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1. OBLIASI XAPAKTEPUCTHKA PABO‘IEI?'I IMPOI'PAMMBI
OBIIEOBPA30OBATEJBHOU YYEBHOU JUCIHUITJIMHbI
OV .07 «XUMMUS»

1.1. MecTo IMCHUILINHBI B CTPYKTYPe OCHOBHOM 00pa3oBaTe/IbHOI MPOrpaMMbl:
OOmeoOpa3oBarenpHass  y4eOHAs JUCHMIUIMHA «XUMHSA» SBIAETCS  O00S3aTEIbHOW  4YacThIO
001eo0pa3oBaTeIbHOTO IMKJIA 00pa3oBaTenbHO mporpammbl B cootBerctBUH ¢ DPI'OC 1o
cnernuaabHocTH 13.02.07 DnekrpocHabXKeHHE.

1.2. leab ¥ IuIaHupyeMble Pe3yJbTAThI OCBOEHHS TUCHMIIUHBI:

1.2.1. Hean o6ueodpazoBaTeibHOM YUeOHOI M CHUTITTHHBI

Copepxanue MpOrpaMMbl OOIIE0O0pa30BaTENbHON AUCHUILTUHBI «XHUMHS» HAIpPaBICHO Ha
JOCTH)KEHHE CIEAYIOIMINX HeJIeH:

- (hOpMUPOBaHHE CHCTEMbl XHMHYECKHX 3HAHUH KaK BaKHEHIICH COCTABIISIOIICH
€CTECTBEHHO-HAyYHOM KApTUHBI MHUPA, B OCHOBE KOTOPOM JiekKaT KIIOYEBBIE MOHSTHS,
(dbyHIaMeHTaIbHbIE 3aKOHBI U TEOPUU XHMMHHU, OCBOCHHUE S3bIKa HAyKH, YCBOCHHE U MOHHUMAaHHE
CYITHOCTH JIOCTYITHBIX 00OOIICHUI MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOPHEH UX
Pa3BUTHUS U CTAHOBJICHUS;

— (hopMUpOBaHHE U PA3BUTHUE TPEJACTABICHUN O HAYYHBIX METO/IaX TIO3HAHUS BEIIECTB U
XUMHYECKHX DPEAKIHi, HEOOXOMUMBIX MJIsS MPHOOPETEHUS YMEHUW OPUEHTUPOBATHCS B MHUPE
BEILIECTB U XMMUYECKHUX SIBJICHUM, UMEIOIIMX MECTO B IPUPOAE, B MPAKTUUYECKON M MOBCEIHEBHOU
KU3HH;

- pa3BUTHE YMEHUH U CIOCOOOB JESATEIBHOCTH, CBA3aHHBIX C HAOMIOJEHUEM U
OOBSICHEHMEM XHMUYECKOTO JKCIEPUMEHTa, COONIOJCHHEM IMpaBuil 0Oe30MacHOro OOpalieHus C
BEILIECTBAMH.

3agaun AUCHUNIMHBI:

1) chopMupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKUX MPOIECCOB U
SIBJICHUI B OKPY’KAIOIIEH Cpefie, a TAK)KE UX CBSI3b C LIEIOCTHOW HAYYHOW KapTUHOW MUpPA U IPYTUMHU
€CTECTBEHHBIMU HAyKaMU;

2) pPa3BUTh YMEHHsI COCTABISITH (POPMYJIBI HEOPTaHMUYECKUX M OPraHUYECKHX BEIIECTB,
YpaBHEHUS XUMHUYECKHX pEaKlUi, OOBSICHATh MX CMBICI, HHTEPIPETUPOBATh PE3YyIbTATHI
XUMHUYECKUX IKCIIEPUMEHTOB,

3) chopMHUPOBATh HABBIKU MPOBEICHUS MPOCTEHITNX XUMHUYECKUX IKCIIEPUMEHTATBHBIX
UCCIIEIOBaHUI ¢ COOMIOZeHHEM MpaBUl 0€30MacHOr0 OOpallleHHs C BellecTBaMHU M J1a00paTOpHBIM
o0opyI0BaHUEM;

4) pa3BUTh yMEHHUS HAXOIUTh, aHAIM3UPOBATH M HCIOJB30BaTh HHGOPMAIUIO
XUMHUYECKOTO XapaKTepa W3 pa3IMYHbIX HWH()OPMAIMOHHBIX HWCTOYHUKOB, BKJIIOYas Yy4eOHYIO
TUTEpaTypy, HayuyHbIe MyOIUKALIMK U HHTEPHET-PECYPCHI;

5) chopMHUpOBaTh YMEHUS TPOTHO3UPOBATH IOCIEACTBUS CBOCH JEATEIBHOCTH U
XUMHUYECKUX TPUPOJHBIX, OBITOBBIX M MPOU3BOJCTBEHHBIX IPOIECCOB, YYHUTHIBAS BO3MOXKHBIE
9KOJIOTUYECKHUE U COIUATBHBIC BO3ICUCTBUS;
chopMUPOBATh MOHUMAHKUE 3HAYUMOCTHU JOCTHKECHUI XUMHUUECKON HAYKH U TEXHOJIOTUN IS
Pa3BUTHS COIMATBHON U TTPOU3BOJCTBEHHOM Chep C YMEHHEM MPUBOIUTH MPUMEPHI UX TPUMEHEHUS
B Pa3IMUHBIX cepax KU3HH.

1.2.2. Tl;manupyemble pe3y/bTaThl OCBOCHHS 001Ie00pa30BaTeJIbHONH y4eOHOH AUCHUIIMHBI B
cootrBeTcTBUHU ¢ ®I'OC CIIO u Ha ocHoBe PI'OC COO
Oco0oe 3HaueHue TUCIUIUTHHA UMeeT pu popmupoBanuu u pa3sutuu OK u I[TK



Kon u nHanmenoBanue
(¢opMupyeMbIX KOMIIETEH U

I[Inanupyembie pe3yjbTaThl 0CBOCHHS THCIUILIUHBI

Oo0mrue JAucuMninHapHble
OK 01. Beibupats criocoOsr JInyHOCTHBIE Pe3yabTAaThl JAOLKHBI OTPaxKkaTh B | JMCUMILIMHAPHBIE pe3yJbTaThl JOJIZKHDBI
perieHus 3a1a4 npoecCHOHaTbHON | YacTH: 0TpakKaATh:
NEeSTEIbHOCTH MPUMEHHUTEIBHO K TPY0BOr0 BOCIIUTAHUA: IIP6 01. chopMUPOBAHHOCTH TMPEACTABICHUI: O
Pa3IMYHBIM KOHTEKCTaM — TOTOBHOCTH K TpPyAy, OCO3HAaHHE IEHHOCTH | XMMHYECKOH COCTaBIAIONIEH €CTECTBEHHOHAYYHOM
MacTepCTBa, TPYIIOHIO6I/IG; KapTUHBI MHUpaA, POJIM XHMMHUU B IMO3HAHWUU SIBJICHHI
—  TOTOBHOCTB K AKTHBHOM nesTenpHocTr | TPHPOBL, B (OpMUPOBAHUN MBIIUICHUSI U KYJIbTYPHI

TEXHOJIOTUYECKOW M COLMAIBHOI HalpaBlICHHOCTH,
CIIOCOOHOCTh ~ MHHULIMMPOBATh, IUIAHUPOBATh WU
CaMOCTOSITENILHO BBITIOHATH TaKyIO AEATEILHOCTD;
MHTEpEC K Pa3M4HbIM cepam mpodeccuoHaNbHOMI
JeATeILHOCTH.

