom

1) pryTs 1 pactBOp HUTpata cBuHIA (II)

2) OpoM U pacTBOP XJIOpUJIa HATPUS

3) cepHas KUCTIOTa U CYJIbPUT HATPUSA

4) pacTtBOp THAPOKCHUAA HATPHs U cynbdun xkemnesa (II)
13. KapOoHat kanus B paCTBOPE pearupyer ¢

1) runpokcuioM HaTpUs 2) YIJIEKUCIBIM Ta30M
3) XJI0pUAOM HATPHUS 4) KUCIOPOOM

14. Bo3moskHa peakius MExXIy

1) x10pua0M aMMOHUS ¥ TUAPOKCUJIOM KaJIbITUS

2) cynb(aToM HATPHUS U CONTHON KUCIOTOU

3) xnopugom meau (I1) u pTyThio

4) HUTPATOM HATPUS U BOJOU

15. Y1 ¢ rTuapoKCHaOM HATpHs U C pa30aBICHHON CEPHON KUCIOTON pearupyeT coib
1) BaCl, 2) CU(NOg)z 3) NaHCOs3 4) Cag(PO4)2

16. A30T BbIIEIISIETCSA TPU PA3T0KEHUN

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

17. Bo3moxHa peakuus B paCTBOPE MEXKIY

1) mutrpatom prytu (II) 1 Mmenpro

2) XJIOpUJIOM HaTpUsl U HUTPATOM KaJHsi

3) cynbdaroM Oapusi U COISTHOU KUCIOTOM

4) cynbunom xenesa (II) u ruapokcuaom Kanus
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18. M1 ¢ rugpoKCUAOM HaTpHsl, 1 HUTPATOM cepedpa, U ¢ XJIOPOM pearupyer B
BOJTHOM PAacTBOPE

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

19. IIpu gelicTBUM pacTBOpa CEPHOU KUCIOTHI Ha pacTBOP KapOoOHATa aMMOHMS
BBIJIENSETCS Ia3

1) NHz 2) CO; 3) NO; 4) SO»

20. 'mppokcua HaTpus 0Opa3yercs NMpu B3aUMOJIEUCTBUH B pacTBOPE

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

3) Na2SO4 u Ba(OH),4) NaCl u Fe(OH)3

21. PactBop xsnopuza xxenesa (1) pearupyet ¢ kaxabIM U3 IBYX BEIIECTB
1)NaOHu Cu  2) HNOzu Ag 3) Cuu HNO3 4) AgNO;s u Ba(OH),

22. Ilpespamenue Na[AI(OH)4] -- AI(OH);

IPOUCXOAUT IPU

1) TepMHUYECKOM pa3I0KEHUN UCXOIHOT'O BEIIECTBA

2) N1eHCTBUU HA UCXOJIHOE BEIIECTBO PACTBOPA IIEJI0UU

3) mponycKaHUM YIJIEKHUCIOTO ra3a 4epe3 pacTBOpP UCXOJAHOTO BELIECTBA

4) neficTBUY HA UCXOJHOE BEIIECTBO U30BITKOM PacTBOpPA CUIBHOM KHUCIOTHI
23. Xnopug aMMOHHMS B PACTBOPE pearupyer ¢

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

24. IIpoaykTaMu pa3iaoKEHUs: HUTpaTa HATPHUS SBIISIEOTCS

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

25. PacTtBOp KapOOHAaTa HaTpUsl HE Pearupyer ¢

1) CO;2 2) HNO3 3) CaCl, 4) K;SO4

26. OueHuTe MpaBWIBHOCTD CYKICHHUM 0 KapOOHaTax

A. C constHOM KHCIIOTOW pearupyroT Kak pacCTBOPUMBIE, TaK M HEPACTBOPUMbIE
KapOOHATHI

b. Peakiuu paznoxeHus KapOOHATOB SABIISIOTCS OKUCITUTEIHHO-
BOCCTAHOBUTEIIbHBIMU

1) BepHO TONBKO A

2) BepHO TONbKO b

3) BepHBI 00a CyXICHUS

4) oba CyXJICHUSI HEBEPHBI

27. O1ieHuTEe BEPHOCTDH CYXKIEHUN O HUTpaTax

A. ConstHast KHCTTOTa BBITECHSET U3 JIFOOOTO HUTPATA a30THYIO KHCIOTY

b. Peakuuu pa3noskeHusi HUTPATOB SIBJISIOTCS. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIMU
1) BepHO TONIBKO A 2) BepHO TOibKO b

3) BepHbI 00a CyKJIEHUS 4) o0a cyxJiIeHHs] HEBEPHBI

28. Hutpart cepeOpa He cniocobeH

1) 06pa3oBbIBATH OCAJIOK MPU B3aUMOJIEUCTBUU C PACTBOPOM XJIOPUAOM HATPHS
37



2) paznaratbcsi Ipy HarpeBaHUU 3) pearpoBath B paCTBOPE C MEJbIO
4) pearupoBaTh C YKCYCHOM KHCIOTOU

29. Ocanok cHayana BbINAAAET, a 3aTEM MCUE3aEeT IPU

1) noGaBneHnu pacTBOpa XJIOPHIa LIMHKA K PACTBOPY T'MAPOKCHIa HATPHUS
2) NpOIMYyCKaHUM YIJIEKUCIIOro ra3a yepe3 U3BECTKOBYIO BOAY

3) cnuBaHUM PAcTBOPOB CcyJib(aTa HATPUA U XJopua Oapus

4) cnuBaHUM PacTBOPOB KapOOHATa HATPHUS U a30THOM KUCIIOTHI

30. KapOoHat HaTpus B pacTBOpE HE PEarupyerT C

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

4.2.2. IlpakTH4yecKkue 3aJaHUS U 3212491

Pazpen 1. OCHOBBI CTpoeHud BellecTrBa - 3ajJadd Ha COCTaBJICHHUC
XUMHYECKUX (POPMYII TBYXaTOMHBIX COCAMHEHHUH (OKCUIOB, CYyIb(UI0B, THIPUIOB
U T.IL).
ﬂaﬁme HA36AHUA C]Z@O]HOZMMM COGOMHGHM}ZM.'
Lizo MnO A||3 CI’zSg ZnH>, Ag4SI Ca3N2 COZ CaO P205 CC|4 NaBr FeS
MgH2 A|4C3 KsP MnQO» Fezo3 C|20 KCI Mng CrS CaH, SiH4 K4C Cang Na,O
CuO N203 Mn207 LiF PC|5 HgBr Agzs CuS HCI Na4Si AIN Ligp CI’203

ASZOS NO, 8203 BaC|2 PBr3 MnS PH; LiH Ba,C A|4Si3 NasP N-O S|02 MgO
CrF, K,S CH4 PbO Au,03 NH3 CaS N,Os HgO AlP

CocraBbTe (hOpMYJIBI TIO HA3BAHUSM:

1. Hurpun xanus 1. Kapbuna nutus

2. Cununuya Maraust 2. Oxcun docdopa (III)
3. T'unpun amroMuHUS 3. ®ropun meau (II)

4. Cynwshun ceunna (II) 4. Oxkcua cepebpa

5. bpomua nmuHka 5. I'mapua nutus

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

7. Oxcun xisopa (V) 7. Hutpun Hatpus

8. Oxcwuua Gapus 8. Momun cepedbpa

9. ®ocdun xenesa (II) 9. Oxcua xpoma (II)
10.Kap6un marawus 10.0Oxcun azora (V)
11.T'unpun xanus 11.T'unpun HaTpus
12.Cynbdun anroMuHuS 12. Xnopuna xpoma (IIT)
13.Uomun meau (I) 13.Oxkcun xamus
14.Cynbdug prytu (II) 14.0Oxcup mprubsika (111)
15.0Oxcup xsopa (111) 15.Cynbdua nuHka
16.0Oxcun cBunma (IV) 16.@ochua mean (1)
17.0xcua nuHKa 17.0xcun xenesa (1I)
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18.Cymunua Kanbius 18.bpomun mapranma (II)

19.T'unpun Gapus 19.Cynbdug nutus
20.Cynbdun xeneza(Ill) 20.Dochua cepedpa
21.0Oxcun azora (II) 21.dropup xenesza (1)
22.0xcua aIrOMUHAS 22.0xcun xpoma (VI)
23.Xnopup xenesa (1) 23.Hutpun nutus

24 Hutpun Oapus 24.Cynbhua Maraus
25.0xcun prytu (1) 25.0xcun meau (1)
26.0kcua cypbmbl (V) 26. Xnopun prytu (11)

Pasznen 2. XumMu4yeckue peakumu
3ajayn Ha COCTaBJIEHWE YpaBHEHUU peakluil: COeAUHEHMs, 3aMEIlCHHUS,
pasnokeHus, oOMEHa M peakluid C y4yaCTHeM KOMIUIEKCHBIX COEIMHEHMH (Ha
npuMepe  TUIPOKCOKOMIUIEKCOB — QIIOMUHUS M I[MHKA);  OKHUCIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKIMI C UCIOJIB30BAHUEM METOJIA AIEKTPOHHOIO OanaHca; ¢
y4acTHEM KOMIUIEKCHBIX CO€IMHEHUN (Ha TpUMepe TUIPOKCOKOMILIEKCOB
JIIOMMHUS U [IUHKA)

1.Peaxkiueii 3amMenieHus IBISIETCS
a) TOpeHue BOJI0POJia B KUCIOPO/IE;
0) Bocctanorienue okcuaa meau (I11) Bogopoaom;
B) B3aUMOJICHCTBUE THAPOKCHIA KAJIUS C CEPHOU KUCIIOTOM;
') TepMUYECKas JeruapaTalys THIPOKCUAA IIMHKA.
2. Peakuust, ypaBaenue koropoit CaO+CO2=CaCOs3,na3bIBaeTcs peakiuei
1) coequnenust; 2) pasnokenus; 3) oOMeHa;  4) 3aMCIICHUS.
B3aumMonencTBre THUAPOKCHUIA KAIbLHS C COJISIHOW KHCJIOTOM - 3TO PEAKLUS
1) coequnenust;  2) pasnokenus; 3) oOMeHa; 4) 3aMmemieHus
3. VYKaxuTe peakiHio, KOTOpas SBIACTCS pEaklueld pas3iokKeHUs W AT C
M3MEHEHHUEM CTENIEHU OKHUCIICHHUS:
a) CU(OH)Z = CuO + H.0; B) 2KNO3= 2KNO»+0>;
6) CuO + H2 = Cu + H20; r) CaCOz = CaO + CO,
4. HanumuTe peakinu, yKaKuTe TUI PEaKIUu:
a) pa30KEHHS YTOIbHON KUCIIOTHI; B) paznoxkeHus ruapokcuaa meau(ll);
0) moy4eHus: aMMHuaKa u3 IPOCTHIX BEIIECTB;
I') B3aUMOJICHCTBUE a30Ta C KUCTOPOJIOM
5. Hanummure peakuuu, yKakKUTE TUI PEAKIUU:
a) J)KeJIE30M U Cepoii; B) okcuoM Oapust u okcuaoMm cepbi(lV);
0) OapueM U CepHOM KHCIIOTOI; r) okcuaa cepsl (IV) u kucnopoaom;
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6. VYpaBHusiiTe peakiuu METOJOM dJEKTpOHHOro OanaHca. PaccraBbre
KO3 (P hULIHEHTBI

HI + H,SO4 — |, + H,S + H,0

H,SO, + Cu,O — CuSO4 + SO, + H,O

HNO3; + FeO — FG(NOs)s + NO + H,0

KNOs + Al + KOH + H,0 — NHs + K[AI(OH).]

SO, + KMnO4 + H,O — K»SO4 + MnSO4 + HSO4

SO, + K>Cr,07 + H,SO4 — K,SO4 +Cr2(SO4)3 +H,0

3amaun Ha pacyeT KOJWYECTBEHHBIX XapaKTEPUCTUK IPOAYKTa PpPEAKIIHUU
COCIMHEHHUS; MacCOBOM WM OOBEMHOW JOJM BBIXOJAa TNPOAYKTa pEaKLUU
COCIMHEHHUS OT TEOPETUYECKH BO3MOXKHOIO; OOBEMHBIX OTHOUICHUH Ta30B;
KOJIMYECTBEHHBIX XapaKTEPUCTHK MCXOJAHBIX BELIECTB U MPOAYKTOB PEAKINH;
Macchl (00beM, KOJIMYECTBO BELIECTBA) MPOAYKTA PEAKIMH, €CJIM OJHO U3 BEILECTB
JaHO B BUJIE PACTBOPA C OIPEIEICHHON MaCCOBOU J10JIE PAaCTBOPEHHOI'O BEIECTBA.

Nel. Tlpu B3aumonaeicTBUM HaTpusi KoiauuecTBOM BemiectBa 0, 5 Moab ¢ BOJOH
HOJIYYUIIU BOJOpoA 00BEMOM 4,2 11 (H. y.) Beluncnure npakTudeckuil BBIXOJ rasa
(%).
Ne2. Merannuyeckuii XpoM  IOJy4arOT BOCCTAHOBJIEHHWEM €ro OKcHaa
Cr,03 MeTauIMueckuM  allfoMUHUEM. Bpruncinute maccy Xpoma, KOTOPBIM MOXKHO
NOJIYYUTh IPU BOCCTAHOBJIEHUU €ro OKCHJa Maccol 228 T, €ClM NPaKTHYECKUM
BBIXOJ1 XpOMa cocTaBiseT 95 %.
Ne3. Omnpenenure, kakasgs Macca MeJIM BCTYHUT B PEAKLUUIO C KOHIIEHTPUPOBAHHOM
CEepHOM KHCIOTOM Ui TonydeHuss okcuaa cepbl (IV) oowsémom 3 1 (H.y.), ecnu
BbIx0J okcuza cepsol (IV) cocrasmsier 90%.
Ne4. K pactBOpy, coaepalleMy XJIOpU Kajablus Maccou 4,1 T, mpuiImiin pacTBop,
conepxkamuii ¢ochar Hatpus maccoit 4,1 1. Ompenenure maccy MOTYyYEHHOTO
ocaJiKa, €Clii BBIXOJl MPOAYKTa peaklUu cocTaBisieT 88 %.

3ajmaHusl HA COCTABJICHUE MOJIEKYJISIPHBIX M HOHHBIX PEAaKIUN C y4acTHUEM

OKCHJIOB, KHUCJIOT, OCHOBAHMW W COJIEHM, HMOHHBIX PEAKIUN THUIPOJIU3A COJIEH,
YCTaHOBJIEHUE U3MEHEHUS KUCJIOTHOCTU CPEJIBI.
1. Kakue u3 coneir RbCl, Cra(SOa)3, Ni(NOs3)2, Na;SO3 noaseprarorcst THapoan3y?
CoctaBbTe HMOHHO-MOJEKYJSIDHBIE M MOJEKYJSPHBIE YpPaBHEHHS THAPOJIN3A
cootBeTcTBYIOIKX cojeid. Kakoe 3nauenue pH ( > 7 <) uMelOT pacTBOPBI ITUX
conen?
2. Hanuimre nojiHOE M COKpaIlleHHOE YPABHEHHUS PEAKIIUM:

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

CaO (okcum) + 2HNO3 (p) = Ca(NOs3)2 (p) + H20 (ma) Mg(OH), (1) +

40



H2SO4 (p) = MgSOu(p) + 2H20 (mna)
CuCl, (p) + 2KOH (p) = 2KCl(p) + Cu(OH)»}

Al(SO4)s (p) + 3BaCl, (p) = 3BaSO4| + 2AICI5(p)

KzS + 2HCI = 2KCI + H,S?1
Na,COsz + 2HNO3z = 2NaNO3 + H,0 + CO.1
Mg + H.SO4 = MgSO4 + H21
Pa3nen 3. PacTBopsbl

38,):[&‘11/1 Ha IIPUT'OTOBJICHHUC PACTBOPOB.

1. OHpCIIeJII/ITe, CKOJIBKO I'paMMOB BCIICCTBA HYKHO IJIsI IPUTOTOBJICHUA 25 M

10 M pactBOpa ruapokcuaa HaTpHsl.

Otset: 10T

2. Onpenenure, CKOJIBKO T BOJIbI HE0OX0 MO npubaButh K 45 r pactBopa NaOH

(0=6%), 4TOOBI MOTYUYUTH KOHEYHBIN PACTBOP C MAcCOBOM foiiei 1%.

3. Onpenennute MacCOBYIO JOJIO BEIIECTBA B PACTBOPE, KOTOPBIM ObUI MOTY4YEH
npubasienneM 175 r KCl (0=20%) x 1000 r BobI
4. OnpeniennuTe MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, KOTOPBIM OBLI MOJTydYeH
npubasiaenueM 30 T Na;CO4 x 1000 T BobI

3ajayn  Ha pacyeT MaccoBOM oM (Macchl) XUMHUYECKOTO

(coenuHeHUs) B MOJIEKYJE (CMECH).