MeTal’lpeJIMeTH])Ie pe3yJabTaThbl J0JKHBI OTPaAKATh:

Osuanenue YHHBEPCAJIbHBIMH Y4eOHBIMH

NMO3HABATEJbHBIMU 1eHICTBUAMM:

a) 0a30BbIe JJIOTHYECKHE IeHCTBHS !

—  CaMOCTOSITEIIBHO (dbopMynupoBaTh u
aKTyallu3upoBaTh MpoOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

— YCTaHaBJIMBAaTh  CYLIECTBEHHBIH MpH3HAK WU
OCHOBAaHHMS Ui CpaBHEHMs, KilacCU(pUKauu W
0000I1IeHHS;

— ONpenensaTh  LEeNu  JeATENbHOCTH,  3a7aBaTh

napaMeTpsl U KPUTEPUHU UX JOCTUKCHHUS,
BBISIBIIATh 3aKOHOMEPHOCTH W TPOTHBOPEUYHUS B
paccMaTpuBaeMBbIX SIBJICHUSX;

BHOCUTb KOPPEKTHUBBI B JIEATENbHOCTh, OLIEHUBATH
COOTBETCTBHE PE3yJbTAaTOB IIEJsM, OIICHUBATh
PHCKH TIOCTIEACTBUHN JACATEIHHOCTH.

JUYHOCTH, €€ (YHKIMOHAJIHHOW TPaMOTHOCTH,
HEOOXOUMOM JUIS PEIICHUs MPAKTUYECKHX 3a1ad U
IKOJIOTHYECKA 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3JI0pPOBBIO U IIPUPOJIHOM Cpelie;

IIP6 02. BnajgeHHE CUCTEMOM XUMHWYCCKUX 3HAHHIMA,
KOTOpasi BKJIIOYACT: OCHOBOIIOJATAMOIINE IOHSTHUS
(XMMHUYECKHUH DIIEMEHT, aTOM, DJICKTPOHHAS 000JI0YKa
aToma, s-, p-, 0-3JeKTpOHHbBIC OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, BAJIEHTHOCTH, 3JIEKTPOOTPHUIIATEIIHBHOCTD,
CTENEHb OKHCIICHHs, XHMHYECKas CBS3b, MOJb,
MOJIIpHas Macca, MOJSIPHBIA 00BEM, YIJIEpOJIHBIH
ckener, (YHKIMOHANBHAS  TpyIMa,  paguka,
W30MEpHs,  HW30MEphI,  TOMOJIOTHUECKHU  Psij,
TOMOJIOTH, yTJI€BOJOPOIBI, KHCIIOPOI- u
a30TCOJIepIKAIIHE COCIMHEHMUS, OMOJIOTHYECKH
AaKTUBHBIE BelIeCTBa (YTJEBOMABI, JKUPBI, OCNIKH),
MOHOMED, oJIAMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COC/TMHCHMUS,
KpUCTAJUTMYECKasl  pelieTka, THIBI ~XUMHYECKUX
peakuuii (OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIC, YK30-U
SHJIOTEPMHUYCCKUE, PpEaKIUd HOHHOTO OOMeHa),
pacTBop, ANEKTPOJIUTHI, HEDJIEKTPOIIUTHI,
JNEKTPOJIUTHYCCKAs  JIUCCOIMAIIMS,  OKHUCIIHUTEINb,
BOCCTaHOBUTENIb, CKOPOCTh XHMHYECKOH peaKIun,




0) 0azoBbIe HCCIeA0BaTEIbCKHE JIeliCTBHS:

BJIaJICTh HAaBBIKAMHU Y4eOHO-HCCIIE0BATEIbCKON U
MPOEKTHOW JIESTEIBHOCTH, HABBIKAMU Pa3peIICHHsI
pooem;

BBISIBJISITh  TIPUYHUHHO-CIICACTBCHHBIE  CBS3M |
aKTyaJIU3UPOBATh 3aja4y, BBIIBUTaTh THIIOTE3y €€
pelieHus, HAaXOJIUTh apryMEHTBI TSt
JI0Ka3aTeIbCTBA CBOUX YTBEPXKICHUM, 3a1aBaTh
napameTpbl U KPUTEPHU PEIICHHUS;

AHAIIM3UPOBATL IMOJYYCHHBIC B XOJ€ PCIICHHA
3a7a4l  pe3yJbTaThl, KPUTHYECKH OIICHUBATh HX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh H3MEHEHHE B
HOBBIX YCJIOBHSX;

YMCTb INCPCHOCUTH 3HAHUA B II03HABATCIIBHYIO U
IMPAKTUYCCKYIO O6HaCTI/I KU3HEACATCIIBHOCTU

XMMHUYECKOE PABHOBECHE), TEOPUH U 3aKOHBI (TEOpHUS
XUMHYECKOTO CTPOEHHUS OpraHMYecKUX BEIIECTB
AM. bymnepoBa, Teopus  3IEKTPOIUTUUECKON
JIMCCOIMAINH, MePUOANYECKUI 3aKOH J.N.
Meneneesa, 3aKOH COXpaHEeHUs Macchl),
3aKOHOMEPHOCTH, CHMBOJMYECKHH S3bIK XUMHH,
(aKTONOTHYECKUE CBEICHHS O CBOMCTBAaX, COCTaBe,
HOJlyYeHUH U OE30MacHOM  HCIIOJIb30BAHUU
BOKHEHIINX HEOPraHMYEeCKUX U  OPraHUYECKUX
BEIIECTB B OBITY W MPAKTUYECKOW JesATeNbHOCTU
YeJI0BEKa;

IIP6 03. chopMUPOBAHHOCTH YMEHHH BBISBIIATH
XapaKTepHble NPU3HAKK U B3aUMOCBS3b H3YUYEHHBIX
HNOHSITUNA, TPUMEHATH COOTBETCTBYIOLIUE TOHSATHUS
IIpU ONHMCAHUU CTPOCHUS U CBOMCTB HEOPraHUYECKHUX
U OpraHM4ecKuxX BEIIECTB W HX MPEBpaIICHUN;
BBISIBJISITH  B3aMMOCBSI3b XMMMUYECKHX 3HAaHUU ¢
HOHSTHAMHU u MIPEICTABICHUSIMU JIPYTUX
€CTECTBEHHOHAYYHBIX IIPEMETOB;

I1P6 04. chopMUPOBAaHHOCTH YMEHUI HCIIONB30BAThH
HauMEHOBaHUs XUMHUYECKUX COETMHEHU
MEXIYHAPOJHOTO  COK03a  TEOPETHYECKOM U
NPUKIAJHON XMMHUHM U TpPUBUAIbHBIE Ha3BaHUS
BO)KHEHIIINX BEIECTB (ITHJIEH, alleTHJIeH, TIIMLEPHUH,
¢denon, dopManbaeru, yKCycHasl KUCIOTa, TIUIHH,
yrapHbIil Ta3, YIrIEKUCIbIA ra3, aMMHUak, ramieHas
W3BECThb, HETalleHas W3BECTb, NUThEBAs coAa H
JPYTUX), COCTaBJIATH (POPMYJBl HEOPraHUYECKHX U
OpPraHMYECKHUX BEIECTB, YPaBHEHHUS XUMHUYECKHX
peakiuii, OOBSACHATH HX CMBICH; TOATBEPKIATh
XapaKkTepHble  XMMHYECKHE  CBOMCTBa  BEIIECTB
COOTBETCTBYIOIIMMHU JKCIEPUMEHTAMU U 3alUCAMU
YPaBHEHUN XUMUYECKUX PEAKIUH;

I1P6 05. chopMupoBaHHOCTh YMEHUN YCTaHABIUBATH
MPUHAJICKHOCTh HM3YYEHHBIX HEOPraHWYeCKUX |




OpTraHUYCCKUX BCUHICCTB K OMPCACIICHHBIM KJIaCCaM U
I'pyliiamM COGHHHCHHﬁ, XapakTEepUu30BaTh UX COCTaB U

BaKHEHIINE CBOMCTBA; OIPENIEIISATh BUJIBI
XUMUYECKUX  CBsi3eld  (KOBaJleHTHas,  HMOHHAasi,
MeTaJuIn4ecKas, BOJOPOJIHAs), THIIBI
KPUCTAJUIMYECKUX pelIeToK BEIIIECTB;

KJaccu(UIMPOBATh XUMUYECKHE PEAKIINU;

IMP6 07. chopMHPOBAHHOCTH YMEHHUH MPOBOIUTH
pacyeTsl Mo XUMHUYECKHM (OpMYJIaM M ypaBHEHHUSM
XUMHYECKHUX peaxIuii c UCIOJIb30BaHUEM
(U3NYECKUX BEIMYMH, XapaKTePU3YIOIIUX BEIIECTBA
C KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMaJibHbIE ~ YCJIOBMSI)  Tas30B, KOJIM4YeCTBa
BEIIECTBA; MCIOJIb30BaTh CUCTEMHbIE XHMHUECKUE
3HAHUS JUISl TPUHATUS PEHICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUSX, CBA3AHHBIX C BEUIECTBAMH U
UX IPUMEHEHHUEM.

OK 02. Mcnonp30BaTh COBpEMEHHbIE
CpeICTBa IOUCKa, aHaJIu3a U
UHTEpIpeTanuu nHHOpMaluy u
MH(pOpPMaIIMOHHBIE TEXHOJIOTHU JJIS
BBHITIOJTHEHUS 3a/1a4
po¢eCCUOHATBHON IEATETbHOCTH

JINYHOCTHBIE pe3yabTaTrbl  JOJKHbBI

oTpakaTb B

yacTu:

HeHHOCTH HAYYHOI'0 NO3HAHHUSA:
c(OpMUPOBAHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BUTHUSA HAyKu ¢ OOIIECTBEHHOW MPaKTUKH,
OCHOBAHHOTO Ha Juanore KYJIBTYD,
CHOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MeECTa B
MOJIMKYJIbTYPHOM MHUPE;

COBEpIICHCTBOBAHHME SI3BIKOBOM W YHUTATEIbCKOM
KyJbTYpbl KaK CpEICTBAa B3aUMOJCHCTBHUS MEXKIY
JIFOABMH U TIO3HAHUS MUDA.

MeTtanpeameTHbie pe3yJbTaThl JOIKHBI OTPAKATH:

OBJaanenue

YHHMBEPCAJIbHBIMH y4eOHBIMHU

NMO3HABATEJIbHBIMU JeHCTBUAMM:
B) padora ¢ ungopmanmeii:

BJIAZICTb HABbBIKAMU IMOJTYYCHUSA HH(bOpMaHI/II/I u3

JucnuniuHapHbie (IpeAMeTHbIE) pe3yJbTaTbl H
HAOJI’KHbI OTPAXKATH:
IIP6 06. BnaneHHE OCHOBHBIMHU METOAAMM HayYHOTO

II03HaHUA BCIIICCTB n XUMHUYECCKUX SIBJICHUN
(mabmronenue, U3MEpEHue, AKCIIEPUMEHT,
MOJICIUPOBAHUE);

IIP6 07. chopMUpPOBAHHOCTb YMEHUH MPOBOAMUTH
pacyeTsl 1Mo XUMHYECKHM (OpPMYIIaM B ypaBHEHHSIM
XUMHAYECKUX peakuuit c UCIIOJIb30BaHUEM
(U3NYECKUX BEITMYMH, XapaKTePU3YIOIIUX BEIIeCTBA
C KOJHMYECTBEHHOW CTOPOHBI: Macchl, o0O0ObeMa
(HOpMmallbHBIE ~ yCJIOBMSI)  Tra3oB,  KOJMYECTBa
BEIIIECTBA; HCIOJb30BATh CHUCTEMHBbIE XMMHUYECKHE
3HAHUS M1l TIPUHSTHS PENICHWH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U
WX MPAMEHEHHUEM;

I1P6 08. chopmupoBaHHOCTH YMEHUI TUTAHUPOBATH H
BBINOJIHATh XUMHYECKHH HKCHEPUMEHT




HUCTOYHHKOB  pAa3HBIX THIOB, CaMOCTOSTEIBHO
OCYILIECTBIISATh MOUCK, aHAIN3, CUCTEMATU3AIMI0 U
MHTEPIIPETANI0 WHPOPMAIMK Pa3IUYHBIX BHIOB H
¢dbopM npeacTaBICHNUS;

— CO3J1aBaTh TEKCTHI B PA3IMYHBIX (POPMATAX C YUETOM
Ha3HayeHus MH(pOpMaNMU W IIEJIEBOI ayIUTOpUH,
BbIOMpAas ONTUMAIbHYIO (OpMY IpPEICTaBICHUS H
BU3YyaJIH3alluY;

— OICHHMBATH JOCTOBEPHOCTb,
uHpOpMaINK, €€ COOTBETCTBUE
MOpPaJIbHO-3THYECKUM HOpMaM;

JICTUTUMHOCTD
[MpaBOBbIM U

— BIIQJICTh HABBIKAMU pPACIO3HABAHHUS W  3aIUTHI
nHpopManuu, HWHHOPMAIIMOHHOW OE30MaCHOCTH
JUYHOCTH.

(mpeBpallleHUsT ~ OpPraHWYECKUX  BEIIECTB  MpHU
HarpeBaHUM, IOJTYYCHHE OTHIEHA M H3y4YCHHE €ro
CBOMCTB, KAUECTBEHHbIC pEAKUMM HA aJbJCTH]IbI,
Kpaxmajl, YKCYCHYIO KHCIIOTY; JIeHaTypauus OeJIKOB
NPy  HarpeBaHWHW, [IBETHBIC PEAKIUH  OCJIKOB;
IPOBOJUTh PEaKLUUU HOHHOTO OOMEHa, OMpeeliTh
cpeny BOAHBIX PaCTBOPOB, KAUECTBEHHBIC PEAKIIMK Ha
cynbgar-, kKapOOHAT- U XJIOPUI-AaHUOHBI, HA KaTHOH
aMMOHHUSI; pellaTh SKCIEPUMEHTAJIbHBIC 337a4M 10
teMaMm "Metamibl" u "Hemeramibl") B COOTBETCTBUHU

C IpaBWIaMHU  TEXHUKM  OE30MaCHOCTH  IpuU
oOpallleHnd C BelecTBAaMU U JIAOOPAaTOPHBIM
000py0BaHuEM; MIPEACTABIIATH pe3yabTaThl
XMMHUYECKOIO 3KCIepUMeHTa B (opMme 3amucu
ypaBHEHUN COOTBETCTBYIOLIUX peakuuit u
¢opMynaMpoBaTh  BBIBOJABI ~HAa  OCHOBE  3THX
pE3yJIbTaTOB;

I1P6 09. chopMHPOBAHHOCTH YMEHUS aHATU3UPOBATH
XUMHUYECKYI0 MH(POPMAIUIO, MTOIY4aeMYI0 U3 pa3HbIX
UCTOYHUKOB (CPEJICTB MAacCOBOM HMH(OpMAIUH, CETh
Wurtepuer u apyrue).