BapuanT 1. Berauciuts MaccoByro oo a3ota B HuTpare Kanbius (Ca(NO3)2

Paznen 4. CTpoeHue U CBOMCTBAa HEOPraHMYECKUX BEIIECTB

9JICMCHTA

BapuanT 2: Beruncinure couepxkaHue Kuciaopoaa B mepmanranate kaiaus (KMnOa)

BapuanT 3: Berunciaute conepixkanue cepbl B Munepaie nupure (FeSy)

BapuanTt 4. Beruucnure MaccoByro 10110 cepedpa B okcuze cepeopa (Ag20)

[IpakTudeckue 3amaHus MO KiacCU(pUKAIUUA, HOMEHKIATYpE M XUMUYECKUM

dbopmyaM HEOPraHUYECKHUX BEIIECTB Pa3IMUHBIX KIaCCOB.

1. Brmmcarts OTACJIBbHO OKCHAbI, OCHOBAaHUNA, KUCJIOTHI U COJIN. I[&TI) Ha3BaHU:I.

A b B I Jil| E X 3
1 NaZO NaOH COz 803 MgO HN03 Ba(OH) CO Mn02
2
2 SiOz ZnO H3PO4 AgZO NzOg Cng MnO HF H28i03
3 H2504 COz Ca(OH)z BeO LiOH [ CrO |V|I’1203 SO3 SiOz
4 A|203 BaO MgCOZ CU(OH) ZnO szOg HMnO4 Ca(OH)z K3PO4
2
5 NO HN03 MnO NOz HCI HzSO4 NOz FeO P205
6| MgSO4 | SO, | CLLOs | H.Si0s |AI(N |CO | NO AL,O; |BaO
O3)3
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/| FeO K2CO3

Fe,O3

Hg(N03)2

CaOo

Ba(OH)

Agst4

PbSO;

AgOH

2. CocTaBUTH (HOPMYJIIBI BBICIIIUX OKCHIOB 3JIEMEHTOB C MOPSAKOBBEIM HOMEPOM:

5) 21, 25, 32
3. CocTaBUTh MOJEKYJsIpHBIE (POPMYIIBI OKCUAOB, MOJMKUCATH XapaKTEp OKCHJA U
COCTaBUTH (POPMYITY COOTBETCTBYIOIIETO THIPOKCHUIA :
1) a3oTa co creneHbro okucaenus +1, +2, +3, +5

2) xj10pa co CTeneHblo oKuciaenus +1, +3, +5, +7

3) MapraHiia co CTeNeHblo OKUciIeHus +2, +3, +4, +7
4. Beimucath OTAEIbHO O€e3pa3inyHble, OCHOBHBIC, KUCIOTHBIE U aM(OTEpPHBIC

1)14, 34, 41 2

) 75, 16,

3) 33,50, 40

4) 6, 35, 24

OKCHJIBI:

A B B T i} E K 3 "
1 [ Na;O | CaO CO; SO; MgO | N,O;3 | BaO CO MnO,
2 S|02 Zn0O P205 AgZO N203 CI‘Og MnO Mn02 NO
31S0,; |CO, CaO BeO Lio,O |CrO |[MnyOs3|S0Os SiO;
4 | Al,O3 | BaO SeO, |CuO ZnO Cr,03 | MNnO; | CaO CrOs
51 NO N 203 MnO NO, Na,O 803 NO, FeO PzOs
6 MgO SO, C|205 SiOz Al 203 CO NO AL203 BaO
7| FeO |SO; Fe,O; | HQO Ca0 |BaO |AgO |SOs3 PbO

5. Brmucatsp HCPACTBOPHUMBIC OCHOBAHUWA U HléJ'IO‘II/I. I[aTL Ha3BaHMUs.

A b B r Jil| E XK 3 n
1 [Na,SO; | NaOH | CO, SO3 Mg(OH)z HNO3 B&(OH)z CcO CU(OH)Z
2 | CsOH CU(OH)Z HsPO, | NaOH N,O3 CT(OH)Z MnO KOH HzSiO3
3 | H,SO, CO, Ca(OH)z BeO LiOH CrO SI’(OH)Z SOs3 SF(OH)Q
4 A|203 Ba(OH)zMgCOz CU(OH)z ZnO Cr,0O3 | HMnO,4 C&(OH)Z K3POq4
5 |[LiOH |HNOs; |[Mn(O [NaOH |HCI | CsOH |Fe(OH); |FeO | P.Os
H),

6 | MgSO, | SO, | LIOH | H.SiOs JAI(NOs);|CO | NaOH | AL,O; | BaO
7 |ICu(OH); | KoCOs | Fe203 Hg(NO3),/Ca(OH), Ba(OH)4 Ag.SO,4 [Ba(OH)y KOH

[IpakTrueckue 3a7aHusl HA ONPENICIICHUE XUMUYECKON aKTUBHOCTH BENIECTB B

3aBUCHMMOCTH BHA XUMMYECKOM CBS3HU U THUIIA KpHCTElJIHH‘-ICCKOﬁ PCUICTKH.

1. Pacnpenenuth TaHHBIC BEIIECTBA B TAOJIHUITY COTJIACHO MX THUITY XUMHUYECKOM

CBS3U.
HNonnag KoBanentuas KoBanenrHas MeTtammnyeckas
CBA3b MOJIApHas HETOJISIpHAS
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MgC|2, Hz, COz, Na|2, HF, Al, ZnO, Fe, Brz, CagNz, 02, 803, HBr, AIZS3,

CuSn(crutaB)

2. IlpousBenuTe COOTBETCTBHE:

Bunel cesa3u Bemecrsa
1. KoBanenTHas HENosIpHAs A) Xnopua KanabIus
2.KoBasieHTHas1 NOJIIpHAast b) ®Top
3.MonHas B) Lunk
4 Metainuueckas [") AMmuak
5.BogopoaHas J)Auerunex

E) Oxcup Gapus

3aIIaHI/I$I Ha COCTaBJICHUC ypaBHeHI/Iﬁ XUMHUYCCKHNX peaKLII/Iﬁ C Yy4daCTUucM

MMPOCTHIX U CIOKHBIX HCOPIaHUYCCKUX BCIICCTB: OKCUAOB MCTAJUIOB, HCMCTAJJIOB U
aM(l)OTepHBIX 9JICMCHTOB;, HCOPIraHUYCCKUX KHCJIOT, OCHOBaHMU H aM(i)OTepHBIX

TUAPOKCUIOB, HEOPTAaHUYECKHUX COJICH, XapaKTEPU3YIOIINX X CBOMCTBA U CITOCOOBI
MOJTyYEHHUSI.

3aKOHYUTE YpaBHEHUS PEAKIIUN:

Na,O + H2$(I/I36) —

BaO + SiO; (t)—

Fe,03 + C (t)—

FeO + O, (t)—

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

Al + KOH +H;0 —

Cl; + Ca(OH); —

HCI + CuO —

HsPO4 + Zn(OH)z —
H.SO4 + Zn0O —

H.COs (1) —

H.SiOs (t) —

HNO; (t) —

MgO(u306) + HCl —
K20 + ZnO (t)—
Ca0 + 2H; (H)—
NH;OH + P,Os5 —

KOH + AI(OH); —
NaOH(tB) + AlLO3 (t)—
Ba(OH)z + Ba(HCOg)z —
NaOH + NH;HS —

Zn + NaOH(tB) (t)—
H,SO4 + Mg(OH), —
HCI + Be(OH); —

HCI + AI(OH); —

HCl + AgNO; —
H,SOs (t)—

H4P,0O7 (t)—>

3 HNO; (H)—

Paspen 7. CTpoeHne U CBOMCTBA OPraHMYeCKUX BelleCTB

3agaHusg Ha COCTaBJIEHHE

Ha3BaHUM OPraHUYECKUX COECAUHEHHM IO

TPUBHUAJIBHOW WJIM MEKIYHAPOJIHOW CUCTEMATUYECKON HOMEHKIIATYPE;

1. HazoBuTe mnpuBEACHHBIC HIKE YIIEBOJAOPOJBI II0 MEXIYHApOIHOU

HoMmeHkiarype [UPAK:
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CH} CH:J,

CH; - CH - CH; - CH- CH; CH; -CH;-C - CH-CH,OH
b i
CH; - CH; CH; - CH; CH;
CH;—(|3—(|3 — CH-CH:;-CHs; CHg—{L—CH—CHQ—CHj—CD{)H
{|:H3 l:H; (|3H3 {|3H3

2. llpuBeneHHOMY HHWXE YIJIEBOJOPOAY JAaiiTe Ha3BaHUE I10 HOMEHKIATYpe
IUPAC, ykaxunrte CKOJBKO MEPBUYHBIX, BTOPHUYHBIX, TPETUYHBIX W YETBEPTUYHBIX
aTOMOB  YIJIEpPOJIa COAEPXKHUTCS B ankaHe. M3omepoMm Kakoro yrieBoaopoja
HOPMAJILHOTO CTPOEHUS SIBIISIETCA JAaHHBIN yrieBogopoa? Hanummure ero ¢popmyy.

i
} Chy CHy CHy CHy
HiC—CHy CH H,C-CH-C~CHy
CH,CH-CH, H,C—CH, ' CH, CH,
CHs

3. Hanmmmre cTpykTypHBIe (POPMYIIBI COSTUHEHHM 0 UX HAa3BAHUSIM:
a) 2,5-TMMEeTUIITEKCEH-3;
0) 2-MOHOMETHI-3,5- TUTTPOTIMITHOHAH;
B) 2,5 - AMMETH - 3-HUTPOTECKCaH;
r) 2,3-1UXJI0preKCcaHoBas KUCJIOTA;
1) 2 - aMHHOOYTaH.

4. Hamummute CTpyKTypHble (GOPMYNBI BCEX COEIUHEHUN COCTaBa: HA30BHUTE
MOJIy4YEHHBIE COCTUHEHUS.

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

3aaHusl Ha COCTABJIICHUE TIOJHBIX W COKPAIICHHBIX CTPYKTYPHBIX (opMyn
OpraHWYECKHUX BEIICCTB OTACITbHBIX KJIACCOB.
5. HanmmmTe moJTHBIC U COKPAIICHHBIC CTPYKTYPHBIE (OPMYIIBI .
2,2,3,4-TeTpaMeTHIITICHTaH 2,3,6-TpUMeTHII-3-3TUIITeIITaH
2,5-mMMeTnnreKce-3; 2-MOHOMETHII-3,5-TUTTPONTMIHOHAH;

2,5 - TUMETHI - 3-HUTpOreKcaH; 2,3-TUXJIOPIeKCaHOBas KHCIIOTA;
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2 - amuHOOyTaH. 4 - MEeTUINUHTEH-3  2,2-TuMEeTUIOYTHH -3
6. CocraBbTe CTPYKTYypHbIE (POPMYJIBI TPEX AJIKHMHOB, KOTOPBHIE H30MEPHBI 2
MetunOyTaaueny-1,3./{aiite um Ha3BaHMUSL.

3anauu Ha ompenereHue npocrenen GopMybl OpraHM4ecKO MOJEKYIbl,
HCXOMs U3 DIIEMEHTHOTO cocTaBa (B %).

1. KaxoBa ¢opmyna coequHeHus, B KOTOPOM MaccoBas 0Jis Kajlus paBHA
0.565, yrnepona — 0.087, kucinopona — 0.348?

2. BeiBeaute npocreiinnyro GopMysy COSAMHEHUS, €CIIU U3BECTEH €T0
3JIEMEHTHBIN COCTAB:

a) yrieponaa 0.2730 (27.3%) u xkucnopoaa 0.7270 (72.7%)

0) xanbius 0.8110 (81.1%) u azora 0.1890 (18.9%)

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

3. Haitnute mosekynsipayro hopMyily COeAUHEHUS a30Ta C BOJAOPOJAOM, €CITU
MaccoBas J10Ji1 BOAOpoJia B HeM paBHa 12.5%, a oTHOCUTENIbHAS TJIOTHOCTH MapOB
ATOTO BEIleCTBa MO BOJAOPOAY paBHa 16.

4. Tlpu cropanuu 3,636T BemecTBa 00pa3yercs 8 T yriieKuciaoro raza u 4,3632
r ¥ BoJbl. Macca 1 moinb janHoro BemiecTBa paBHa 60r. Y cTaHOBUTH
MOJIEKYJISIpHYI0 (POpMYITY JaHHOTO BEIIECTBA.

4.2.3 TIpakTHKO-OPUEHTUPOBAHHBIE 32IaHUSA
[TpakTHKO-OpUEHTUPOBAHHBIC pPACUCTHBIC 3aJaHUS Ha JUCICPCHBIC CHCTEMBI,
UCTIOJIh3yEeMbIE B OBITOBOM M MPOU3BOJICTBEHHON JIEATEIHPHOCTH YEIOBEKA

1.Boxa

HasBanue Temsl Tema 3.1 «IlonsiTue o pactBopax»

PesynpraT oOydenust |Paznuvarh HCTUHHBIE PACTBOPHI

OO1mMe KOMIIETEHITUN OK 01, OK 02 TIK 2.4

B kpyxeBo OyATO 0J1€ThI

JlepeBbs, KyCThl, IPOBOJA.

Kaxercs cka3koro 3710,

A B CyIIIHOCTH — TOJBKO. ..

3aganue:

1. KT0 1 Korjia BepBbie OCYIIECTBUII CUHTE3 BOJIbI?

2. Kaxoit Bo3ayx TsKelee - CyXO# WIIA BIIaKHBIHN?

3. B xakom opraHe denmoBeKa CONEPIKUTCS HAWOOJbIIIEe KOJIUYECTBO BOJBI, a B

KakOM — HauWMeEHbIee?
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4. HazoBUTE BOCEMb HAMMEHOBAHUI COCTOSIHUSI BOJIbI, IPUHATHIX B METEOPOJIOTUU
— CKOJIBKO MOJIEKYJI BOJIbI B OK€aHe?

. UTo Takoe CHEXUHKU?

. Pacnagarorcst iu B Bojie Ha MOHBI €€ COOCTBEHHBIE MOJICKYJIbI?

. MoxerT i1 Boga ropets?

. MoxeT i1 Boga Teub BBEpX?

© 00 N O O1

. [lepeuncnure XuMu4eckue U GU3NUECKHE CBOMCTBA BOJIBI.
10.  Pousib BOJBI B KU3HU YETOBEKA.
1. T'unoxyopura Kaaus

HaszBanue temel Tewma 3.1 «IlonsATHE O pacTBOpax»

Pe3ynpraT 0Oyuenust |Paznuyarh HCTUHHBIE PACTBOPHI

OO1mre KOMICTCHIIUH OK 01, OK 02 ITIK 2.4

[Tpu ctupke rps3ubix Bemel Onbra CepreeBHa MoJib3yeTCsl XJI0PCOAepKaIIUM
oTOEIMBaTEIIEM.
3amanue:
1. Yto mpu 3TOM NPOUCXOAUT?
2. Kakoe BeriecTBO MposBIsSET OTOCIUBAIOIINE CBOHCTBA?
3. Hanummmre peakiuio pasioXeHUs THUIOXJIOPUTA Kallusg Ha BO3JAyXe IpHU
NEeHCTBUM YTIIEKUCIIOTO rasa.
4, HanummuTe peakiyio MOJydYeHHs TUIIOXJIOPUTA Kalus W3 XJIopa M THAPOKCHIA
HATpPHSL.
2. P:xxaBumHa

HasBanue Temsl Tema 3.1 «IlonsiTue o pactBopax»

PesynpraT oOyuenust |Paznuyarh HCTHHHBIC PACTBOPHI

OO1mMe KOMIIETEHITUN OK 01, OK 02 TIK 2.4

Banepwuii SlkoBneBud KUBET B KBAPTUPE, T/I€ OYECHb CTAphIe TPYOHI.
3aaHue:
1. U3 uero cocTouT CloOi p>KaBUYMHBI?
2. K kakomy KJ1accy COeTMHEHUN OTHOCHUTCS PKaBUYMHA?
3. HamumuTe peakiuio pacTBOPEHUS PKABUYNHBI.
4. TlpensioxXxuTe METOJBI OYUCTKU TPYO OT PrKaBUHMHBI.
3. IloBapeHHasi coib
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Hazpanue TeMbl Tema 4.2. «OU3UKO-XUMHUYECKHE CBOMCTBA

HCOPraHNM4YCCKUX BCIICCTB»

Pe3ynpraT 0OydeHus |YcTaHaBIMBATh 3aBUCUMOCTD (DU3UKO-XUMUYECKUX
CBOMCTB HEOPraHUYECKUX BEILIECTB OT CTPOECHHUS
ATOMOB U MOJIEKYJI, & TAK)KE TUIIA
KPUCTAJUIMYECKOU PEIIETKU

OO1mue KOMIICTSHITUN OK 01, OK 02 TIK 2.4

I/I3BeCTHO, 4qToO B MHPC I[O6BIB8,€TC$I MNpUMEPHO 100 MUIIJIIMOHOB TOHH
IIOBAPEHHOM conu B roA. Ha mnumeBbie HyXIbl PacxXoayeTcs OKOJIO OJIHOMU
YETBEPTOH YaCcTH 3TOTO Konm4uecTBa. Kya e uaet octanbHasi COJb?