OK 04. O¢pdexTuBHO
B3alMO/ICIICTBOBATH U pabOTaTh B
KOJUIEKTHBE U KOMaH/E

- JIn4HOCTHBIC pe3yJbTaThl JO/LKHBI OTPaXKaTbh B

4acTu:

IrPaKIAHCKOI0 BOCIIMTAHMSA:

— TOTOBHOCTH BECTH COBMECTHYIO JEATEIBHOCTh B
MHTEpecax rpakJaHCKOTo O0IIeCTBa;

— yMEHHE B3aUMOJEHCTBOBATbL C  COLMUAIbHBIMHU
WHCTUTYTaMU B COOTBETCTBHM C UX (YHKIUSMHU U
Ha3HA4YCHUEM.

MeTtanpeamMeTHbie pe3yJabTaThl JOJIAKHBI OTPAKATH:

OBiaieHHe YHUBEPCATbHBIMH KOMMYHHUKATHBHBIMH

NeUCTBUAMM:

0) coBMecTHAas J1eITeJIbHOCTD.

— TIIOHMMarb ¥  MHCIOJNb30BaThb  IPEUMMYLIECTBA
KOMaHJIHOW ¥ MHIMBHUyaTbHON paboThI;

JucnuniuHapHbie (IpeAMeTHbIE) pe3yJbTaTbl M
HAOJI’KHBI OTPAXKATH:

I1P6 08. chopmupoBaHHOCTH YMEHUH MIIAHUPOBATH U
BEITIOJTHSTh XUMUYECKUN AKCIIEPUMEHT
(mpeBpaiieHuss ~ OpraHUYECKHX  BEIIECTB  NpHU
HarpeBaHuu, MOJY4YeHHE STHJIEHa U H3y4YEHHE €ro
CBOMCTB, KAUECTBEHHbIC pEAKUMH HA aJbJCTH]BbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JIeHaTypalusi OeJIKOB
MpU  HarpeBaHWHW, [BETHBIE pEAKIMH  OENIKOB;
MPOBOJAUTh PEAKIMU HOHHOTO OOMEHa, ONpeNeNsTh
Cpelly BOJHBIX pacTBOPOB, KAYECTBEHHBIE PEAKIINM HA
cynbdar-, kapOoHAT- U XJIOPUA-aHHOHBI, HA KaTHOH
aMMOHHUSI; pelllaTh SKCIEPUMEHTAJIbHbIE 337a4d IO
temaMm "Metamibl" u "Hemeramipl") B COOTBETCTBUU




OsBaanenue

MPUHUMATh 1EeJIM  COBMECTHOM  JeSATEIbHOCTH,
OpPraHU30BBIBATH U KOOPAMHUPOBATH JIEHCTBUS 110 €€
JOCTH)KEHHMIO:  COCTaBIATh  IUIAH  JICWCTBHIA,
pacnpenensiaTb pojaud C y4eTOM MHEHUN YYaCTHUKOB
00CyXJaTh pe3ybTaTbl COBMECTHOM PabOThlI.

YHHBEPCAJBHBIMH  PeryJATUBHBIMHU

JelCTBUSIMU:
r) IPUHATHE ce0sl U APYTUX JIOJei:

MPUHUMATh MOTHBBI U apryMEHTBl APYTUX JOAeH
[P aHAJN3€ Pe3yIbTaTOB JACSITENbHOCTH;
MpU3HABaTh CBOE MPaBO U MPaBO APYTHUX JFOJIeH Ha
OImuOKU;

pa3BHBAaTh CIOCOOHOCTH IMOHUMATh MHUP C IMO3HIIAN
JPYroro 4yeioBeKa.

C TpaBWIAMH  TEXHUKH  O€30MacCHOCTH  TpHU
oOpalleHHH C BelecTBAaMU U JIAOOPATOPHBIM
000pyIOBaHUEM; NIPEACTABIIATh pe3yabTaThl
XMMHUYECKOIO 3KCIIepUMEHTa B (opMme 3amucu
ypaBHEHUH COOTBETCTBYIOLIUX peakuuit u
¢opMyIMpoBaTh  BBIBOJBI ~Ha  OCHOBE  ITHX
pe3yabTaToB

OK 07. ConeiicTBOBaTh COXpaHEHHUIO
OKpY>Karolleu Cpebl,
pecypcocOepexeHuI0, MPUMEHSITh
3HaHUA 00 M3MEHEHUU KJIMMAaTa,
MIPUHIIMITBI OEPEKITUBOTO
MIPOU3BOJICTBA, 3PPEKTUBHO
JIEMCTBOBATh B YPE3BbIYANHBIX
CUTYaIHIX

JIMYHOCTHBIE pe3yabTaTrbl  JOJKHbBI

oTpa:kaThb B

yacTu:
IKOJOIHYeCKOro BOCIMTaHUuA:

c(OPMUPOBAHHOCTh ~ AKOJIOTMYECKON  KYJIbTYpBI,
MMOHUMaHUE BIUSHUS COLMAIbHO-DKOHOMUYECKHUX
MPOLECCOB HA COCTOSHUE MPUPOJHON U COLIMATBHON
Cpelpl, OCO3HaHME  IJIO0AJILHOTO  XapakTepa
9KOJIOTUYECKUX MPOOIIeM;

IJIJAHUPOBAaHUE M  OCYLIECTBICHUE JACUCTBUH B
OKpYyKalolllel cpeAe Ha OCHOBE 3HAHUSA IeNei
YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE NEHCTBUM, MPUHOCALINX BpPEL
OKpY>Karollleu cpere;

YMEHHE IIPOrHO3MPOBATh HeOIaronpusTHIE
9KOJIOTMYECKHUE MOCIEACTBUS MPEAIPUHUMAEMBIX
JENCTBUMN, IPEAOTBPALLATD UX.

MeranpeamerHslie pe3yabTaThl J0JKHBI 0TPAXKaTh:

OsBaanenue

YHUBepPCAJbHBIMH y4eOHBIMH

NMO3HABATEJbHLIMHU IeHCTBUSMM

JAucuumuimHapHbie (IpeAMeTHbIE) pPe3yJbTAaThbl U
HOJI’KHBI OTPAKATH:

IIP6 01. cpopMHPOBAHHOCTH MpPEICTABICHUH: O
XMMHYECKOM COCTaBJISIFOIICH €CTECTBEHHOHAYYHOM
KapTHUHBl MHpA, POJM XUMUU B IIO3HAHUU SIBICHUN
MpUPOAbI, B GOPMUPOBAHUN MBIIIIEHUS] U KYJIbTYPBI
JUYHOCTH, €€ (YHKIMOHAIBHOW TPaMOTHOCTH,
HEO0OXOIMMOM JUIsl pelleHus] MPaKTUYECKUX 3a/ad U
9KOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3J10pOBBIO U IPUPOJIHOM Cpenie;

IIP6 10. cdopmMupoBaHHOCTH yMEHHUIl COOMIOJAThH
MpaBUJIa KOJOTUYECKH 11€71eC000pa3HOro MOBEACHHUS
B OBITYy W TPYIOBOW JEATEIBHOCTH B ILEIAX
COXpPAaHEHHS CBOETO 3JI0POBbS M  OKpYXKarolen
MIPUPOJHOMN Cpelbl; YUUTBIBATh OIIaCHOCTb
BO3JICHCTBUSL HA JKMBBIE OPraHU3MBI OIpPEIEICHHbBIX
BELIECTB, IMOHUMAs CMBICI IOKAa3aTelsl NpeaebHON
JOTTYCTUMOM KOHIIEHTpAI[UU




B) padoTta ¢ nHopManmeii:

UCIIONIb30BaTh CPEJCTBA HH()OPMALIMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJIOTHH B PELICHUU
KOTHUTUBHBIX, KOMMYHHKATUBHBIX 1 OPraHU3alMOHHBIX
3aja4 ¢ coOIroieHneM TpeOoOBaHUN SPrOHOMUKH,
TEXHHUKH 0€30I1aCHOCTH, TUTUEHBI, PECYPCOCcOepeKeHN,
NPABOBBIX M ATUYECKUX HOPM, HOPM MH(POPMAIIOHHOM
0e30MacHOCTH.

I1K 1.1. BeimonHaTs paboThI IO
TEXHUYECKOMY 00CTy>KHBAHUIO
000pyIOBaHUS pACIIPEICTUTEIILHBIX
YCTPOMCTB NEKTPUUECKUX
ITOACTAHIIMHI U CETEH HANPSKEHUEM
10 110 KHI0BOJIBLT BKIFOUYUTEILHO.

1. 3JI€MEHTBhl KOHCTPYKIUU 3aKPBITHIX U OTKPBITHIX
pacrpeenuTeIbHbIX YCTPOMCTB MOACTaHIIMI
AJIEKTpUYECKUX ceTel HampsokeHuem a0 110 kB
BKJIIOYHTENILHO, MHUHHUMaIbHEIC JIOMyCKaeMble
paccTosiHUus ~ MEXIy O0O0OpyIOBaHWEM  IOJCTAHIIUN
AJIEKTPUYECKUX CETEH

2. MpaBUJia YTCHUS] CXEM TEPBUYHBIX COCIMHEHUI
ANEKTPOOOOPYIOBAaHUSL  DIEKTPUUECKUX CTAaHIUHA U
MOJCTAHIMI DJIEKTPUYECKUX CETEU HANPSHKEHUEM [0
110 xB BKJIIOYHUTEITBHO

3. KOHCTPYKLIUU u MIPUHIIMIT paboThI
TpaHc(hopMaTopoB
4. OCHOBHBIE CBEJEHUS O CXeMaX BTOPUYHBIX

nerne oOOpPYAOBaHMUS IMOJACTAHLIUN 3JIEKTPUYECKUX
cetelt HanpsbkeHUeM 10 110 kB BkitounTensHO

S. CXEMBI pacrpenenuTenplbix cereit 35 - 110 kB,
B TOM UYHCJIE€ CXEMbl CETH COOCTBEHHBIX HYX]
MOJICTAHIINH, HAXOIALIUXCA B 30HE DKCIUTyaTallMOHHON
OTBETCTBEHHOCTH

1. MOJIb30BAaThCA  HABBIKAMU  YTEHUS  CXEM
NEPBUYHBIX  COEAMHEHUH  3JIEKTPOOOOpYHAOBaHUS
BIIEKTPAYECKHUX CTaHILIMI 51 MOJICTAHLINI
JJIEKTPUYECKUX ceTei HampsbkeHuem 10 110 kB
BKJIFOYUTEIIHHO

2. MIPUMEHATH CIIPABOYHBIE MAaTepuajbl B YaCTU
000pyIOBaHUs TOJICTAHIIMM DJIEKTPUUECKUX CEeTeH
HanpspkeHueM 110 110 kB BKIouuTenbHO

3. pa3zpabaThiBaTh BJIEKTPUYECKUE CXEMBI
YCTPOMCTB 3JIEKTPUUECKHUX ITOJICTAHIIUN U CETEM;
4. BHOCUTh HW3MEHEHUS B NPUHUUINHAIbHBIE

CXeMBl ~IpH  3aMeHe NpuOOpOB  ammapaTypbl
pacIpeneInTeNbHbIX YCTPOUCTB;

5. obOecrieunBaTh  BBIMIOJHEHHE  paboT  To
00CITy’)KUBaHUIO TpaHc(hopMaTopoB "
npeoOpa3oBaTeiell JIeKTPUIECKOI SHEPTHH;

6. obOecrieunBaTh ~ IpoBeldeHHE  paboOT 1o

00CITy’)KHUBaHUIO 00OpPYIOBaHUS paclpeleIUTEIbHbBIX
YCTPOMICTB JIEKTPOYCTAHOBOK;

7. UCIOJIb30BaTh HOPMAaTHBHYIO TEXHUYECKYIO
JIOKYMEHTAIUIO U UHCTPYKITHH;
8. BBINOJIHATh PacyeThl paboyMX M aBapHHHBIX

PSKUMOB  JICHCTBYIOIIMX  AJIEKTPOYCTAaHOBOK W
BbIOMpPATh 000PYAOBaHUE;
9. 0(pOpMIISITh OTUETHI O IpOIeTIaHHON padoTe




2. CTPYKTYPA U COAEPX KAHHUE OBIIEOBPA3OBATEJIBHOM YUEBHOM

TACIATLITAHBI

2.1. O0bem 00meo0pa3oBaTeILHOM Y4eOHOM TMCUUIJIMHBI M BUAbI y4eOHOH PadoThI

Bup yuedHoii paboTbl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI POrPaMMBbl 82
Koncyabranumn -

CymMmapHasi yyeOHasi HArpy3Ka BO B3aMMO/IeliCTBHH C NpernojaaBaTejaeM 78
B TOM YHCIIE:

JIEKIINH, YPOKHU 46
MIPaKTUYECKHUE 3aHITUSI 18
J1ab0paTOPHBIE 3aHIATHS 12
WHIUBUAYAIbHBIN MPOCKT 2

N3 Hux npodeccHoHAIBLHO OPHEHTHPOBAHHOE coJep:kaHue (coaep:KaHue 8
NMPUKJIAJTHOT0 MOYJIAA)

IIpomeskyTOYHAA aTTECTALMSA:

npyras popma koHTpods (1 cemectp)

muddepeHIMpoBaHHbIN 3a4eT (2 ceMecTp) 4




2.2. TemaTn4eckuii IJIaH U coJlep:kaHMe 001e00pa30BaTeIbHON Y4eOHOM TUCHUIIINHBI

CBSI3b C
COBPEMEHHOMN
TEOpUEH CTPOEHUS
aTOMOB

[lepnonnueckoir cuctembl. PenieHue MNPakTHKO-OPUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJaHUM Ha
XapaKTepu3aluilo XMUMUYECKUX JJIEMEHTOB «MeTtajuimueckue / HEMETaNIM4ecKue CBOMCTBa
XUMHMYECKHX DJJIEMEHTOB B COOTBETCTBUM C MX OJJIEKTPOHHBIM CTPOCHHEM M TIOJOXKEHUEM B
MEPUOINYECKON cucTeMe XUMUYecKux 3seMeHToB .M. MenneneeBa»