HOBapeHHaﬂ COJIb COBCPHICHHO H€O6XOI[I/IMa IIpu TpPOHU3BOACTBC MIACHBIX H
PBIOHBIX  KOHCEPBOB, OHAa MHCIOJB3YETCS B  METAUIyPTMUECKOW  OTpaciu
IMPOMBIIIIJICHHOCTH, IIpH 06pa6OTK€ MCXOB H Pa3IMYHbIX KOXK, B TIIPOLECCCC
IMPUTOTOBJICHUSA MBblJIAa, nacT JJIA IMMOJIY4YCHUA KaHBIII/IHI/IpOBaHHOﬁ COJBbI,
IMPUMCHACTCA B MCIUINHC. OCHOBHOfI HOTp€6I/IT€J'IB COJIN - XMMHUYCCKadA OTpacCiib
IPOMBIIIIECHHOCTH. B 3T0# 00nacTH MCIONB3yeTcsl HE TOJBKO cama COJib, HO M
AJIEMEHTHI, COCTaBJISAIONIME €e. B mporecce aekTposiun3a €e pacTBopa IMOIydaroT
XJIOp, BOAOpPOA W eAkui HaTp. M3 pacTBopa €IKOro HaTpa IOJIy4arOT TBEPAYIO
IIEJI0Yb - KayCcTUK. COeIMHSS BOJIOPOJ C XJIOPOM, MOTYYaIOT COJITHYIO KHUCIIOTY

3ajaHue: COCTaBbTE YPABHEHUS, OTMCAHHBIX B TEKCTE pEaKLIU

4. Uon

O K«
HasBamme TeMbL Tema 4.3 «MnenTudukaius HeOpraHMIECKUX

BCIIICCTB»

PGBYJIBTaT O6y‘-IeHI/I${ HCCJ’IGI{OB&TB Ka4CCTBCHHBIC PCAaKIINU

HCOPTaHNYCCKUX BCUICCTB

OO1ImMe KOMIIETEHITUN OK 01, OK 02 TIK 2.4

Ha 6enyto candeTky mpoiauin o/, MOMBITAINCH BBIBECTH €T0 C TIOMOIIIHIO
orOenmBatens «Ilepconby, 3aTeM XJIOpHAs U3BECTh, HO TISITHO HE UCUYE3TIO.
YToOBI yIamuTh MATHO, KAKOE CPEJACTBO HAJIO UCTIOIB30BATHCS C OKUCIUTEILHBIMHU
WJIM BOCCTAHOBHUTEIBHBIMU CBOMCTBAMU?
3aganue:

1. Hanumwute KaueCTBEHHYIO PEAKIUIO HA ONpe/eeHue noaa’?

2. OnumuTe NpUMEHEHHUE 0/1a B OBITY.

3. B xakub mpoayKkTax comepKuTcs mosu?
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5. KapOokcurepanus
Tema 7.2.
CBolicTBa OPraHUYECKUX COCTUHEHUN

HazBanue teMbl

PGSYHBT&T 06yquI/151 HccaenoBaTh KaUYECTBECHHBIC pc€akunun

HCOPraHN4YCCKHX BCIIICCTB

OO1mme KOMIICTSHITUN OK 01, OK 02 TIK 2.4

A 3HaKOMO JIM BaM MOHATHE «KapOokcuTepanusi»? B TepaneBTHUEeCKUX HEsx
UCIIONIB3YIOT ra3000pa3Hoe BemiecTBO. [1o 3Tol npuunHe Mo I00HYI0 METOUKY
HA3bIBAIOT «Ta30BBIMU YKOJIAMM». DTa METOAMKA UCTIONB3YETCS ISl JICUCHHUS
CEPACYHO-COCYAUCTBIX 3a00JI€BaHUM, TTOBBIIIICHUS SJTACTUYHOCTH KOXKHU.
[ToBbIIIEHNE COZIEPIKAHUS ATOTO Ta3a B KPOBU FOBOPUT O HEKAYECTBEHHOU (PyHKIIMH
kpoBu. CaMoe yIUBUTEIBHOE, YTO OHO UCIOIB3YETCs B TBEPAOM BHUJIE B MMUIICBOM
IPOMBIIIJICHHOCTH VISl XpaHECHUS U TIEPEBO3KU MPOAYKTOB: PHIOHI, Msca,
MOPOKEHOTO.

3ananue. Boibepure oauH MpaBUIIbHBIN OTBET:

1. O KakoM BeIIECTBE UAET peyb?

A) yriekucielii ra3 b) kuciaopon B)amMMHak

2. Kakumu xuMudeckuMu CBOMCTBaMM 00J1a/1a€T 3TO BEIIECTBO?

A) KucnorueiMu  B) ocHOBHBIMH  B)aM(OTEPHBIMH

3. C 4yeM MOXKET BCTyIaTh BO B3aUMoieiicTBrE?

A) ¢ BOIOH, OCHOBHBIMHU OKCHAMH, IIE€JI0YaMHU, HEKOTOPBIMH COJIIMHU
b) ¢ Bojo#, KUCTTOTHBIMU OKCHJIAMHU, IIEI0YaMHU, HEKOTOPBIMH COJISIMU
B) ¢ BomoOH, KHCIIOTHBIMU OKCHJIaMH, KACIOTaMHU, HEKOTOPBIMH COJISIMH
4. C moMoMIbIO KaKOTO BEIIECTBA €T0 MOKHO OOHAPYKUTH?

A) OcHondranenna b) 6poMHOI BOABI B) H3BECTKOBOW BOJIBI

5. [TpuBeauTe GakThl, KOTOPHIC TOKA3BIBAIOT OTPUIATEIHHOE BIUSHUE
ATOTO ra3a Ha KeJIyJOYHO-KHUIIEYHbINA TPAKT YEIOBEKA.

6. byraguen

Tema 7.3 «MnenTudukaius opraHudecKux
BEILIECTB, X 3HAUYEHUE U TPUMEHEHHUE B OBITOBOI U
ccnenoBaTh KAYECTBEHHBIE PEAKIINU

HaszBanue teMbl

PesynbTaT 00y4yeHus
OpraHUYECKUX COCIMHEHUHN OT/ENIbHBIX KJIACCOB

OO0mre KOMIETEHIINN OK 01, OK 02 IIK 2.4
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B mavame XIX Bexka B AHIIMM CcTadd MOJHBIMHM IUIAIA W3
BOJIOHETIPOHUIIAEMON TKaHW, HA3bIBAEMbIE MAKHHTOIIAMU. OJTO Ha3BAaHUE OHU
MOJYYUIM B YECTh AaHTJIUMCKOro XuMHKa u wu3ooperarens Y. MakuHToia,
MPEJIOKUBILIETO MPOIUTHIBATh IUIAIEBYI0 TKAaHb PAacTBOPOM HATYypPaJbHOTO
Kaydyyka. OIHAaKO Ha COJHIIEC TaKHWE IJIAlld CTAHOBWIKHCH JIUIIKUMH, 2 B MOPO3HYIO
MOroly — JIOMKHUMHU. DTU HEJOCTATKHA YCTPAHWI JPYTrOW BBIAAIOIIMICA aHTJIMYaHUH
Y. I'yapup.

3amaHue

[Touemy mutaiieBasi TKaHb UM€JIa TAKUE HEJOCTATKH.

[Ipennoxure cnocod ycTpaHeHus UX, TOBTOpUB OTKpbITHE Y. ['yabupa.
Kax HazbIBaeTcs 910 coequHeHue?

Hanumute cTpykTypHyt0 OpMYyIly 3TOr0 BEIIECTBA.

I'ne npumeHsIeTCs 3TO BEIIECTBO B HACTOSIIEE BpEMS?

o~

7. MoJIoYHAs KHCJI0TA

Tema 7.2.
CBoiicTBa OPraHMYECKUX COCTMHEHUN

HasBaHue TeMbl

P€3y.]'IBTaT 06yquH}I OOOCHOBEIBATH 3HA4YCHUC )41 IMPUMCHCHHNC

OPraHUYCCKHUX BCIICCTB B OBITOBOM U

OO01me KOMIIETEHIIAN OK 01, OK 02 TIK 2.4

[IpoMekyTOUHBIM MPOAYKTOM OOMEHA Y TETUIOKPOBHBIX JKUBOTHBIX SIBIISIETCS
MOJIOYHAsI KHUCJIOTA. 3arax 3TOM KUCIOThI KPOBOCOCYIIIME HACEKOMBIE YIJIABIMBAIOT
Ha 3HAYUTEIbHOM PACCTOSIHUU.

3ananue

1. Tlouemy HacexkombIe (KOMaphl) OBICTPO HAXOAST CBOIO )KEPTBY?

2. YcranoBute HOpMyTy MOJOYHON KUCIOTHI, KOTOpPasi IOMOTAeT HACEKOMBIM
HaxOJIUTh TEIJIOKPOBHBIX >KMBOTHBIX, €CJIH MAaCCOBBIE JOJIM 3JIEMEHTOB B HEH
cocTaBystoT: yraeponaa - 40,00%, Bogopona - 6,67%, kucimopona - 53,33%.

3. CocrtaBbTe CTPYKTYPHYIO (OPMYITYy MOJIOYHOM KUCIOTHI. Ha3zoBuTe KHCIOTY
o HomeHkiarype MIOITAK.

4. Ha ocHOBaHMM CTpPO€HHS MOJIOUHOW KHCIJIOTHI CJIEJIaliTe BBIBOJ O €€
XUMHYECKHX CBOMCTBAX.

5. Halinute B WHTEpHETe WM JPYrUX HCTOYHHKAX HWH(OpMaIuoo o

IMPUMCHCHHUHN MOJOYHOM KHCIIOTHI.

4.2.3. 3aganus 1a00paTOPHBIX padoT
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Oo6opynoBanue sadopaTopur M padoumx MecT JIa0OpPaTOPUM: MEH3YPKH,
MUIETKU-KaNeJIbHUIIbI, TEPMOMETPBI, MUKPOCKOTI, JIYIbl, IPEAMETHBIE U TIOKPOBHBIE
CTeKJa, IUIAHIIEThl JJIg KaleJbHbIX peakuuil, QuibTpoBasibHas Oymara,
MIPOMBIBAJIKH, CTEKJISIHHbIE NPOOUPKH, DPE3WHOBBIE NPOOKH, (QoHapuku, HAOOP
PEaKTUBOB, CTEKJISHHbIC NaJOYKH, IITATUBBI JJIsi MPOOUPOK; MEPHbIE LUIUHAPHI,
BOPOHKHM CTEKJISIHHbIE, BOPOHKU JeiuTenbHble LuauHapuyeckue (50-100 wmun),
CTYNKH C TECTUKOM, (apdopoBble YaIlIKH, TUHUETHI, (PUIBTPHI OyMa)kHbIe, BaTa,
MapJiisg, 4acoBble CTEKJA, SJEKTPOIUIUTKH, Ja0OpaTOpHbIE IITATUBbI, CIHUPTOBBIC
TOpEJIKU, CIHUYKH, MPUOOpP [JIs MOJy4YeHHUs ra3oB (WM NpoOHpKa ¢ ra300TBOIHOM
TpyOKO#), jaepxaTenu st NPOOUPOK, CKISHKH JJisi XpaHEHUsS pPEaKTHBOB,
pa3naToyHble JIOTKH; XumMuuyeckue crakansl (50, 100 u 200 mn); mmaTenu; TUHIETH;
TUTEJIbHBIE IIMIIIbI; CEKYHAOMEpHI (TaliMephl), MepHbIe poOupku (Ha 10-20 M) u
MepHble KonmObl (25, 50, 100 m 200 wmu), BoasHas OaHs (WKW TEpPMOCTAT),
CTEKJISTHHBIE TMaJOYKH; KOHWMYecKue Koaobl mig tutpoBanus (50 u 100 wmu);
UHIUKATOPHBIE TMOJOCKH Uil omnpeneneHus pH u cTangapTHas MHAMKATOpPHAs
IIKaJIa; YHUBEPCAJIbHbIM MHAMKATOP; uneTku Ha 1, 10, 50 ma (unu go3aropsl Ha 1,
5 u 10 M), OropeTku JJIsi TUTPOBaHUS, MeaUIMHCKUE mmmpuibl Ha 100-150 Mo,
7abopaTopHble W/WIIM aHATUTHYECKHE Bechl, pH-MeTpbl, cymniapHBIN mKad, U Ip.

nabopatopHoe 000pYI0BaHHE.

Paznen 2. Xumnueckue peakuuu JlabopatopHas padora "THIIBI XUMHUYECKUX

peakuii”.

HazBanue TeMbl Tema 2.2.
DIIEKTPOIUTHYECKAS JUCCOITUAIIAS M MOHHBIH
oOMeH

PesynpTaT 00OydueHus HccnenoBanue TUIOB (IO COCTaBY M KOJIMYECTBY

UCXOIHBIX U 00Pa3yIONUXCS BEIIECTB) U
IIPU3HAKOB XMMHUUYECKUX peakuui. [IpoBenenue
peakinii HOHHOTO OOMEHa, OTIPEIETICHUE CPEIbI
BOJIHBIX PACTBOPOB

OO0111e KOMITETEHIINU OK 01 OK4

Bompock! s qomycka K 1abopatopHoii padote

a) cpopMyIUpyITE 1eIb MIIAHUPYEMOTO IKCTICPUMEHTA
1. Ilpu kakuX yCIOBUSX BO3MOKHBI HEOOpATUMBbIE PEAKIINM ?
2. Bo3moskna u peakiusi: HCl + KOH = H,O + KCI
3. 3anuIuTe TUIBI XUMUYECKUX PEaKIUi M0 UMEIOIIMMCS KIacCU(DUKALIUSIM.
4. Nomumure peakiuto: ZNCl, + NaOH =? + ? . Tlouemy Bo3MOKHA 3Ta
HeoOpaTumas peaxus?
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5.3anuirre HeOOpaTUMYIO PEaKIMI0, KOTOpasi MPOTEKAET C BhINAJEHUEM

ocaJka.
IIpoBeneHue OnbITOB

O6opyaoBaHue U Mocyaa

PEaKTUBBI

CrekiiHHbIE TPOOUPKHU

pactBop ruapokcuaa Harpus (NaOH),

PactBop comnsnoit kucinorsl (HCI)

PactBop cynbstara meau (1) (CuSO,)

PactBop kap6onara Hatpusi (Na;COs)

PactBop cynbharta maraus (MgSOa)

PactBop xnopuma xenesa (I11) (FeCls)

ANTOpUTM NpOBEAEHUS onbITa |

BOHpOCBI H 3aaHusd

OmnpiT 1. Peakunu, uayuiue ¢
o0pa3oBaHHUEM 0CAJIKA.

[TpoGieMHBIH OTIBIT.

Haneiite B Tpu npoOupku mno 2 mi
(II1),
cynbdara Marsus, cyibdara Mead u

pacTBopa  XxJopuaa  Kelesza
npuOaBbTe B KAXKIYIO IO TAKOMY XKe

KOJINYCCTBY LICJIOYH.

Yro BbI HaOIIIOMaETE?

Kaxoit 11BeT umMeroT 006pa3oBaBIIneCs
ocaaku’?

CocTaBbTe ypaBHEHUS
COOTBETCTBYIOIIUX XUMHUYECKUX
peaKiuu.

CpaBHI/ITe OBCT OCAaAKOB

Ocanku CoXpaHsUTe 10 CICAYIOIIETO
OIIbITA

AJTOPUTM MPOBEACHUS OMbITA 2

Bonpocsl u 3ananus

OnbiT 2. Peakuuu, uayuiue ¢
o0pa3oBaHueM €J1a00r0 JIEKTPOJIUTA

K mnomyyeHHBIM B mHOpeabAyIIEM
ONBITE OCAaJAKaM THUIPOKCHIOB XKeEJe3a,
MarHvsi W MeEIW TPUIEUTE pacTBOp
COJITHOM KHCJIOTBhI JI0 IOJHOTO HX

pacTBOpEHUSI.

CocTaBbTe MOJICKYJISIPHBIC M HOHHBIC
YpaBHEHHUS COOTBETCTBYIOIINX PEAKITUH.
OObsicHHuTE HAOMIOHAEMbBIE NU3MEHEHUS B
poOUpKax.

AJNTOpUTM MPOBEAEHHUS ONbITa 3

Bonpocs! u 3a1anus

OnbiT 3. Peakuuu, wuaymue ¢
o0pa3oBaHueM rasa.
K pactBopy kapOGonata Hatpusi | OObsICHUTE BbIJEICHUE ra3a.

MPUJIEUTE OCTOPOKHO PACTBOP COJISTHOU

CocTtaBbTe MOJICKYJIAAPHBIC 1 HOHHBIC
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KHUCJIOTEL.
O6paTuTe BHUMaHUE Ha BBIJCICHUE
rasa.

YPaBHEHHSI COOTBETCTBYIOIINX PEAKIIUH.

O6paboTka pe3yJIbTaTOB:

1. Tlpoananu3upoBaTh NOJYYEHHE COOTBETCTBYIOUIUX PE3YIbTATOB TUIIAM

XUMHUYECKUX PEAKIUM.

2. CdopmynupoBaTh € 001U BBIBOJI 00 OOMEHHBIX peakuuax, HAYIIUX 10 KOHIIA

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

HaszBaHue TeMbl

Tema 2.2. DnexkTpoauTudecKas
JIMCCOIMAIINS U MOHHBIN OOMEH

Pe3ynbpraT 00yueHus

HccnenoBath PU3NKOXUMUYECKUE

CBOMCTBA UCTUHHBIX pPaCcTBOpPOB

OO01me KOMIIETEHIIN

OK 01 OK2 11K 2.4.

Bompocs! ainis nomnycka k 1abopatopHoii padote

1.  Jlatp ompexaecneHne KoHIeHTpanuu. CrocoObl BBIPAXKCHHUS KOHIICHTPAIUU
pacTBOPOB.

2. Uro Takoe combBaThl W THApaThl? Ha KakoMm 3Tame pacTBOpEHUS OHHU
obpazyrotcs?

3. Uro Ttakoe pactBopuMOCTh? OT Kakux (aKTOPOB OHA 3aBUCHT?

4.  Kakyw maccy cyiabdarta Kaaus | BOJIbI HAIO B3ATh JJIs purotosieHus 300

rpammoB 20% pacTtBopa?

5. CKOJBKO TPamMMOB BOJBI
MOBAapEeHHOM cou?

[IpoBeneHue OnbITOB:

conepxkurca B 200 1 40%-HOro pactBopa

O6opyaoBaHHE | MMOCYA

PEaKTUBBI

Crakasg 600mi

pacTBOp XJIOpHUAA HATPUS

CrekJIsHHAd IajiouKa

PactBop kapboHaTa HaTpUs

Becrwl Texanueckue

PacTtBop xstopua kanus

Humuaap 250 mu

PactBop ruapokapOoHaTa HaTpUs

apeoMeTp

PactBop cynbdara maraus

PactBop xsopuna Gapus

ANTopuTM NpoBeAeHUs onbiTa |

Bonpocsl u 3aganust

Omnpit 1.I1puroroButs 500 2 4%
pacTBopa XJIOPHAA KAJIUA

[Tpo6eMHBIN OTIBIT.

[IpuroToBbTE PACTBOP
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Paccunrarite Maccy HaBECKH U BOJIbI [IpoBepbTE IIIOTHOCTH PACcTBOPA

B3BechTe HaBecKy. PaccunraiiTe aGCONIOTHYIO OIIMOKY
PacTBOpuTE HaBECKY B BOJEC. PaccuuTaiiTe OTHOCUTENBHYIO OUTMOKY
ITIpoBepsTe KOHLIEHTPALUIO

MPUTOTOBICHHOTO pacTBOpa, H3MEPHUB
TUIOTHOCTH C TIOMOIIBIO apeoMeTpa

O6paboTka pe3yJIbTaTOB:
3. IIpoaHamu3upoBaTh MOJIYYCHHUE COOTBETCTBYIONIUX PE3yIbTaTOB

4. Paccunraiite aOCOJIIOTHYIO U OTHOCUTEIBHYIO OIIUOKH
5. ChopmynupyiTe BBIBO/I.

Pa3nen 4. CTpoeHue u cBOiicTBa HEOPraHNYeCKUX BewecTB. JlabopaTopHas
pabota «CBONCTBA METAIIIOBY.

HasBaHue TeMbl Tema 4.2. «DPU3UKO-XUMUUYECKUE
CBOMCTBA HEOPTAaHUYECKUX BEIIECTB)
PesynbTaT 00ydueHus YcranaBnuBaTh 3aBUCUMOCTh (DU3UKO-

XUMHUYECKHUX CBOMCTB HCOPTaHNYCCKHUX
BCHICCTB OT CTPOCHUSA aTOMOB U
MOJICKYJI, a4 TAKKC THUIIA
KpHCTaHHquCKOﬁ PCHICTKH

OO01me KOMITETEHIIN OK 01 OK4 11K 2.4.

Bompock! ans qomycka k 1abopatopHoit pabore

Jlath ompeniesieHue MeTaiaM.

HazoBute pu3nueckue cBoicTBa METAJLIOB.

Kakue MeTaibl B3aMMOAEHCTBYIOT C KUCJIOTaMu?

Kakue MeTamibl B3aMMOAEHCTBYIOT C BOJOM?

Kak B3anMOIeMICTBYIOT METAIIBI C PACTBOPAMHM COJIEH.
CriocoObl TOTyYEeHUS METAJIJIOB.

UYro Takoe koppo3us MetauioB? Kakue ObIBaIOT THIIBI KOPPO3HUH.

O N O~ WNR

Crioco0pbl 3aIUTHl METAIIIIOB OT KOPPO3HUHU.

[IpoBenenue OnbITOB

OOGopynoBaHue U ocyjaa PEaKTHBBI

CrexnsiHHBIE TPOOUPKHU HaTpUi METAJINYECKUAN
CIIUPTOBKA MAarHui

JepKaTellb MeJlb

OKCHJI CBHHIIA

okcu xeneza(ll)

OKCuJ MC€Iu

KHCJIOTa CCPpHasd
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| Kuciiora consuas

AJTOpPUTM NPOBEIECHUS ONbITaA |

Bompocsl 1 3ananus

OnbiT 1. OTHOLIEHNE METAIUIOB K BOJIE.

[IpoGsieMHBI OMBIT.
B mmpokuii crakaH HaleWte BOABI U
MIOJIOKUTE KyCOUYEK HATPUS WIIN KAJTHS.
JlobaBeTe B

pactBop 3  Kamenu

dbenondranenHa.

Uro BbI Habmo1aere?

Kaxk Bener ce6st natpuii? Kakoii ras
BbIJIEIIACTCS?

OTMeThTe IBET pacTBOpaA MOCIIEC
nob6asieHus GenondranenHa.
CocTaBbTe ypaBHCHHE PCAKITHH.

B derpipe mpoOUpKH TMOJOXKHUTE
N0 KYCOYKY MarHus, aJIOMUHMUS,
kKelneza U MEIU U IPUWIEUTe HEMHOTO
BOJBI.
HarpeiiTe pacTBOpbI Ha CHUPTOBKE.

OOBsicHuTe HaOMIOHAeMble HM3MEHCHHS
B IIPOOHUPKAX.

CocTaBbTe MOJICKYJIIPHBIC M HMOHHBIC
YpaBHEHHS COOTBETCTBYIOIINUX PEAKITUH.

AJTOPUTM MPOBEACHUS ONbITA 2

BOHpOCBI " 3aJaHUA

OnbiTt 2. OTHOLIEHHE METALIOB K
KHCJIOTaM.
[lonoxute B mnpobupku  Metaiuibl | Uto Bel HabmonaeTe?
MarHus, ajJlOMHUHUS, Kene3a U mMeau u | OTMeTbTe  HM3MEHEHHE  IBeTa B
OpWICHTEe K HHUM PAcTBOP COJISTHOM | MpoOHMpKax.
KHUCJIOTBI CocraBbTe ypaBHEHUS
COOTBETCTBYIOIIUX PEAKIUA.
AJTOPUTM NMPOBEIECHUS ONBITA 3 Bonpocs! u 3a1anus
Onbitr 3. OTHOLIEHHE OKCHAOB
META/LUIOB K KHCJI0TaM.
B tpu npobupku Haneiite mo 1 mu | Uto Bbl HaOmomaere?
pacTBopa CEpHOM KHCIIOTHI U J00aBbTE Ormerbre N3MCHCHMEC aBeTa B
npoOupKax.

Ha KOHYHMKC HIIATCId OKCHIABbI KCJIIC3a

(1),

poOMPOK B30ONITANTE.

Meau, cBuHna. Coaepxumoe

CocraBbTe ypaBHEHUS
COOTBETCTBYIOIIUX PEAKIUN.

O6paboTka pe3ybTaTOB:

6. IIpoaHamu3upoBaTh MOJYYCHHBIC PE3YNIBTATHI.
7. CdopmynupoBath BIBOJ O 00 OTHOIIEHUH METAJUIOB K BOJIE.
8. CdopmymupoBaTh BEIBOJ 00 OTHOIICHUH KHACIOT K METAJIJIaM.
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9. CdopmynupoBath BEIBOJ 00 OTHOIICHUH OKCUIOB METAJIJIOB K KUCJIOTaM.
5. ChopmynupoBath 001IHI BBIBOJI 00 0OMEHHBIX pEaKIUsAX, UAYIIUX J0 KOHIA

Pa3nen 4. CtpoeHue u cBOiicTBa HEOPraHM4YeCKUX BemecTs. JlabopaTopHas
pabora «XapakTep JUCCOLMALMH PA3JIMYHBIX THAPOKCUIOBY.

HasBaHue TeMbl Tema 4.2. «PU3UKO-XUMUYECKUE
CBOMCTBA HEOPraHMYECKUX BEIIECTB)
PesynbTaT 00ydyeHus ¥YcraHaBiMBaTh 3aBUCUMOCTh (hU3UKO-

XUMHUYECKUX CBOVICTB HCOPraHN4CCKHUX
BCHICCTB OT CTPOCHUSA aTOMOB U
MOJICKYJI, a4 TAKKC THUIIA
KpHCTaHHHqGCKOﬁ PCUICTKH

OO01e KOMIIETEHIINN OK 01 OK41IK 2.4

Bonpock! ans gomycka k iabopatopHoit padbore

U3 nanneix BemiecTB BoiOepuTe kuciaothl: NaCl; Cu(OH) 2; HNOs; NaxSO4; HoCO:s.

2. 3akoHuuTe npeoxkeHue: KucioTsl 3T0 37E€KTPOJIHUTHI, ...

3. 3akonuute peaknuio: NaS + HNOz =7 + ?

4. Hanummute ypaBHeHus aucconuaruu kuciot: HaCOs; HoS.

5.Kakue nHauKaTophl yKa3bIlBalOT Ha KHUCIYIO Cpeay pacTBopa’?

6. OcymectBute npeppaimierue: SO, — SOz — HSO4 — NaxSO4

7 .Kakue ocHOBaHMSI OTHOCSITCSI K pACTBOPUMBIM OCHOBaHUSIM?

8. 13 nannbix BeriectB BeiOepute ocHoBanus: NaCl; Cu(OH),; HNOs; NaOH;
H.CO:s.

9.Hanumure hopMymsl CIeayOMMUX OCHOBAHHUN: TUPOKCH]T KaJIUs, TUIAPOKCH]T
maruus, ruapokcun skenesa (1), ruapokceun sxemnesa (11).

10. Hanmumure ypaBaenus aucconuaiuu ocuoBanuii: Fe(OH)s; Cu(OH);

11. Kakue nHAMKATOPHI YKa3bIBAIOT Ha IIECTOYHYIO CPEly pacTBOpa OCHOBAHUM ?

IIpoBenenune OnbITOB

OO6opynoBaHue U ocyaa PCaKTUBEI

CrexJITHHBIC TTPOOUPKU pactBop cosstHoi Kuciaotel (HCI)

CIIPTOBKA pacTBOp YKCYCHOM KHCIIOTHI
(CH3COOH),

JepKaTeIh pactBop xsopuaa nuaka (ZnCly)

pactBop cyibdara maraus (MgSOy),

pactBop ruapokcuaa Hatpusi (NaOH),

pacTtBop (heHondTanenHa

pacTBOp JIaKMyca

PaCTBOP METUJIOBOI'O OPAHIKCBOI'O
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ANTOpUTM NPOBEIEHUS OnbITa 1

Bonpocs! 1 3aganus

OnbiT 1. CpaBHeHMe XMMHUYECKOM
AKTHBHOCTH KHMCJIOT

[TpoGseMHBI OTIBIT

HajeiitTe B NOpoOUpKM 1O 2 M

pPacTBOPOB KHUCJIOT U J100ABbTE KYCOUKHU
IMHKA

Yro BBl HaOIIOaEcTE?

Kaxkoii ra3 Beigensercs

CpaBHUTE UHTEHCUBHOCTH BBIJICIICHUS
rasa
Hanumyre MoJieKyJIspHble U HOHHBIC

YPaBHEHUS pEaKLIU.

AJTOPUTM MPOBEAECHUS ONbITA 2

BOHpOCBI H 3adaHuA

OmnbIT 2. Xapakrep
3JIEKTPOJIMTHYECKOU TMCCONMALMH
THAPOKCH/I0B

[TpoGeMHBIH OTBIT

B nBe mnpobupkum BHecute mno 10
Kamesib pacTBOpoB: B mepByto — ZnCly,
Bo BTOpyro — M@gSOs u B Kaxmayro
npoOupky mo006aBpTe mO 3 Kariau (10
oOpa3oBaHHs  OCaJKOB)  pacTBopa
menoun NaOH. Ocanku pazgenute Ha
JIBE€ 4acTH, K OJHOM J100aBbTE PacTBOP
kuciorel HCIl, k gapyroit wactm —
pactBop mienoun NaOH (u30wITOK, 10
pPacTBOPEHUS OCAJIKA).

Yo BbI HAOMOHAaETE?

Onpenenure XUMUYCCKUH  XapakTep
00pa30BaBIINXCS TUIPOKCHIOB.

B kakux cirydastx pacTBOPHIICS OCaI0K?
OCHOBHBIMU WU amdoTrepHbIMU
CBOMCTBaMU 00JIaIAFOT THAPOKCHUIBI
CocraBbTe CXemMy BO3MOYKHBIX
YPaBHECHUU pEaKIUN,

[IpuBenute ypaBHEHHS IUCCOILMAITUU
TUIAPOKCHUIOB.

AJTOPUTM MPOBEACHUS ONbITa 3

Bompocsl u 3ananus

Oneir 3. Kuc/j10THO-0CHOBHBIE
HHIMKATOPBI
10. B Tpu mpoOupku Haneire 10 - 15 | Uto BbI HaOmomaere?

Kameib JUCTWUIMPOBAHHOW BOJBI U
n00aBbpTe B MEPBYIO | Kamuio JakMyca,
BO BTOpYIo — | Karutio denondranenna,
B TPETHIO — | KaIUII0 METUIIOPAHXKA.

11. B tpu npoOupku no6aBsTe 10 8 -
10 xkamens consHOM KucioTel HCl u
BHecHTe TI0 | Karie pacTBopa JaKMyca,
MeTuiIopanxa, peHondraaeuHa.

3. B uncteie Tpu npoOupKu HANEHTE MO
8 - 10 xamems miemoun NaOH. B
MEepByI0 BHECUTE | Karumo jJakMyca, BO
BTOpYI0O — | Karmumo MeTWIopaHka, B

OTMeThTE U3MEHEHUE OKPACKU
WHJMKATOPOB B BOJIE
OTMeThTE U3MEHEHUE OKPACKU
WHJIMKAaTOPOB B KUCJIOTE
OTMeThTEe U3MEHEHUE OKPACKU
WHJMKATOPOB B IIEJIOYH
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\ TpeThio — 1 karumo dhenondranenna

O6paboTka pe3yIbTaTOB:

1. [Ipoananu3upoBaTh NOJYYEHHBIE PE3YJbTATHI.

2. ChopMynupoBaTh BHIBOJ O XUMUYECKON aKTUBHOCTH KUCIIOT

3. ChopmynrpoBaTh BHIBOJ O XapaKTEpe MOTYYEHHBIX THAPOKCUIOB.

Pa3nen 4. CTpoeHue u cBOiicCTBAa HEOPraHNYeCKHUX BewecTB. JlabopaTopHas
pabota: "nentudukaiys HEOpraHUYECKUX BEIIeCTB"

HazBaHue TeMbl

Tema 4.3. «nentudukanus
HEOPraHMYECKUX BEIIECTBY

Pe3ynbpraT 00yueHus

HCCHGI[OB&TB Ka4CCTBCHHBIC PCAKIINU
HCOPTaHNYCCKUX BCUICCTB

OO01e KOMITIETEHIINN

OK 01 OK4 1IK 2.4

Bompock! anst nomycka k 1abopatopHoit pabore

1.Kakue PCaKIINH HA3bIBAKOTCA KaueCTBECHHBIMHU ?

2. JlaiiTe ornpesiesieHre aHHOHAM.

3. 3akonuute peaknuio: NaS + HNOz =7 + ?

4. HanuiuTe Ka4eCTBEHHYIO PEaKIINI0 Ha KapOOHAT-UOHBI.
5.Kak M0OHO 00HAPYXUTH XJIOPUA-HOHBI?

HpOB@IIGHI/Ie OIIBITOB

O6opyioBaHue 1 nocyaa

PCAKTHUBEI

CrexisHHBIE TTPOOUPKHU

pactBop cosstHoi Kuciaotel (HCI)

CIIUPTOBKA

pacTBOp KapOOHaTa HATPUS

Jep>KaTellb

pacTBop xyopuaa oapus

pPacTBOp CHUJIIMKATA HATPHS,

pacTBOp XJIOPUJA JIUTHS

pacTBOp XJIOpUAA HATPUS

pPacTBOp XJIOpHUAA KaIus

pacTBop xyopuaa 6apus

pacTBOp XJIOPUJA KaJbLHs

pacTBOp XJIOpUAA CTPOHIIMS

AJNTOopuTM NpoBeAEeHUs onbITa |

Bonpocs! u 3a1anus

OnpiT 1. O0Hapy:xeHne KApOOHATOB U
THAPOKApPOOHATOB.