Konanl
KOMITeTeH I
:
HaunmeHoBaHue O0bem | ¢popmupoBaH
Coaeprxanue yueOHOro Mmarepuasia u GopMbl OPraHU3anMH 1eSITeIbHOCTH 00y4a0IINXCH
pa3/iesioB U TeM B Yacax | HMI0 KOTOPbIX
crnocodcTByer
3J1eMeHT
NPOrpamMMbl
1 2 3 4
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHUH 28
Coaep:xaHue yueOHOro MaTepuaJia
Tema 1.1. XuMHueckuil sneMeHT. AToM. Slipo aroma, M30TONbI. DJIEKTPOHHAs 000J0YKa. DHEpPreTHYecKue
OcHoBHbIE YPOBHH, TOIYpOBHHU. ATOMHBIE opOuTanu, S-, P-, O0- smemeHTbl. OCOOCHHOCTH pacHpeaeICHUs 2
XUMHUYECKHE JIEKTPOHOB IO OpOMUTAIAM B AaTOMax »3JEMEHTOB IMEPBBIX YETHIPEX MEPHOIOB. JIEKTPOHHAs
IIOHATHUSA U 3aKOHBI, | KOH(puUTyparus aroMoB. OCHOBHBIE XUMHUECKUE 3aKOHBI
CTPOCHHC aTOMOB [MpakTuyeckue 3aHATHA
XUMIICCKIX I[Mpaktrdeckas pa6ora Nel. «OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XUMHHU U PACYETHI 110 yPABHEHUSM
SJICMCHTOB XUMHAYECKUX PeaKIHii». OK 01
OTHOCUTENbHBIE aTOMHAas W MOJICKyJspHas Maccbl. MomspHas wmacca. KonumdecTBo BemiecTsa. 2
MaccoBas mons BemecTBa. 3akoH ABoraapo. MossipHblii 00beM Ta30B. OTHOCHUTENbHAS TIOTHOCTh
ra3zoB. PacueTsl 10 ypaBHEHMSIM XMMHUYECKUX PEAKLUI C UCIIOJIB30BAHUEM MAacCCOBOMW JIOJM BEILECTBA,
o0beMa (HOpMaJIbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 1.2. Coaeprxkanue yueOHOro MaTepuaJa
[leprognueckuii Ilepnoguueckas cucrema xumuueckux 3nemeHToB [I.M1. Menneneesa. CBsi3b NEPUOANUECKOTO 3aKOHA U
3aKOH U [lepnonnueckoil CHCTEMBI XMMHYECKUX JJEMEHTOB C COBPEMEHHOW TEOpHEW CTPOCHHS AaTOMOB.
[Tepnoanueckas 3aKOHOMEPHOCTH WU3MEHEHHSI CBOMCTB XMMUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX MMU MPOCTBIX U CIOKHBIX
cucrema BEIIECTB IO rpynnaM u nepuonaMm [lepmoandeckoil cucTemsbl. 3HAY€HHE MEPUOJUYECKOTO 3aKOHA M 2
XUMHYECKHUX CUCTEMbI XUMHUYECKUX 31eMeHTOB J[.M1. MeHieneeBa B pa3BUTUH HAyKH. OK 01
anemenToB /I. U. VYCTaHOBIEHUE CBSI3W MEXJYy CTPOCHHEM AaTOMOB XHMMHYECKHMX DJIIEMEHTOB M IEPUOJHYECKUM OK 02
Mengeneesa, ux U3MEHEHHUEM CBOMCTB XMMHYECKHX JJIEMEHTOB M MX COECIUHEHUIl B COOTBETCTBHM C IOJIO)KEHUEM K 1.1




Tema 1.3.

Conep:xanue yueOHOro MaTepuaJia

Crpoenne Crpoenue BelecTsa. XMMUYECKas CBA3b. BUibl XUMUYECKOH CBsI3U (KOBAJIEHTHAS HEMOJIAPHAS U
BeILCCTBA HOJISIPHAs, HOHHAS, METAJUTHYeCcKas ). MexaHH3Mbl 00pa30BaHisl KOBAICHTHON XUMUYECKOU CBA3H
1 npupoZa (0OMEHHBIN U TOHOPHO-AKLENITOPHBIH). BogopoaHas cBs3b. BaleHTHOCTD. DIEKTPOOTPULIATENBHOCTD.
XUMHHCCKOH CreneHpb OKUCIIEHHS. IOHBI: KATHOHBI ¥ AHHOHEI
CBA3M. IpaxkTuyecKue 3aHsITUS
Mmuoroo06pasue
BEIICCTB [TpakTuyeckas padora No2 «CTpoeHHe BEIecTBa U MPUPOJa XUMUYECKON CBSI3U. OK 01
JIeMOHCTpAIIUs MOJIENIeH KPHCTATHIECKUAX PEICTOK: HOHHOM (XJIOPU/I HATPHs), aTOMHO# (rpaduT u
anMas), MOJIEKYJISIpHOM (YTJIEKHUCIIbIN a3, HO/l), METAITMYECKOH (HaTpuii, MarHui, mezs). Pemienne
MPAKTHYECKHUX 33/IaHUI Ha COCTABICHUE 3JIEKTPOHHO-TpaduIecKuX GopMyJI 2IeMeHTOB 1—4 mepro10B
Tema 1.4. Conep:xanue yueOHOro MaTepuaJa
Knaccupukauus, | Kraccudukanus HeopraHMUECKHX BEIIECTB. HoMmeHnkiaTypa HEOpraHMYECKUX BEIIECTB (OKCHIBI,
1 HOMCHKJIATYpa TUAPOKCHIBI, KHCIIOTHI, COJK). BerecTBa MOICKYIIIPHOTO M HEMOJICKYIISIPHOTO CTPOCHHS. ArperaTHbie
HCOPraHHUHYCCKIX COCTOSIHMsL BellecTBa. Kpucramiuyeckue u amop(dHbIe BemecTBa. 3aKOH IOCTOSIHCTBA COCTaBa
BCIICCTB BemecTBa. TUIBI KPUCTAJUIMYECKUX PEUICTOK (ATOMHAsi, MOJICKYJISIpHAs, MOHHAS, METaJTMYeCKas). OK 01
3aBHCHMOCTh CBOMCTBA BEIIECTB OT THIA KPUCTALTHYESCKON PEIIETKH OK 02
IlpakTH4yeckue 3aHATUSA
[TpakTuueckas padota Ne3 «HomeHkIaTypa HEOPraHUYECKUX BEUIECTBY.
PenieHne MpakTHYECKUX 3aJaHUi MO KIaCCH(UKAIUNK, HOMEHKIATYPE M XUMHYECKHM (GopMyTam
HEOPTraHMYECKMX BENIECTB PA3JIMYHBIX KJIACCOB (YrapHbIA Ta3, YIVIEKHCIBIA Ta3, aMMHAK, ramieHas
U3BECTh, HETAIICHAS W3BECTh, MHUTHhEBAas COAAd M JAPYIHX): HA3BaHHS BEIIECTB 110 MEXIYHAPOIHON
(MIOITAK) wmnu TpuBHQJIbHOM HOMEHKIJIAType M COCTaBlI€HHE (OPMYJIbI XHMHUYECKUX BEILECTB,
ompe/ielieHne MPUHAIICKHOCTH K Kiaccy. Ilouck uHGOpMAIMK O HA3BAHHSAM, HACHTH(OHKATOpPAM,
CTPYKTYPHBIM (popMysiaM. AHaau3 XUMHUYECKONH WH()OPMAIMH, MOJYyIaeMON U3 PasHBIX MCTOYHUKOB
(cpencts MaccoBoit uapopmariu, ceth MHTEpHET 1 Apyrue)
Tema 1.5. Conep:kanue y4eOHOIro MaTepuaa
Tumer XUMIICCKUX | Xymuaeckas peaxims. Kimaccndukanus XMMIYECKHX PEaKIMii B HEOPraHMYECKOH U OpraHNIecKoi
pearinm XMMHUH. 3aKOHBI COXPAHEHHSI MaCChl BEIIECTBA, COXPAHCHHUS M MIPEBPAIICHHS YHEPTUH ITPU XUMHUYCCKUX
peakuusix. OKUCIUTETbHO-BOCCTAHOBUTENBHbIE PeaKInH (YPaBHEHHSI OKHUCIICHU-BOCCTAHOBIICHHS, OK o1