[TpoGieMHBIN OTBIT

Buecute B mpoOupky S5  Kkamenb
pactBopa  kapOoHaTa  HaTpus U
no0aBisiiTe MO  KalisiM ~ pacTBOP

Yro BBI HaOIIOMaETE?
Kakoii ra3 Beigensercs?
KakoB By 1 IBET OCAJKOB.
Hamumure MoOJIEKYJISIipHBIE W HOHHBIC
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xjiopua 6apust 10 00pa3oBaHUs OCAJKa. | ypABHEHMS pEaKIUil.
K nonydenHomy ocaaky Ao00aBbTe
HECKOJIBKO Karledb COMSTHON KHUCIOTHI.

AJTOPUTM MPOBEAECHUS ONbITA 2 Bompocsl 1 3ananus
OmnbIT 2. O0HapyKeHHe CHIIMKATOB

[TpoGneMHBIHM ONBIT OO0BsicHuTe HaOJIO1aeMBbIE SIBJICHUS
Buecute B mpoOupky 5 Kamenb OO0bsicHuTe, moueMy (hopMmysa KUCIOTHI
pacTBOpa ciHKaTa HaTpust u godasbre | H2S10s sBIsIETCS yenoBHOM
paBHbIE O00BEM COJSHOM  KHCIIOTHI. CocTaBbTe ypaBHEHUS PEAKIMH,

Uepe3 HECKOJIBKO MHUHYT MEPEBEPHUTE
pOOUPKY BBEPX THOM

AJTOPUTM MPOBEICHUS OMbITA3 Bomnpocs! u 3ananust
OneiT 2. OOHapykeHHe AHMOHOB
BTOPOH aHAJIMTUYECKOH IPYNIBII0
[TpoGneMHBIH OTBIT Yo BbI HaOMOHAaETE?

BrecuTe B mpoOupky Imm pactBopa | Kakoro nsera Bblmanu ocajgku?
XJopuaa HaTpus, 6p0MI/II[a HaTpUs, CocraBbTe YpPpaBHCHHA peaKHI/Iﬁ.
uonuaa kamus, Gropuma HaATpUs U
nobaBpTEe paBHBIM O0BEM HHUTpaTa
cepebpa.

AJTOPUTM MPOBEACHUSI ONbITa 3 Bonpocs! 1 3ananus
OnbIt 3. OKkpawusanue niamenu
B  mecte  dapdopoBeix  Turiei | Uto Bel Habmr0omaeTe?

IOMECTHUTD 1o nosioBuHe | OTMETHTE 1IBET MJIAMEHH.
MUKpPOIITATENS  COSAUHEHUN  JUTHS, | YKa3aTh MPAKTHUYECKOE 3HAUCHUE
HATpHsI, Kaiusi, KaJbIUs, CTPOHIMUS, | STOTO OIBITA.

Oapus. 3aduTh COMU JO TOJOBHUHBI
o0beMa THUTJIEH OSTUJIOBBIM CIIHPTOM,
nepeMeniatb ¢ 1elbl0  HEKOTOPOTro
pacTBOpPEHUSI COCIMHEHUN B CHUPTE U
MO/ KEYb.

O6paboTka pe3yIbTaTOB:

1. IIpoananu3upoBaTh NOJYYEHHBIE PE3YJbTATHI.
2. CdopmynnupoBaTh BBIBOJ O TPOBEICHHBIX KAYECTBEHHBIX PEAKITUIX KATHOHOB. .
3. ChopMynupoBaTh BEIBOJ O TPOBEICHHBIX KAYECTBEHHBIX PEAKITUSIX aHHOMOHOB.

Pazgea 5. KuHeTnueckue ¥ TepMOAUHAMMYECKHE 3AKOHOMEPHOCTH MPOTEKAHUSA
XuMH4Yeckux peakuuii Jlaboparopunas padora «/3yueHne BIUAHUS pPa3IUIHBIX
(haKTOpOB HAa CMENIEHNE XUMUYECKOTO PABHOBECHSI»
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HasBanue TeMbl

Tema S. «M3yuenue BIUAHUA
pa3IuYHbIX (PAKTOPOB HA CMEILICHHE
XUMHYECKOT0 paBHOBECHSI»

Pe3ynpraT 00yueHus

XapakTepu3oBaTh BIUSHUE U3MEHECHUS
KOHIICHTPAIINMK BEIIECTB, PEAKLINU
Cpebl U TEMIEpPATyphl HA CMEIIICHUE
XUMHYECKOTO PABHOBECHSI

OO011Me KOMITETEHIINHU

OK 01 OK41IK 2.4

Bonpock! ans njomycka k iabopatopHoit padbore

1. aifTe onpenenieHne CKOPOCTU PEAKIIUU.

2. Kakue (hakTopsl BIUSIOT HA CKOPOCTh PEAKIUU ?

3. ChopmynnpyiiTe3akoH cOXpaHEHHs NEUCTBYIOIIMX Macc.

HpOBGJIeHPIe OITIbITOB

O6opyioBaHue U nocyja

PEAKTHUBBI

CrexyisHHBIE TPOOUPKU

11 pacTBOp THOCYNB(haTa HATPUS

CIIMPTOBKA

0,1 M pacTBOp C€pHOM KUCTOTHI

ACPKATCIIb

HCpMaHPaHaT KaJIns

[IlaBeneBast kucioTa,

pactBop xiopu xenesa (111)

PacTBOpAa POJaHKNIad KaJINUA

pPacTBOp XJIOpHUAA KaJIHs

AJTOPUTM MPOBEACHUS onbITa |

Bompocsl u 3ananus

OIIBIT 1. Bansinue KOHUEHTPAIMHU
pearupyroiux BellecTB HA CKOPOCTh
XHMHUYECKON peaKuum.

[TpoGeMHBIH OTBIT

1. [IpurotoBuTs  TpU  pacTBOpa
THOCYJb(haTa HaTpus pazIuyHON
KOHILIEHTpaluu. Jjist 3Toro B Tpu cyxue
MpoOUpPKM BHECTH: B MEpPBYIO —6Mi 1H
pactBopa THocyJib(aTta HaTpus U 10 mi
BOJbI, BO BTOpYO — 4mn 1H pacTBOpa
THOCYIh(haTa HATpUs U 2 MJI BOJBI, B
TpeThl0 — 3  wMu  lH  pactBopa
THOCYyNb(haTa HATPUs 3 ML

2. BxirouuTh cekyHmoMep.

3. B npobupku no6aButh 1no 6 mi

1. Yro BB HaOmMIOM2ETE?

2. [To cexyHmoMepy U3MEPHUTH BpEeMsI
OT MOMEHTa J00aBJIEHUS KUCIIOTHI JI0
TIOSIBJICHHS B PACTBOPE 3aMETHOM
OTaJIeCIICHIINN
3. Bomcars 3navueHus B Tabnuiry
4. OgopMuUTh pe3ynbTaThl HAOIIOICHUN
B BUJe Tpaduka
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\ 0,1M pacTBOpa CEpHOI KHUCIIOTHI.

AJNTOPUTM NPOBEIECHUS ONBITA 2

Bomnpoce! u 3ananus

OnbIT 2. Biansinue TeMnepaTypbl Ha
CKOPOCTh XMMHYECKOH peakuuu

Haygute B cTtakansl Ha 1/2 BBICOTHI

BOLY: B IIEpPBbIN CTaKaH —
BOJIONIPOBOJIHYIO, BO BTOPOM — CMECH
BOJIONIPOBOJHOU u ropsiueu

(remnepatrypa nomkHa ObiTh Ha 10°C
BbIllIE, YeM B I[EpPBOM CTakKaHe), B
TpeTUl — ropsA4Yylo (Temmeparypa Ha
10° BhIlIe, 4eM BO BTOPOM CTaKaHe).

B tpu npoOupku Habpats mo 10
Karnenb 1H pacTtBopa THOCYIb(aTa
HaTpUs MW OMNYCTUTh 10 OJHOW B
CTaKaHbI.

3ameputhb TEMIIEpaTypy B
cTtakaHax. He BblHUMasg mOpoOUPKY C
THocynbdarom, mg00aBUTH B Hee |
Karuiio 2H CepHOM KHUCIOTHl U U3MEPUTh
BpeMsi TI0 CEKyHIOMEpy OT MOMEHTa
N00aBJeHUsI KHUCJIOTHI JI0 TOSIBICHUS
JIETKOM OTaJIeCIEHIIN Y.
[loBTOpUTH OMBITBI  C  PacTBOPOM
THOCYJIb(paTa U CEPHOU KHCIOTOH TIPHU
TBYX IPYTUX TeMIlepaTypax.
[IpousBecT OTCUET BPEMEHU pEaAKIIUU
0 CEeKyHIOMEpy, Kak M B TEPBOM
cllyyae. PesynbTaThl HaOJIFOICHUI
BHECTH B TaOJIHITY

OObsicHuTe HAOII0JaeMble SIBJICHUS
OOBbsicHuTe, MoyemMy (Gpopmylia KUCIOTHI
H2S103 siBisieTcst yciioBHOM

CoctaBbTe ypaBHEHUS PEAKIIHA,

AJTOpPUTM NMPOBEIECHUS ONbITA3

Bomnpocs! v 3a1anus

OIIBIT 3. Bausinue KarTajau3aTopa
HA CKOPOCTh XMMHYECKOH peaKkiuu

B  n1Be  mpoOupku  MOMECTUTH

HECKOJbKO Kamenb pacTtBopa KMnOy,,
IM pacTBOpa LIaBENEBOW KHUCIOTHI H
CEpHOM KHCJIOTB. B oaHy wu3 HuX
opocuth kpuctammk MnSO4.  Yepes
HEKOTOPOE BpeMs OTMETUTh U3MEHEHHE
OKpacKH pacTBOPOB B MPOOHUPKE.

Yro BBl HAOIIOHAETE?
YewmsBrsgeTcss IEepMaHTaHaT Kalus B
ATOM peakiuu?

AJTOpUTM NPOBEJICHUS onbITa 4

Bonpocsl u 3aganus
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OIIBIT 4. Cmemenne XUMHYECKOI0
paBHOBeCHUSA npu MU3MEHEHUHU
KOHIEHTPAIlMH BelIeCTB.

B xumunueckuii crakad Hajente 20 mut

BOAbI W J00aBbTe 10 2  KaIUIk
HACBIIIICHHBIX ~ PAacTBOPOB  XJIOpHZA
xkene3a (lIl) wmpacTtBopa pomanuga

kanus. PacTtBop pasMeniath CTEKISIHHOU
MNAJIOYKOW M COAEPKUMOE pPa3iiuTh B 4
npodupku. OpgHy ©W3  OPOOUPOK
OCTaBUTH B KAYECTBE KOHTPOJIBHOU (IJIsI

cpaBHeHus). Buectu B mepByro
IPOOUPKY KOHIIEHTPUPOBAHHBIN
pacTBOp XJIOpHUIA Kejie3a, BO BTOPYIO —
HECKOJILKO  Kamejldb  HACBIIIEHHOIO

pacTBopa pojaHUIA Kajaus, B TPEThIO —
HEMHOT'0 TBEPJIOT'O XJIOPUJIa KaJIHsl.

ComocTaBbTeé MHTEHCUBHOCTH OKPACKH
MOJYYCHHBIX PACTBOPOB C  IIBETOM
HCXOJIHOTO pacTBOpa B KOHTPOJIBHOM
npoOupKe.

Uto BEI HAaOIIOMaCTE?

Pe3ynbraTel BHECUTE B TAOIUILY.

JlaiiTe 00BICHEHUS HAOIIOJaeMbBIM
SIBJICHUSIM.

O6paboTka pe3yJIbTaTOB:

1. C(l)OpMyJII/IpOBaTI) BBIBO/J[ O XapaKTCPEC 3aBUCUMOCTH CKOPOCTHU PCAKIUHN OT

KOHIICHTPAIIHH,

2. CdopMynupoBaTh BBIBOJ MMOYEMY 3aBUCUMOCTh JIOJDKHA BBIPAKATHCS MIPSIMOI

JIMHUEW U TI0YEMY B KaU€CTBE IIEPBOM TOUKHU 3TOU MPAMOM MPABOMEPHO

HCIIOJIb30BATH TOUYKY Ha4adjla KOOpAWHAT.

3. CdopmynupoBaTh BHIBOJ O BIUSHUU TEMIIEPATYpPbl HA CKOPOCTh PEAKIUH.

4. CdopmynupoBath BbIBOJ 0 pot MNSO4 Ha CKOPOCTh XUMUUECKOM PEaKITHH.

Pa3jnen 7. CTpoeHne U CBOiicTBa OpraHnyecKux BelecTB. JlaboparopHas padora
"IIpeBpaleHusi OpraHuYeCKUX BEIIECTB MPU HarpeBaHuu"

HaszBanue teMbl

Tema 7.2. «CBOICTBAa OPraHUYECKHUX
COCIMHEHU»

PesynbpraT oOyueHus

YcraHaBIMBaTh 3aBUCHMOCTD (DH3UKO-
XUMHUYECKHX CBOMCTB OPraHUYECKUX

BEILIECTB OT CTPOEHUS MOJIEKYJI

OO0111e KOMITETEHIINU

OK 01 OK41IK 2.4

Bompock! amst nomycka k 1abopatopHoi pabore

a) chopMyIUPYHTE TIETb IIAHUPYEMOTO SKCIIEPUMEHTA

0) oOBsCHUTE, K KAKOMY KJIaCCy OPTaHUYECKHX BEIIECTB OTHOCUTCS ATHUJICH;

B) OOBSCHUTE, KAKUMU XHUMHUYECKMMHU CBOMCTBAMHM 00JIaIafOT BEIIECTBA

JaHHOI'O KjIaCcCa, KaKUC Ka4YCCTBCHHLIC PCAKIINH AJIA UX 06H3py>ICCHI/I$I
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HCIIOJIB3YIOTCA,

r) OOBACHUTE, KAK MOXKHO MOJYYUTh BEIIECTBA JAHHOTO KJIAcCa COCMHECHUM

B J1TA0OPATOPHBIX YCIOBUSAX;

1) OOBACHUTE, U3 YErO COCTOUT MPHUOOP IS MOIyUEHHSI Ta30B;

€)  MepevyuclIuTe OCHOBHBIE ACMIEKThI COOJIIOIEHNUS TEXHUKUA 0€30MaCHOCTH MpHU
pabore ¢ JIBX (3TunoBbIif ciUpT), arpeCCUBHBIMU peareHTaMu
(KOHLIEHTpUpPOBaHHAs CEpPHAsi KUCJI0Ta), HAarpeBaTeIbHBIMU NPUOOpaMu

(ctupTOBKA).
[TpoBeneHre ONBITOB

O6opyioBaHue U nocyjaa

PEaKTUBBI

CrekJIsIHHbIE TPOOUPKHU

KonuentpupoBannbiii pactsop H2S04

[tatuB a1t pOOUPOK

OTUJIOBBIN CITUPT

CnuprtoBka PactBop KMnO4
Cnnuku bpomHas Bona
Ilecok

AJNTOpUTM MPOBEAECHUS onbITa |

BOHpOCBI H 3aJaHuA

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

1. ITosyuuTh 3TUIIEH AeTupaTanuen
ATHJIOBOTO CIIUPTa, OOHAPYKUTH €TO,
WU3y4YUTh €r0 CBOWCTBA.

1.1. B npoGupky HaIuTh 2-3 MII
ATUJIOBOTO CIIUPTA U OCTOPOIKHO
100aBUTH 6-9 MIT KOHIIEHTPUPOBAHHOMN
CEpHOM KUCIIOTHI. 3aTEM BCHINATh
HEMHOT'0 MPOKAJIEHHOr0 NecKa (MeCOK
WJIU MEJIKHE KYCOUKHU MEM3bI BBOISAT IS
TOTO, YTOOBI IPEAOTBPATUTH TOTUKH
AKUJKOCTHU MPU KUIIEHUH ). 3aKPBITh
pOoOHPKY MPOOKOH ¢ Ta300TBOTHOM
TPYOKO#H, 3aKpENUTh €€ B MTATHBE U
OCTOPO>KHO HArpeTh COAEPKUMOE

npoOupku (puc.l)

1. Yro mpoucxoaut B mpooupke? Uto
HaOromaere?

2. K xakoMy TUITy XUMUYECKHUX
peakiuii oTHOCATCS 3T nporecchl? Kak
Ha3bIBAOTCS?

3. Kak meHsercs okpacka pacTBOpoB?
[Touemy?

4. Kakum TuiaMeHeM TOPHT STUIICH?
[Touemy?

5. CocTaBUTh YpaBHEHHUS MPOTECKAIOIUX

IPOIIECCOB.
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Brz KMDO,.