CTCIICHb OKUCJICHUSA, OKHCIIMTCIIb U BOCCTAHOBUTCIIb, OKUCIIUTCIIBHO-BOCCTAHOBUTCIILHBIC PCAKIIUHN B
npupoac, MpoOUu3BOACTBCHHBIX MPOLECCAX U KUZHCACATCIIBHOCTU OpraHH3MOB)




Tema 1.6. CKOpOCTb peakIinu, € 3aBUCUMOCTb OT Pa3IMYHbIX (DaKTOPOB: MPUPOJIBI PEarUPYIOLINX BEIECTB,

Ckopocth KOHIICHTPALlUX PEArupyroluX BEIIECTB, TEMIEPATYPBI U IJIOIIATN PEAKIUOHHON TOBEPXHOCTH. 2

XUMUYECKHUX TernoBbie 3¢ HEKTh XUMUYECKUX PEAKIHi: 9K30- U SHIOTepMHUYECKHe peakiui. OOpaTuMble peakiuy.

peakumil. Xumuueckoe paBHoBecHe. PaKTOPBI, BIUAIOIINE HA COCTOSIHUE XUMUYECKOTO PABHOBECUS

XHUMHUYECKOE (KOHILIEHTpalMsl peareHTOB WK IPOAYKTOB peakly, JaBieHue, temneparypa). [Ipunuun Jle [larense

PaBHOBECHC JlabGopaTopHble 3aHATHA OK 01

OK 02

JlaboparopHas padota Nel «Bnusinue pa3zinuuHbIX (aKTOPOB HA CKOPOCTh XUMHUECKON peaKIum. MK 1.1
Perienue npakTHKO-OPUEHTUPOBAHHBIX 33JJaHUN Ha aHAN3 (PaKTOPOB, BIMAIONIUX HA U3MEHEHHE
CKOPOCTH XMMHUYECKON PEaKLUHU. 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEaKUU OT IPUCYTCTBUSA
KaTaJau3aTopa Ha IpUMEpe Pas3yIoKeHUs IEPOKCHIAa BOIOPOAa ¢ IOMOLIbIO JUOKCHIAa MapraHLa u 2
KaTaJsia3bl. PelieHne mpakTUKO-OpUEHTUPOBAHHBIX 3aJaHUi Ha TpuMeHeHue npuniuna Jle-Illatense
JUTSL HAXOJKICHUS HAIPaBIICHHUS CMEIICHUSI pABHOBECHSI XUMUYECKOM peaKkny U aHanus3 (pakTopos,
BJIMAIONIMX HA CMEUIEHUE XUMUYECKOTO PABHOBECUS

Tema 1.7. Conep:xanue yueOHOro MaTepuaJia

PactBopsl, TeOpUs | PacTBOpBL. Buibl pacTBOPOB MO COEPKAHHMIO PACTBOPEHHOTO BellecTBa. PactBopumocts. IlonsaTue o

QJICKTPOJUTUICCKO | nucnepCHBIX cucTeMax. MICTMHHBIE M KOJUIOWIHBIE pacTBOpBL. MaccoBast 10151 BELIECTBA B PACTBOPE. 4

il tucconmnanuu u [TonsiTue o Bomopoanom nokazatene (pH) pactBopa. DnekTponuruyeckas auccoruausi. CHUIbHbIE U

MOHHBIA 0OMeH cia0Oble DJIEKTPOIUTHI, HEAJIEKTPOJUTHI. Peakiinn noHHOTO 0OMEHa
JlabopaTopHble 3aHATHS
JlabopaTtopHnas padota Ne2 «I[IpuroroBieHue pacTBOPOBY. OK 01
IIpuroroBneHue pacTBOPOB 33JaHHON MacCOBOH J10JIEH PACTBOPEHHOI'O BEUIECTBA, IPOBEJECHUE 2 OK 02
peaxkuuii HOHHOTO OOMEHa, OIPE/IEIIEHNE CPEbl PACTBOPOB BELIECTB C MOMOILIO YHUBEPCATIBLHOTO OK 04
WHIMKaTopa (KUcnas, HeMTpanbHasi, eIovHast). 3aJaHus Ha COCTaBIIEHUE MOHHBIX peakiuii. Pemenue OK 07
MIPaKTUKO-OPUEHTHPOBAHHBIX PACUETHBIX 33JaHUI Ha pacTBOPHI, UCIIOJIb3yeMbIE B OBITOBOM U IK 1.1
ITPOU3BOJICTBEHHON JEATEIbHOCTH YEJIOBEKA

Pa3nes 2. Heoprannueckasi XuMust 12

Tema 2.1. Conep:kanue y4e0OHOIro MaTepuaa

Dusnko- Meramnsl. Ilonoxenue MeTamios B Ileproanueckoil CHCTEME XUMUYECKHX 2JIeMEHTOB. OCOOEHHOCTH

XUMHHUCCKHC CTPOEHHs D2JIEKTPOHHBIX 00O0JOYEeK aTOMOB MeTamioB. OOmue (U3MYEeCKHEe CBOWCTBA METAIIOB.

CBOMCTBA CruiaBel METAIOB. DJIEKTPOXMMHYECKMU pPsIl HANpPsHKEHHH MeTalioB. XHUMHUYECKHE CBOMCTBA 2

HEOPraHMICCKUX BAKHEHIINMX META/UIOB (HATPUM, Kanuil, KalblUii, MarHuii, aTIOMUHUM, [IMHK, XpOM, Kelle30, Me/b) U

BEILCCTB ux coequHeHni. O61mue crocoObl noyrydyeHust MetTayuioB. [IpuMeHeHne MeTaJlIoB B OBITY M TEXHHKE
Hemeramnbl. Ilomoxenne HemetraimioB B Ilepuogumueckoil cucreme xumMuueckux siementoB /1. OK 01
MeHieneeBa 1 OCOOCHHOCTH CTpOECHHs aTOMOB. PU3MYECKHE CBOWCTBA HEMETAJUIOB. AJUIOTPONHS OK 02
HEMeTaUIOB (Ha mpuUMepe Kuciaopoaa, cepwl, (ochopa u yriaepona). XUMHYECKHE CBOWCTBA H 2 OK 04