1.2. OcTOpOXHO, pABHOMEPHO HarpeTh
CMEChH.

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

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

KBEPXY, MOXKEUb BBIACISIONINICS Ta3
(puc.2).

C;H;OH (3'1'“.7!0'
BBIM CIIMPT)

H,SO,

O6paboTka pe3ybTaTOB:
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1. IIpoanamu3upoBaTh COOTBETCTBUE MOJYUYEHHBIX PE3YJIbTATOB CLIOCOOAM
IIOJIyYEHUs HETPEAEIBbHBIX YIIEBOJOPOIOB psifa dTuiIeHa (ajkeHoB). CrenaTh
COOTBETCTBYIOILUI BBIBOJ.

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

3. CdopmynupoBaTh BBIBOJ O CIIOCO0AX OOHAPYKEHUS STUIICHA.

Pa3nen 7. CTpoeHue u cBoiicTBa opraHuvyecknx BeuecTs. JlaboparopHas padota

" CBoiicTBa CIUPTOB '

Tema 7.2. «CBONCTBA OPraHUYECKHUX

HazBaHue TeMbl N
COEJIMHEHUN»

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

XUMHUYECKUX CBOMCTB OpPraHUYCCKHUX

BCHICCTB OT CTPOCHUA MOJICKYJI

OO01me KOMIIETEHIIN OK 01 OK4T1IK 2.4

Bomnpocs! a1 njonycka k 1abopaTopHoit padbote
1. Knaccudukanus cnupTos.

2. C IMIOMOIIBIO KAaKOI'o pCaKkTHBa MOXHO pPa3JIMdYHUTH STUJIOBBIM CIIUPT H

TJIMLEPUH?

3. THonyuuts C2HsONa MoxHO B3auMOJI€iCTBHEM 3TaHOJIA C:
1. Na 2. NaOH 3. NaCl 4. NaH

4. HanuimmuTe Ka4eCTBEHHYIO PEaKIMIO Ha CJI0KHBIE CIIUPTHI.

5. T'MuepuH OTHOCHUTCSA K KJIACCy COCAUHEHHUIA:

A.Onnoaromusie criupthl b TIpocTteie adupbl

B. MHoroaTtomHubie ciupThl 1. AJlbieruabl

6. Ilepeon CoHs — C2HsOH ocyiiecTBiseTCs: peakuueii:

1. 'maparanuu 2. 'mapupoBaHus 3. Jlerunparamuu 4. I'openus

7. Hammutmure cTpyKTypHBIE (DOPMYITBI COSTUHEHUM;
1. 3-meTmnneHTa”Hona-2, 2. 2,4-mumeTni- 3-3THWIreKCaHoIa-2
8. Hanumure Bce n30Mephl TeKcaHoIa-5
IIpoBeneHue onbITOB

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

STUJIOBBIA CIIUPT

pactBop ruapokcuaa Hatpus (NaOH),

pacTBOp MEepMaHTaHATA KaJIHs,

pacTBop cylibdara Meu

BOJIa
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ANTOpUTM NPOBEIEHUS OnbITa 1

Bompocs! 1 3aganus

OneiTr 1. U3ydyeHue pacTBOPHUMOCTH
CIIMPTOB B BOJe.

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

mo 1 mn BOJbI U XOPOIIO BCTPAXHUTC.

Onumure arperaTHoe COCTOSIHHUE

CIIUPTOB
Onummmre 3amax

Onumure pacTBOPUMOCTD B BOJIE

CIIUPTOB
[Touemy y cniupToB pa3Has
pacTBOPUMOCTH B BOJIE?

AJTOPUTM MPOBEACHUS ONbITA 2

BOHpOCBI H 3aaHuA

OneiT 2. OxucjeHre HTAaHOJA
PAacTBOPOM MEePMAHIaHATA KAJIUA.

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

Hajgeire 1 ™I

CwMmech

Yo BbI HaOIOHAaETE?

[Touemy oOecrBeunBaeTCs

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

pacTBopa

pCaKknuu

AJTOPUTM MPOBEACHUS ONbITa 3

Bonpocsl u 3ananus

Onsit 3. KommiekcooOpazoBanue
MHOI0ATOMHBIX CHHPTOB

B mpobupky Haneiite 3w
pactBopa NaOH wu 1 wmn pactBopa
CuSOg4, momy4YeHHBIN OCaZOK pa3ienuTe
Ha Tpu 4yacTtu. Jlo6aBbTe K ocaaky mo 1

MJI B OJHY MPOOUPKY BOJBI, B IPYTYIO

Uro BbI HabmO1aeTE?
Pe3ynbrar cpaBHure.

B kakoii mpoOupke
roiyooii ocamok Cu(OH),?

TémHo-cuHMN  1LBET

NpOOUpPKE C KaKUM BEILIECTBOM?

pactBopa B

pacTBOpUIICS

— JTaHoOJa, B TPEThIO — TJIUICPHHA.
Coflep’kuMoe  MPOGUpOK  sHepruyHo | HAMHIIKTE YpaBHCHHC pearinu
BCTPAXHHTE.. obpazosanust Cu(OH);
Hanurure ypaBHEHHE peaKIMH
00pa3zoBaHUsA KOMILIEKCHOU conu
rIIMIepaTa MEIu.
1. [TpoaHamu3upoBaTh MOJIYUCHHBIE PE3YJIHTATHI.
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2. ChopmynupoBaTh BBIBOJ O (PU3UKO-XUMHUUECKUX CBOMCTBAX CIIUPTOB

CdopmynupoBaTh BHIBOJI KAUECTBEHHBIX PEAKIUSAX CIIUPTOB

Pa3nen 7. CTpoeHue u cBoiicTBa opraHuvecknx BeulecTs. JlaboparopHas padota

" CBoiicTBa KapOOHOBBIX KHCIIOT '

HazBaHue TeMbl

Tema 7.2. «CBONCTBA OPraHUYECKHUX
COCIMHEHUN»

Pe3ynbpraT 00yueHus

VYcranaBnuBaTh 3aBUCUMOCTD (DU3UKO-
XUMHUYECKUX CBOMCTB OPTraHUYECKUX

BCHUICCTB OT CTPOCHUA MOJICKYJI

OO01e KOMITIETEHIINN

OK 01 OK4 11K 2.4

Bonpocs! ais jomycka k 1abopatopHoid padbore

1). Kakue BeliecTBa Ha3bIBalOT KAPOOHOBBIMHU KHUCIOTaMH?

2. Hanumute CTpyKTYpHBIE (POPMYIIBI CIETYIONINX KUCIOT:

a) 2-3TUn0yTaHoBas KUCIOTa, 0) 2,2-TUMETHINPOTIOHOBAs KUCIOTa

B)2-MeTUII-3-TTPONUII-3-3TUIIT€KCAaHOBAsT KUCIIOTA.

3. Hanumure YPaBHCHUC BHCKTPOHHTH‘IGCKOﬁ Jucconuanuuu YKCYCHOﬁ KHCJIOTBI.

4. OT 4yero 3aBUCUT PACTBOPUMOCTH KapOOHOBBIX KUCIOT?

HpOBe,IIGHI/IG OIIBITOB

O6opyioBaHue 1 nocyaa

PCAKTHUBBI

CrexyisHHBIE TPOOUPKU

OcH30liHasA KUCIIoTa

CIIUPTOBKA

YKCyCHast KUCIIOTa

Jep>KaTellb

pactBop deHondTamenHa

CTCKIIIHHBIC ITaJI04YKAa,

Mardaum

npoOKa C Ta300TBOJIHON TPYOKOM

pactBop ruapokcuaa Harpus (NaOH),

JepKaTe PactBop okxcuaa meau (I1),
CIIUPTOBKA pacTBop cynbdaTta Meau
CTaKaH BOJA

AJTOpPUTM NMPOBEIECHUS ONbITa 1

Bomnpocs! v 3a1anus

OneiT 1. U3yyeHue pacTBOPUMOCTH
CIIUPTOB B BOJe.

ITpoGeMHBIH OIBIT

B onHy npoOupky HajelTe 2 M BOJbI U
n00aBpTe 3 KAl YKCYCHOM KHCIIOTHI,
MOJYYEHHBIN PACTBOP NEPEMEIIANTE.

B npyryio npoOupky Haneite 2 M
BOJBI U J00aBLTE HEMHOI'O OEH30HHON

Onumute Quznyeckue KapOOHOBBIX
KHUCJIOT

Kakue Kuciotsl pacTBOPHIHCH?

OT 4ero 3aBUCHUT PACTBOPUMOCTD
CIIUPTOB?

YTO NpOUCXOUT MPU HArpeBaHUU U
OXJIQXJEHUHU HEMHOT0 OEH30MHON
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KHUCJIOTBI, COIEPKUMOE IIepEMEIIANTE;
Torpa 3Ty npoOupKy Harpeire.

3atemM OXJaguTe MOJ XOJIOJIHOU BOJIOM.
[IpubGaBbTe K OCaIKy HEMHOT'O pacTBOpa
TUAPOKCHUAA HATPHUS.

KHUCJIOTHI?

AJTOpPUTM NPOBENECHUS ONBITA 2

Bonpocsl u 3ananus

OnbiT 2. B3aumoaeiicTBre YKCYyCHOM
KHMCJIOTHI ¢ MeTAJJIAMH

B mpoOupky Hanedite 2 M
YKCYCHOM  KHCJIOTBI M  J100aBbTe
HEMHOIO  METAJUJIMYECKOTO  MarHus,
3aKpOMTe poOKOi c psSIMOi

ra300TBOJHOM TPYOKOH.
ITonoXruTe BHIICASIONINIACS Ta3.

Yo BbI HaOIOHaETE?
Kakoii ras Brinensercs?

Hanumwure YPAaBHCHU:A PCAKIIUU.

AJNTOpUTM MPOBEAECHUS ONbITa 3

BOHpOCBI " 3aJaHUA

OnbiT 3. B3aumogeiicTBHe YKCYCHOM
KHCaA0ThI ¢ okcuaom meau (I1)

B npo6upky momectutre 0,2 T okcuma
menu (II) u mpuneiite 1-2 M ykcycHoM
KHACTIOTBI, OCTOPOXKHO  HarpeiuTe B
TUTAMEHH CTIMPTOBKH.

Yro BBI HaOMIOMAETE?
OTMeThTE U3MEHEHHUE IIBETA.

Hanumure ypaBHEHHE peakiuu.

AJNTOPUTM MPOBEACHUS OMbITa 3

Bonpocsl u 3aganus

OnbiT 4. B3aumojaeiicTBHe YKCYCHOI
KHCJIOTBI C THAPOKCUAAMH

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

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

Yro BBl HAOIIOHAETE?
[Touemy m3MeHsIeTCS IIBET PAaCTBOPOB?

Hanumure ypaBHEHHE peakuu.

O6paboTka pe3ybTaTOB:

1. [Ipoananu3upoBaTh NOJYYEHHBIE PE3YJIbTATHI.
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2. Chopmynupyiite BbIBOA O PUBHKO-XUMUYECKUX CBOMCTBAX OPraHUYECKUX

KHCJIOT.

3. Chopmynupyiite BbIBOA O O OOIIMX CBOMCTBAX MHUHEPAIbHBIX U

OpPTraHUYCCKUX KUCIIOT.

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

HazBaHue TeMbl

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

Pe3ynbpraT 00yueHus

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

OO01me KOMIIETEHIIN

OK 01 OK4 IIK 2.4

Bompock! asnis gomycka k 1abopatopHoii pabore

1. Kakue BemniecTBa Ha3bIBAIOT KUPaAMU ?
2. Knaccudukanust skupoB.

3 Kakue BCIICCTBA HA3BIBAIOT caxapaMI/I?

4. Knaccudukarus caxapos.
4. YeMm anba03bl OTIIMYAIOTCSA OT KETO03??

[IpoBenenue onbITOB

O6opyoBaHue 1 mocyaa

PEaKTUBBI

CrexisHHBIE TPOOUPKHU

OeH30Has KUCII0Ta

CIIUPTOBKA

YKCyCHast KUCIIOTa

JepKaTEeIIb

pacTtBop (heHondTanenHa

CTCKJIIHHBIC I1aJIOYKa,

Mardaum

mpoOKa ¢ ra300TBOJIHOM TPYOKOit

pactBop ruapokcuaa Hatpusi (NaOH),

JepxKaTe

PactBop okcuma meau (I1),

CIIUPTOBKA

pacTBop cynbdaTta Meau

CTaKaH

BOJIa

AJNTOopuTM NpoOBeAEHUs onbITa |

Bonpocs! u 3a1anus

OnbIT 1. Onpenesienue
HelnpeaeJbHOCTH sKUPOB.

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

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

CMecb B MpoOMpKE HSHEPrUYHO

BCTPSAXHHUTE.

OKpAacCKH HMoja.
Hanumure ypaBHeHHE peakiuu

AJTOPUTM MPOBEAECHUS ONbITA 2

BOHpOCBI H 3aaHusA

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

B npobupky mnomecture 1 mi

Yo BbI HaOIOHaETE?

pactBopa CuSO; wu 2 mu pactBopa | Kakoil user obpasosasiuerocs ocaaka?
NaOH. [TomyuenHbI ocanok | Hanmuimre ypaBHEHHs pEaKinH.
JHEPrUYHO BCTpsAXHUTE. BHecute B Yro BbI HabIo1aeTe nocJic
poOUpKy 1 M1 pacTBoOpa IIIFOKO3HI. HarpeBanus’? 5
TIpoGupky ~ clerka  marpeiite B Hamumure ypaBHCHHSI peakiuii
IUTAMCHU CIUPTOBKH JO W3MCHCHHS oxucnenud rmokoss CU(OH),

I[BETA, JIepKa €€ HAKJIOHHO

AJNTopUTM NPOBEJEHUS ONbITa 3 Bormpocsl u 3ananus

OnbIT 3. BoccranoBiienue

aMMHUAYHOTO pacTBopa Ag.0

IJI0K030i (peakunusi cepeOpPsIHOrO

3epKaJia)

B 1npobupky momectuTe 1 M | Urto Bbl HaOmomaere?

pactBopa AgNOs u pactBop NaOH go | Uto  oOpasoBamoch  Ha  CTEHKax
o6pa3oBaHns ocajka. K momyderHomy | IPOOHPKA?

ocajKy 100aBIsiiTe Mo KamasaMm pactsop | Hamuumre YPaBHCHHUC peaKnuu

NH,OH
MPO3pavyHOMY aMMHAYHOMY PacTBOPY
AQ,0 nob6asete 2 M1 3 %-TOo pacTtBOpa
10

oo ero pacrtBopeHus. K

[JIIOKO3bl M HArpeuTe CcMmech

KHUIICHHUA Ha CIIMPTOBKC.

cepeOpSTHOTO 3epKaJia JUIS TITIOKO3bI.

AJNTOpPUTM MPOBEAECHHUS ONbITA 3

Bonpocsl u 3aganust

OnbiT 4. KayecTBeHHasi peakuusi Ha
KpaxmaJ ¢ HoaoM
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Haneitite B mpobupky 5 mia 1%-noro | Uro Bel HaOmogaere?
pacTBopa Kpaxmana, BHecuTe 2 - 3 |[louemy m3meHsieTcs UBET pacTBOpa?

Karnin p336aBJ_IeHHOFO pacTtBOpa I>'IOI[a Hanuiure YPaBHEHUE PEAKILIUU.

O6paboTka pe3yIbTaTOB:
1. IlpoaHamu3upOBaATh MOJYICHHBIE PE3YJIbTATHI.
Chopmynupyiite BBIBOJ O (DH3UKO-XUMHUYECKHUX CBOMCTBAX KUPOB.
Chopmynupyiite BBIBOJ O (DH3UKO-XUMHUIECCKUX YTIICBOIOB.
Chopmynupyiite BBIBOJ O (PH3NKO-XMMUIECKUX CBOMCTBAX KpaxMmala.
ChopmynupyiiTe BBIBOJ O KQUECTBEHHBIX PEAKITUAX KHJIKHX KUPOB.
CdopmynupyiiTe BBIBOJ O KAUECTBECHHBIX PEAKIIUAX aJIbJI03.

N o oA wN

ChopmynupyiiTe BBIBOJ O KAYECTBEHHOM PpEAKIIUU KUJIKUX Kpaxmaa.

4.3. OueHoYHBbIe CPeACTBA PYOE:KHOI0 (TEeMATHYECKOI0) KOHTPOJIS 10
AUCUMILTHHE «XHMMSI»

PyGexHbIil (TeMaTHYECKHUIT) KOHTPOJIb MO JUCHUIUIUHE «XHUMUS» TTPOBOJIUTCS
B (opMe KOHTPOJBHBIX PabOT MO pa3jfeiaaM OCHOBHOTO MOJYJS Ha OTIEIbHBIX
3aHATHUAX, KEHCOB.

4.3.1 KonTposibHbie padoThI

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

KouTtponbHas paboTa cofep uT 4eThIpe BUAa 3aJaHUM:

1. 3agaun HA COCTaBJICHHE XUMHUYECKUX (POPMYIN ABYXaTOMHBIX COCIUHEHUU
[0 UX Ha3BaHHUIO.

2. 3ajauynd Ha COCTaBJICHHE YPAaBHEHUHN pEaklMil: COCAUHEHUs, 3aMELICHUS,
pasnokeHus, OOMEHAa W peakuuid ¢ YydyacTHUeM KOMIUIEKCHBIX COEIMHEHU;
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

3. 3amaHus Ha COCTaBJICHHE MOJIEKYJISIPHBIX M MOHHBIX PEaKIUi TUAPOIU3a
COJIEH, YCTAHOBIICHUE U3MEHEHUS KUCIIOTHOCTH CPEBI.

4. 3ajaun Ha pacyeT KOJUYECTBEHHBIX XapaKTEPUCTUK [0 YpPaBHEHUSIM
XUMHUYECKUX PEAKIINA: MAaCCOBOM MJIM OOBEMHOM JOJIM BBIXOJa MPOAYKTa PEaKIIMU
COEIMHEHUS OT TEOPETUYECKH BO3MOXXHOTO; OOBEMHBIX OTHOIIEHUN Ta30B;
KOJIMYECTBEHHBIX XapaKTEPUCTUK HMCXOJHBIX BEIIECTB M NPOJYKTOB pPEaKIIHU;
Macchl (00beM, KOJIMUECTBO BEIIECTBA) MPOAYKTAa PEAKIMU, €CIIM OJHO U3 BEIECTB
JaHO B BUJIE pacTBOpPA C ONPEAEIECHHOW MAaCCOBOM J10JIEH pACTBOPEHHOTO BEIIECTBA.

1 BapuaHT 2BapuaHT
1. Jlomuimure ypaBHEHHUS], ypaBHINTE, COCTABbTE MOJHBIE U COKPAIICHHBIE
WOHHBIE YpaBHEHUS.
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Mg (N03 )2 + K3 POy = Al Cl; + K3PO,4 =

Ba (OH )2 + H3; PO, = Fe SO, + Naz PO, =
Zn Bry + HSO3 = Mn Cl, + KOH =
2. Jlonumure ypaBHEHHS U ONPEACIUTE XapaKTEPUCTUKU KaXKI0M XUMUYECKON
PEaKLUH.
Na+ O, = Li+O,=
As+ O, = Se+0,=
3. IlpocTaBbTe CTENEHU OKUCICHUS 3JIEMEHTOB B CIEAYIOIIMUX COCTUHEHUSIX.
Bi205, G&203, CC|4, HMnQO, FeO, PbOz, PC|5, HC|O4, H2CI’207,
H2Cl’O4, SnS.. XeF,

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

KC', OQ,PH3, Ag, Clg, NaBr, |2, MgC|2, H2, SOQ, CU, Nal, F2, Fe,
Na,O, Ni, CHyg, A|, Ca (NOs)z CaO, Ny, Na, P,0s5, BaSOy4, O3,
Sg, SO3. 1,07.
5. PacctaBbTe KO3 (HUITMEHTHI, ONIPEICTUTE TUIT PEAKITUU:
a) Mg + N2 -Mg3N2 a) C +Cr2 03— CO2 +Cr
6) HNO3 + CaO— Ca(NO3)2+H20 6 ) Na + H20 — NaOH+ H21
6. PaccunTaTh CTENEHNU OKHUCIICHUS TSI KaXKJIOTO PJIEMEHTA B BEIIECTBE
Fe(NO3)3 Ca (NOs3),

3. 3anmucath GOpMYyJIbI BEIIECTB:

A) cynbdun xenesa (IIT) b) cepnas kucnota

A) cepHHCTas KUCIIOTA 0) rugpokcun meau (1)

7. Io ypaBuenuto peakiuu CuCl2 +Mg —MgCI2 +Cu, BEIYHCIUTE KOJTUIECTBO
BEIIIECTBA ME/H, €ClIi B peakiuto ¢ xjuopuaoM meau (II) Bcrynumno 480 r maruus.
8. CocTaBUTh ypaBHEHUE U ONPENAECITUTH TUI PEAKIIUU

A) cynbdar 6apus + cepHas KUCIIOTa b) consnas kuciora + kapOoHaT
KaJIbIUs

Pa3nen 4. CTpoeHue M CBOHCTBA HEOPraHM4yecKux BemecTs. KonTponbHas
padora «CBOHCTBAa HEOPraHUYECKUX BELIECTB)

KonTtponpshas paboTa conepuT Tpu BUA 33IaHUN:

1. 3amaun Ha pacyeT MaccoBOM JoiM (Macchl) XMMHUYECKOTO 3JIEMEHTa
(coenuHeHus) B MOJIEKye (CMECH).

2. TlpakTudeckue 3a1anus MO KIacCH(PUKAINHA, HOMEHKIATYPe U XUMUYECKUM
dbopMyiaM HEOPTraHWYECKUX BEIMICCTB PA3IMYHBIX KJIACCOB: OMpPECIICHHE Kilacca
HEOPraHWYECKUX  BEIIECTB, HA3bIBaThb HEOPraHUYECKUE  COCAUHEHUSA IO
MEKIyHaApOJIHOM U TPUBHAIIBHOW HOMEHKJIATYpe MO0 XUMHUYECKUM (popMyiam.

3. 3amaHus Ha COCTABJIEHHWE YPABHEHWM XHMHUYECKHUX PEAKIUN C y4aCTHUEM

IIPOCTBIX U CIOKHBIX HCOPraHMYCCKNX BCINCCTB: OKCHUI0B MCTAIJIIOB, HCMCTAJIJIOB U
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aM(OTEpHBIX 3JIEMEHTOB; HEOPTraHWYECKUX KHUCJIOT, OCHOBAHMM M aM(pOTEpPHBIX
TUIPOKCUIOB, HEOPTaHUYECKUX COJEH, XapaKTepU3yIOIHUX UX CBOMCTBA U CIIOCOOBI

MOJTYy4YEHHUSI.

1.  VYcraHoBuTe, K KaKOMy KJIAacCy/TpymIie OTHOCITCS HEOPTaHHUYECKUE
BemiecTBa, (GopMyisl KoTtopbix ykazanel CoO, HNOs; LIOH, H,S;03; HazoBute
COCIMHEHHUS 110 MEXTYHAPOHON M TPUBUAIILHON HOMEHKIIATYPE.

2. CocTaBUTbh POPMYIIBI COETUHEHH:

a) okcupa yraepona( II) ,0) ruapokcuaa meau, B) XJIOPOBOIOPOTHON KUCTIOTHI, T)
cynbdara HaTpuUs

3. Hanucatn YPaBHCHUA XUMHNYCCKUX peaKHHﬁ:

a) HySO4 + Mg 6) Nay O + HBr B) SO+ CaO r)CaCOs + HCI 1) AICI; + AgNO3
VYkazaTh Ha3BaHUs MPOJTYKTOB PEAKIIUHU.
4. PaccraBbTe KO3 (PUITMEHTHI B MPUBEACHHBIX HIDKE CXEMaX XUMUUECKUX PEAKITUM.
JlaiiTe XapakTepUCTUKY KaXJON M3 YETHIPEX XUMUUECKUX PEAKIMN ¢ TOUKHU 3PECHUS
Pa3IUYHBIX KIacCUDUKAIIHMA.

a. o+ N, — NHgT + Q

0. AL + Fe;0O3 — ALO3 + Fe + Q

B. CaCO3 — CaO + CO2t - Q

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

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

SIBIIIETCS] PEAKINEN
1) COCIMHEHUS, KATAJIUTUYECKOM, SHIOTEPMUYECKON
2) 3aMEIICHUS, KATATMTHYECKOM, I9K30TEPMUYECKOMN
3) OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHOM, HEKATAIIUTUYECKOU, YK30TEPMHUYECKOU
4) oOMeHa, HeKaTATUTHIECKOM, DHIOTEPMUUECKOM

6. Berarcinte MaccoByIo J0J10 cepedpa B okcuje cepedopa (Ag20)

Paznen 7. CTpoeHHe U CBOMCTBA OPraHN4YeCKUX BELECTB.

KonTpoabHasi padota «CTpoeHue U CBOHCTBA OPraHMYeCKUX BeLIECTB)
ITo mToram m3ydeHus pasjaena 7 odydaromuecs OyIyT CIOCOOHBI:

- ONpENeNsATh NPUHAJICKHOCTH BEIIECTB K Pa3JIMUYHBIM KJIacCaM
OPTraHUYECKUX COCAUHECHHUI; TOMOJIOTH U U30MEPHI;

- Ha3bIBaTh M3YYEHHBIC BEIIECTBA M0 «TPUBHATIBLHONY WM MEXIYHAPOHOM
HOMEHKJIaTypE;

- XapaKTepHU30BaTh CTPOCHHUE U XUMHYECKUE CBOMCTBA M3YUYCHHBIX
OPraHUYECKUX COCAUHECHUN;
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- OOBSICHSITH 3aBUCUMOCThH CBOMCTB OPraHUYECKUX BEIIECTB OT UX COCTaBa U
CTPOCHUS,

- MPOBOAUTH BHIYUCIICHUS 10 XUMUUYECKUM (POpMysiaM U ypaBHEHUSIM.

Tematnueckuit KOHTPOJIb OCYIIECTBIACTCS MEeTO0M TecTtupoBanus (1) wiu B

dbopme mucbMEeHHOM paboThI, BKIIOUArOIIeH mpaktuueckue 3aaanus u 3agaun (II).

1. BemecTBo, cocTaB KOTOPOTo BhIpaKeH MOJIEKYIsspHOU popmyrioit C3Hs,

OTHOCHUTCA K KJIACCY:

1) Apensl 2) anmKaHbI
3) AJkeHsI 4)aTKUHbBI
2. Haszpanue BemiectBa, popmyna kotoporo: CH3-CH(CH3)-CH2-CH2-OH
A) OyraHon-2 b) mnenranon-2
B) 2-metunbyranon-4 r) 3-meTun0yTanon-1
3. BemectBo, numeromee ¢popmyny CH,=CH, Ha3biBaeTcs:
1) TOJIYOJI

2) ATUJICH
3) TIIULEPUH

4) ITPOITAHOJI

4,  BemecTBo, Ha3BaHKE KOTOPOTO MPOIMMOHOBAs KHCIIOTA, UMEET (POPMYITY:
1) C,HsOH

2)  (CMNH

3) CH3-CH,-COOH

4) C3HyOH

5.  Jlng anTkaHOB XapaKTepHA PEaKIHs:

1) npucoeauHenus Hp

2) XJIOPUPOBAHUS HA CBETY

3)  obecuBeunBanusa pactBopa KMnO4
4) [IOJINMEPU3ALUU

6. MetaHoJ pearupyer c:

1) HaTpUEM

2) BOJIOM

3) BOJIOPOJAOM

4) METaHOM

7. VYKCyCHast KUCJIOTa BCTYIAET B PEAKIIHIO C:
1)  AgNO3
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2)
3)
4)
8.

NaCl
Na2CO3
H20

BepHel 11 yTBEpKACHHUS:

A. AMMHBI IPOSBIISIIOT OCHOBHBIE CBOMCTBA

b. AMUHOKHCIIOTBI IPOSABIISIIOT TOJIBKO OCHOBHBIE CBOKMCTBA

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

10.

1)
2)
3)
4)

11.

BEPHO TOJIBKO A

BEPHO TOJILKO b

BEpHBI 00a yTBEPKIACHUS

HEBEPHO HU OJTHO U3 YTBEPKICHUHN

VYpaBuenune xumuueckoit peakiiuu C2H6+CI2M"C2H5CI+HCI sinstercs:
peakiuel 3aMenieHus, MPOTEKAIIIEH 0 paJIMKaILHOMY MEXaHU3MY
peakiue mpucoeAMHEHUs, MPOTEKAIOIEH M0 PaguKaJIbHOMY MEXaHU3MY
peakiuei 3amMenieHus, MPoTEKAIIIeH 10 HOHHOMY MEXaHU3MY
peakiue mpucoeAMHEHUs, MPOTEKAIOIEH 0 HOHHOMY MEXaHU3MY

B peakuuro «cepedpsHOro 3epkayia» (C aMMUAYHBIM PACTBOPOM OKCHIA
cepedpa) BCTyIaeT:

ATaHOJ

TIII0KO03a

TIIALEPUH

Kpaxmail

YcraHoBUTE COOTBETCTBUE MCXKIOY Ha3BaAaHHCM BCHICCTBA U KJIIACCOM

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

HazBanue BeriectBa

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

T') CHs-CH,-OH

Knacc oprannuecknx coeTMHEHUN

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

12.

OJTHOATOMHBIC CITHPTHI
YTIIEBOIBI

KapOOHOBBIE KUCIIOTHI
apOMaTHYECKHE YTIICBOIOPOIBI
HETIPEeICTbHBIC YTIEBOI0POIbI
peACIbHBIC YIIICBOAOPOIBI

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

BEMIECTBAMHU X1 U X2 COOTBETCTBEHHO SIBJISIIOTCH

1) allCTUIICH

2) ATUJIEH

3)  OpomOen3oi

4)  xyopOeH301

5) dbenon

6) MUKJIOTEKCaH

13. Omnpenenure MOJEKYIsIpHYIO (opMyny BemecTBa, cojaepxkamero 37,5%
yriepoaa, 50% xucinopoaa u 12,5% Bomopona. OTHOCUTENbHAS TJIOTHOCTD

IMapoB 3TOI0 BCIICCTBA IO BOAOPOAY paBHA 16.

1)  CHsOH

2)  C,HsOH
3)  HCOOH
4)  CgHsOH

14.  Ckoapko JUTPOB BoJOpoja morpedyercs s oOpazoBanus 10,2 r© 3TUI0OBOTO

CIIMPTa U3 alleTaIbJICTU/Ia, €CIIM BBIXOJI MPOAYKTa peakiuu coctaBiseT 80%?
1) 6,2 1

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

43.2. Keiic-3apanus

Keiicel HCIONB3YIOTCS B KAUECTBE OLIEHOYHOTO CPEICTBA B pazzenie 6 MpUKIagHOTO
MOJTYJISL.

Keiic Nel. «XJ710p B :KM3HH YeJI0BEKa»
B Slnonun oObenuHEHHBIMH cuiaMd HallMOHAJIBHOTO WHCTUTYTA 3I0POBBS H
[Ipedextyproro yuuBepcuteta CuHI3yokH OBUIO TMPOBEACHO HCCIEIOBAHHE.
VYueHble BBISICHWIM, YTO €CTECTBEHHBIE OPraHMYECKUE BEUIECTBA BCTYMAKOT B
PEaKIUI0 C XJIOPUPOBAHHOW BOJOW M3-TIOJ] KpaHa, 00pa3ysl OMacHBIE COCAUHEHUS,
KOTOPBIE MOTYT CIIYXKWUTb MPUYUHOM paka. Takue coequHeHus: Ha3piBaroTCa MX, TO
ecTb «MyTtareH ukc» wim «Hen3BecTHbI MyTaren.

3amaHus:

1. Tlpennoxxute cHocoObl YMEHBIIEHUS SJIOBUTOIO BIMSHUSA XJIOpa B

MUTHEBOM BOJC HAa OpraHu3M YCJIOBCKA.
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2. Hcxons u3 cBoeil ®U3HEHHON MPAKTUKHU, MPUOJU3UTEIBHO PAaCCUUTANTE,
CKOJIBKO XJIOPUPOBAHHOW BOJIBI BBl UCITOJIB3YETE B TEUCHHE THS U JJISI KAKUX LIEJICH?
3. Kaxkue opransl uensoBeka OOJbIIE BCErO CTPAAAOT OT BO3AEHCTBUS Xjopa?

4. Kak BiusieT XJIOpupOBaHHas BOJIa HA YEJIOBEKA IPU KyIIaHUH?

5. Haliqute nononHUTENbHYI0 UWHGOpPMALUIO O 3aMEHe XJiopa IMpu
o00e33apakuBaHUU BO/IBI.

6. Uccnenyiite pasnuuyHble TOBapbl OBITOBOM XHMHHM B CBOEM JIOME.
CocTaBbTe CIUCOK XJIOPCOAEPKAIUX COEJIMHEHUN, YKAXKUTE MEpbl 0€30MacHOCTH
npu paboTe ¢ HUMHU.

Keiic Ne2. «IlepBble mIaru MHTEpHETA»

B mnepwon mnepBoHavanpHOro Oyma Ha WMHTepHer kommaHus Microsoft
oOHapykuja TII0OKa HeEoXBauyeHHyr Karteroputo rpaxman CIIA - T1e, xro
IPEIIMOYHUTAI TI0JIB30BaTh TEIICBU30PAMH JIJISl TTOJTyUYCHHSI HH(POPMAIIHH.

Microsoft caenana a1 HUX CHEIMAIBHOE TIPEIJIOKEHHUE - BEIXOAUTh B CeTh
MIOCPEJICTBOM TEJICBU3MOHHBIX MpUEMHUKOB. s sToit menmu B 1996 romy ObLIo
pa3pab0OTaHO YCTPOWCTBO - CHCHHMAJIbHAs MPUCTaBKa, MPEAOCTABIISIOIIA
BO3MOXXHOCTh TPOM3BOAUTH cepduHr B HHTEpHETe depe3 MOIKIIOYCHHE K
teneBuzopy (Murepuer-reneBuaenue Microsoft WebTV).

[lonavanmy mepcnekTHBa TaKOro TMPOCTOTO  JIOCTyNMa K  WHTEPHETY
3aMHTEpEecoBaNa JIIOJICH, KOTOPHIM OBUIM YyXJbl BBICOKME TeXHOJOTHH. WMx
KOHIIENTYyaJIbHO BCE YCTpamBajio, HO MPOEKT OCTAHOBHWJICA Ha TMoKasaresie B 1 MIIH
MOJIMUCYUKOB U (DAKTUUECKHU OBLIT TOXOPOHEH.

3aganue:

1. ITouemy 3TO mPOU30ILIO?

2. MoHO 11 O0b1710 N30ekKaTh rpoBajia’?

3. Kakue marepuanbl IPUMEHSUIH B MPOU3BOJICTBE IMEPBHIX KOMIIBIOTEPOB U

MOHHUTOPOB?

4. 13 yero enarT COBPEMEHHBIE MOHUTOPHI?

Keiic Ne3. «Pa3Burne UHTEpHET TEXHOJIOTHII»
7 anpensa 1994 roga B Poccum Hawanacek snoxa Mutepnera. [lepBbie roasl

CKOpPOCTh TPOHHKHOBEHWSI MOOWIBHBIX ceTeli u UuTepHeta ObUta OYEHB
HE3HAYUTENIbHOM, T.K. HE CYIIECTBOBAJO COOTBETCTBYIOUIEH HMH(DpacTpyKTyphl. C
2008 roma MHTEepHET pacmpocTpaHsCs Ype3BbIUAHO OBICTPHIMH TeMiaMu. Ecim
emé HEIaBHO YPOBEHb €BPOIEMCKUX CTPAH Ka3aJCs Y€M-TO HEAOCTYIHBIM, HO Ha
TEKyIIMHA MOMEHT TYPUCThl OTMEYAIT MHOTO [Jia ceb0s HeoObluHOro B PO.
Hampumep, Wi-Fi B 00miecTBEHHOM TpaHCHOPTE (akeé B METPO), BO3MOXKHOCTh
NFC omnatel cMapT$hOHOM BMECTO MIIACTUKOBOM OAHKOBCKOW KapThl U T. II.

B 90-e ronpl, korga mojp30BaTellb CIAy4YaHO Ha)XXUMajl Ha MOOUJIBHOM
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TenedoHe KHOMKY BbIXoJa B IHTEpHET, 3TO MOIJIO BBI3BATh CEPJIEUHBIN MPUCTYN —
HACTOJIbKO HENpPONOpUUOHANbHBIMH Obutd Tapu@bl. CuTyanuss KapIuHAIBHO
n3MeHwiach. [lo JaHHbIM ycTaHOBOYHOro uccieaoBanus npoekra WEB-Index, B
deBpane-nosiope 2020 roga HWutepHerom B Poccum x0T Obl pa3 B MecHIll
MOJIB30BAINCH B cpelHeM 95,6 MiH denoBek win 78,1% HaceneHuss BCel CTpaHbl
crapuie 12 nmer. B cpeanem 3a aenp B IHTepHET BhIXxOoAWIM 87,1 MIIH YEIOBEK WU
71,1% nacenenus Poccuu.

B 2020 rony xoTs 6b1 pa3 B Mmecsily UHTepHETOM Ha MOOMIJIBHBIX YCTPOMCTBAX
noyib3oBanuch 86,6 muH 4yenoBek win  70,8% Hacenenus. CpenaHecyTOUyHas
MoOwibHas aynutopuss WMHTepHera coctaBwia 79,8 MiaH uenmoBek uiu 65,2%
HACEJICHUSI BCEU CTPAHBI.

3aganue:

1. Cpenaiite nporHo3 pas3Butus HWHTepHeT TexHosoruii B Poccuu Ha
Oy KalIIne mTh JIeT.

2. Ilepeunciure OCHOBHBIE Oapbepbl, 3aMeISIONIUE 3TO Pa3BUTHE.

3. MoXHO 71U Kak-TO MpsSMO CeHYac I[EHTPaIM30BaHHBIMU METOJaMHU
YCKOPHUTB IpoLiecC TPOHUKHOBEHUSI IHTEpHET TexHoaoruii B Poccun?

4. Kakue mnoauMepHbIE MaTepuaiabl [PUMEHSIOT B  IIPOU3BOJCTBE
KOMITbIOTEPOB U MOHUTOPOB.

Keiic Ne4. «MbL10»
Bce TBepable TyaneTHbIE Mblla U3TOTOBJIEHBI HA OCHOBE HATPUEBBIX COJIEH BBICIIMX
KUPHBIX KUCIOT. Ho JfoAsIM C MOBBIIEHHON >KUPHOCTHIO KOXKHM JMIA U TOJOBBI
Bpayu — JEPMaTOJIOTH PEKOMEHYIOT YMBIBATHCS U MBITh F'OJIOBY JKUJIKUM MBLIOM,
KOTOPOE€ M3rOTaBIMBAIOT U3 KAJUEBBIX COJIEM JKUPHBIX KHUCIOT WIH IpenapaTom,
KOTOpO€ MPOAAETCS B aNTEeKax 0] Ha3BAHUEM «3EJIEHOE MbLIO» W IPENCTaBISAET
co00¥ YncTOE KaJuitHOEe MBLUIO O€3 apoMaTHU3aTOPOB.

3aganus:

Kax 310 M0OXHO 00BSICHUTD?
J17151 4ero HY>KHO MbLJIO?
UeM MOXKHO 3aMEHUTH MBLIO?
Hanumure peakiuio moyry4eHus Mplia?

UeM XHAKOE MBIJIO OTJIMYAETCSA OT TBEPAOTO?

© s~ N

HpeI[JIO)KI/ITe CIIOCOOBI M3TOTOBJICHHS MEILIA B JOMAITHUX YCJ'IOBI/IHX?

Keiic Ne5 «HepTb»
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YenoBeuecTBy He(Th HM3BECTHA C ApeBHOCTU. [lo mcTOUHMKam BHEepBbIE
He(Th cTanu A00bIBaTh Ha Oeperax EBdpara eme B 5-6 ThIC. jieT 10 H. 3. MHorue
YYEHbIE CUMUTAIOT, YTO COBPEMEHHBIH TEPMUH «HE(Tb» NPOU30WEN OT CJIOBa
«Hadara», 4TO O3HAYaeT Ha s3bIKe HapoAoB Manoli A3uu «IIpocaunBaThCs»,
«yTEKaTb»

Ucnonb3oBani  HePTh [ OCBEIIEHHUS KWiull B BaBwione, ans
Oasnib3amupoBanus Tea ymepiux jogaeid B Erunte. [Ipumensian nedts Takke as
MIPOU3BOJICTBA «TPEUYECKOr0 OTHs». DTO OblIa CMeCh ChIpoll HedTH C cepod H
CEIIUTPOM.

Bo Bpemena ['unmnokparta UCnoyib30Bajid B KaYECTBE JIEKAPCTB MPU OOJE3HIX
CyCTaBOB, IJIa3, a TAK)KE OT KAl U B KAYECTBE CPEJICTBA JJIS 3a)KUBJICHUS PaH.

Hed1p mpumeHsanu Takke B CTPOUTEILCTBE, HAIpHUMEp, MPHU COOPYKEHUU
Benuxoii Kuratickoi cteHnl, BaBrinoHckoii OaniHm.

Buauane XIX Beka B Poccum BnepBble M3 HEPTH MyTeM MEPErOHKU ObLIO
IIOJIy4Y€H KEPOCHH, KOTOPBIM MCIIOJIB30BAJICS B JIAMIIAX, JUISI OCBELIEHHS JIOMOB. B
TOT K€ MEPUOJ IO MEPE POCTa MPOMBIIUICHHOCTH U BHEAPEHUEM IMAPOBBIX MAIIUH
CTaJl BO3pacTaTh CIpOC Ha He(Th KaK MCTOYHUK CMA30uYHBbIX BemlecTB. 60-X roma
XIX Beka cuMmTaercs 3apoXACHUEM HEPTIHOW MNPOMBIIUIEHHOCTH (OypeHus
HE(TSAHBIX CKBAXKHUH).

3amaHus:

1. Onumure XUMUYECKUN COCTaB HE(TH.

2. Kakue MeTobl UCTIONB3YIOTCS 715 pa3eneHus Hedtu Ha dpakuun?

3. CoctaBbre Kiactep «Cdepbl mnpumeHeHUss HedTHU B MPOU3BOACTBE
raj’KETOBY.

4. Kakue nmonumepbl Ipou3BOAATCA U3 HeTH?

4.3 . O1ileHOYHbIE CPEICTBA MPOMEXKYTOUYHOM aTTECTALMK 1O JUCHMUIUTUHE «XUMUSI»

[IpomexxyTouHas aTrecTanus.
[IpoMexyTouHass arrecTanus MO AUCIHUIUIMHE «XHUMHSI» MPOBOAUTCS B (dopme
3a4yeTa C OuEeHKOW. Kelchl MCMonp3yloTcsi B KadyeCTBE OLEHOYHOIO CpPEICTBA B

pazzaesne 6 MpuKIaJHOTO MOTYJIs

5. MeToguveckue MaTepuaJbl
5.1. [lepevyenb NpaKTHYECKUX PadOT

Paznen Tema npakTuyeckoi padoThl
1 | Tema 1.2. 1. 3aKOHOMEPHOCTH VU3MEHEHUSA
HepI/IOI(I/I‘-IeCKI/Iﬁ 3aKOH U Ta6J'II/II_[a CBOICTB XUMHNYCCKUX DJICMCHTOB,

06p&3yeMI>IX HMHU IIPOCTBIX H CJIOKHBIX
BC€IMICCTB B COOTBCTCTBHHU C IIOJIOKCHUEM
XUMHNYCCKOI'O QJICMCHTA B

JI.1. MenneneeBa
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IleprouecKkor CUCTEME.

2 | KonrponbHas pabora 1

CrtpoeHue BeleCcTBa U XUMUYECKUE
peaKkiuu

3 | Tema 3.1. IlonsiTue o pactBOpax

CrocoObl  BBIp@KEHUSI  KOHIEHTPALUU
pacTBOpOB: MaccoBas J0JIs1
pPacTBOPEHHOT'O BelllecTBa (MPOIIEHTHAs),
MOJISIpHAst U JpyTHeE.

4 | Tema 4.1. Knaccuduxkarus,
HOMEHKJIaTypa M CTPOCHHUE
HEOPTaHUYECCKUX COCTUHEHUN

CocraBiieHHE YpaBHEHUN XUMHUYECKHUX
peaKkuil ¢ y4aCTUEM MPOCTBIX U CIOKHBIX
HEOPraHMYECKUX BEIECTB.

5 | Tema 4.2. ®U3BHUKO-XUMHUYECKUE
CBolicTBa HEOPraHUYECKUX
BEILIECTB

['eHeTHyecKas CBs3b MEKAY KJIacCaMu
OPraHUYECKUX u HEOPraHUYECKUX
COECIMHEHUH.

6 | KonrponbHas pabora 2

CsoiicTBa HCOPTaHNYCCKUX BCUICCTB

7 | Tema 6 Xumus B ObITY U
IPOU3BOJICTBEHHOU JEATEIHHOCTU
4esoBeKa

XuMus B )KA3HH 001IeCTBa

8 | Tema 6 Xumus B ObITY U
IIPOU3BOICTBEHHOH JIEITETHHOCTH
YeIIoBeKa

[IpencraBieHue pe3yJbTaTOB PEIICHUS
KENCOB

9 | Tema 7.1. Knaccuduxanus
CTpOCHHE U HOMEHKJIaTypa
OPraHUYECKUX BEIIECTB

HomeHnknarypa OpraHUYECKUX
COEIMHEHUHN OTeIbHbBIX KIACCOB

10 | Tema 7.2. CBolicTBa
OPraHUYECKUX COCTMHEHU I

CocraBiieHue CXeM peakuuii
OPraHUYECKUX COCIMHEHU N

11 | Tema 7.2. CBoilicTBa
OPraHUYECKUX COCTMHEHU N

['eHeTnueckass CBsA3b MEXKIY KiaccaMu
OPraHUYECKUX COCIUHECHU.

12 | KonTponsHas pabora 3

CTtpykTypa ¥ CBOWCTBAa OpPraHUYECKUX
BEILIECTB

5.2. IlepeyeHsb J1abOpaTOPHBIX padoT

Paznen

JlabopatopHas pabota

Pazgen 1. OcHOBBI CTpOEHUS BEIlIECTBA

Jlabopatopnas padota Nel. «3menenue
CBOMCTB 3JIEMEHTOB U UX COCJIUHEHUM B
3aBUCUMOCTH OT TOJIOKEHHS B
[Tepnoauueckoil cucteMey

Paznen 2. Xumuueckue peakiuu

JlaGopartopnast pa6ota No2.
CTexXruoMETPUYECKUE PACUETBHI.
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Paznen 2. Xumudeckue peakuun

Jlaboparopnast pabota Ne3. "Turmsl
XUMHYECKUX peakiun'.

Paznen 3. PactBopsl

JlaGopartopnas pabota 4. «I[Ipurorosnenue
pPacTBOPOBY.

Paznen 3. Ctpoenue u cBoMCTBA

HCOPraHNM4YCCKHX BCIICCTB

JlaGopartopnas paborta 5. «CBoiicTBa

MECTAJIJIOB U HEMCTAJIJIOB)»

Paznen 4. Ctpoenue u cBoiicTBa
HEOPraHUYECKUX BEIECCTB

Jlaboparopnas pabota 6. «Xapaktep
JUCCOIIMAIIMH PA3INIHBIX THIPOKCHUIOBY.

Paznen 4. Ctpoenue u cBoiicTBa
HEOPTraHUYECKUX BEIECTB

JlaGoparopnas padota 7. «naenTudukanms
HEOPTaHUYECCKUX BEIICCTRBY.

Paznen 5. Kunetnueckue u
TEPMOJIUHAMUYECKHUE 3aKOHOMEPHOCTH

IMPOTCKAHUA XUMHNYCCKUX pCaKIII/II;'I

JlaGopartopnas padora 8. «M3yuenue
BJIMSTHUS Pa3IMYHBIX (AKTOPOB Ha

CMCHICHUC XUMHUYICCKOT'O paBHOBCCHUA)

Paznen 7. CtpoeHue u cBoiicTBa
OpraHUYecKuX BeriecTs. JlabopaTopHas
pabota " Unentudukamms
OPraHUYECKUX COCIUHEHUN OTIAEIbHBIX

KJI1aCcCOB

JlaGoparopnas pabora 9. "lIpeBparieHus
OpPraHMYECKUX BEIIECTB IIPHU HArpEeBaHUU".

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

Jlabopatopnas padota 10. " CoiicTBa
CIIPTOBY

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

Jlabopatopnas padota 11. " CoiictBa
KapOOHOBBIX KHUCIIOT

Paznen 7. Ctpoenue u cBOCTBa
OpraHMYecKuX BemiecTB. JlabopaTopHas
pabota " Unentudukamms
OpraHWYECKUX COCTMHCHHUH OTICITbHBIX
KJIACCOB

Jlabopatopnas paboral 2.
"UneHTHdUKAIUSA OPraHHICCKUX
COCJIMHECHHUH OT/ICJILHBIX KJIaCCOB
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5.3. Keiic 3aganus

Keiic Nel. «X7n0p B KU3HU 4ETOBEKA»
Keiic Ne2. «IlepBbie maru uHTEpHETAY

Keiic Ne3. «Pa3Butne IHTEpHET TEXHOJIOTUI»
Keiic Ned4. «Mpuio»

Keiic No5 «Hedptb»

6. CIMCOK HCTOYHHUKOB
OCHOBHBIE UCTOUYHUKU:

1. T'abpuensn O.C. Xumus. 10 knacc. YriryOneHHbI ypoBEHb: yUeOHUK
/ O. C. TI'abpuensan, . I'. Octpoymos, C. A. Cnaakos. - [IpocBernienue,
2022. — 399

2. Xumus. 11 xnacc. VYraoyOnenueii ypoBenb: yueObnuk / O. C.
INabpuensn, U. I'. Octpoymo, C. A. CnaakoB, A. H. JI€BkuH. -
ITpocsemienue, 2022. — 432

I[OHOJIHI/ITCJIBHI)IG HNCTOYHUKU.

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

http://znanium.com — 9bC «3HaHIYM»

http://e.lanbook.com — DBC «Jlanp»

http://ebs.rgazu.ru — 3bC «AgriLib»
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