MPUMEHEHHE BAKHEUIITNX HEMETAJUIOB (TaJIOTeHOB, CEphl, a30Ta, (hocdopa, yriaepoaa U KpeMHUs) U UX
COCTMHEHHUH (OKCHJIOB, KHCJIOPOJCOJEPKAIIMUX KHUCJIOT, BOJOPOMHBIX coeauHeHuit). [IpuMeHneHnwue
BOKHEUIINX HEMETAIJIOB U UX COENUHEHUN

XUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (OKCUIOB, THAPOKCUIOB, KUCIIOT,
coJiet u ap.). ['eHeTHUeckas CBA3b HEOPTraHUYECKUX BEIECTB, MPUHAICKAIIUX K PA3IMYHBIM KJIACCaAM.
3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOWCTB MPOCTHIX BEILIECTB, BOJOPOAHBIX COEIUHEHHH, BBICIIMX
OKCHUJIOB ¥ TUJIPOKCHUIOB

K 1.1

2 cemecTp

IIpakTH4yecKkue 3aHATUSA

IIpakTuueckas padora Ne4 «PU3NKO-XMMHUECKHUE CBOMCTBA HEOPTaHUUECKUX BEIIECTBY.

CocraBiieHHE ypaBHEHUN XMMHMUYECKHUX PEAaKLHMHW C y4aCTHEM INPOCTBIX M CIOKHBIX HEOPraHMYECKUX
BEIECTB: METAUIOB M HEMETAUIOB; OKCHJOB META/UIOB, HEMETAIJIOB U aM(OTEPHBIX 3JIEMECHTOB;
HEOPraHMYeCKUX KHUCIOT, OCHOBaHMH M aM(OTEpHbIX THUIPOKCHJIOB; HEOPraHWYECKHUX COJIeH,
XapaKTEePU3YIOLIUX UX CBOMCTBA.

Pacuérsl Macchl BeliecTBa Wi 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE UIIH
00BbEMY O/IHOTO U3 YYACTBYIOLIMX B PEAKLUHU BELIECTB, pacy€Thl Macchl (00bEMa, KOJIMYEeCTBA
BEIIECTBA) IPOJYKTOB PEAKIUH, €CJIU OJJHO U3 BELIECTB UMEET IpUMecHu. Perienre npakTHko-
OpPMEHTUPOBAHHBIX 33aJJaHU Ha CBOMCTBA, COCTAB, MOJTy4YEeHUE U OE€30I1aCHOE UCIIOIb30BaHHE
BAKHEHIINX HEOPraHWYECKUX BEUIECTB B ObITY M MPOPECCHOHAIBHOMN JESITEIbHOCTH YEJI0BEKa

OK 01
OK 02
OK 04
K 1.1

Tema 2.2.
Wnentuduxanms
HEOPTaHUYECKUX
BEILIECTB

Conep:xaHue y4eOHOro MaTepuaJia

JlabopaTopHble 3aHATHUS

JlabopaTtopHas padota Ne3 «nenTudukaiys HEOpraHMIECKUX BEIIECTBY.

Pemenne skciepuMEHTANBHBIX 33724 IO XUMUYECKUM CBOMCTBAM METAJIOB U HEMETAJUIOB, T10
pacro3HaBaHMIO U TIOJTYYCHUIO COSAMHEHUI METAJUIOB M HEMETAJUIOB (B3aHMMOICHCTBHE THIPOKCHIA
ATFOMHUHHUS C PACTBOPaMH KUCIIOT U IeNioueH, ). UneHTudukaius HeopraHn4eckux BemecTB ¢
HUCITOJIB30BAHUEM UX (i)I/I3I/IKO-XI/IMI/I‘-IeCKI/IX CBOI\/IICTB, XapaKTCPHBIX KAYCCTBCHHBIX peaKHI/II\/'I.
KauecTBeHHBIE peakiiy Ha cynb(haT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOHBI METAIIJIOB U KATHOH
AMMOHUA

OK 01
OK 02
OK 04

Pa3nea 3. Teopernueckue 0CHOBbI OPraHMYeCKOH XUMHUH

Tema 3.1.

\ Coaep:xaHue yueOHOro MaTepuaJia




Knaccudukanus,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKUX
BEILIECTB

[Ipeamer opranuueckoi XUMHUHU: €€ BO3HHMKHOBEHHE, Pa3BUTHUE M 3HAUYCHHE B TOJYUYEHHH HOBBIX
BEILIECTB U MaTepuasoB. Teopus CTpOeHHs] oprannueckux coenuHennii A.M. byrnepoBa, e€ oCHOBHbIE
nonoxeHus. CTpyKTypHbIe (OPMYJIBl OPraHMYecKUX BemlecTB. [ omomorus, u3omepus. XuMHUYeCcKas
CBA3b B OPraHUYECKUX COCMHEHUSX: KPAaTHBIE CBSI3U, G- U T-CBS3HU.

[IpencraBnenne o KiIacCUpUKAMK OPraHUYECKHX BemiecTB. HoMeHKIarypa OpraHu4ecKHux
COEMHEHMI (cucTeMaTuyeckas) W TPUBUAIbHBbIC Ha3BaHUS BaXKHEHIIMX IpEACTaBUTENCH KIIAcCOB
OpPraHUYECKUX BEILECTB

IIpakTuyeckue 3aHsATHS

[IpakTruyeckas pabora Ne5 «HoMeHKIaTypa OpraHMuECKUX BEIIECTBY.

O3HakomJieHHE ¢ 00pa3lamMH OpraHUYeCKHX BEIEeCTB M MaTepuallaMH Ha UX OCHOBE, MOJICIIMPOBAHHE
MOJICKYJT OPraHMYECKHUX BEIIECTB, HAONOJCHHE W ONUCAHWE JIEMOHCTPAIMOHHBIX OIBITOB IO
MIPEBPALICHUIO OPraHMYECKUX BEUIECTB NpHU HarpeBaHuM (IUJIaBIeHHE, OOYTJIMBAaHUE U TOPEHHE).
CocraBiieHHE MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJl OPraHUYECKUX BELIECTB OTAEIbHBIX
KJIACCOB, MCMOJb3ys WX Ha3BaHHUS IO CHUCTEMATHUYECKONW M TPUBHAIBLHOW HOMEHKIAType (ITHIIEH,
aleTuIeH, TIuuepuH, (peHomn, dopmalbaeruj,, yKCycHas KHCJIOTa, TJIMIHH). Pacdersl mpocTteifieit
(hopMyIIbl OpraHMueCcKO MOJIEKYJIbl, HCXOJIsl U3 3JIEMEHTHOI0 cocTana (B %)

OK 01

Pasnen 4. YrieBoaopoabl

Tema 4.1.
YreBo1opoasl U
UX MPUPOJHbBIE
VCTOYHUKU

Conepmaﬂue YUYECIOHOIo MmaTepuaJja

[IpenenbHbIE yrieBoaOPOABI (ATKaHBI): COCTaB U CTPOEHUE, TOMOJIOTMYECKUN psa. MeTaH U JTaH:
COCTaB, CTpPOEHHE, (hU3NUECKHE U XUMUYECKUE CBOMCTBA (PEeaKIMK 3aMEIlleHUsI U TOPEHUs ), TOTyYeHHE
U IPUMEHEHHUE.

HenpenenbHble yrieBogopo/ibl (aIKEHbl, aIKaJAUEHbI, aJTKUHBI).

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTMYECKMM psAd. ODTUJIEH W NPONUJIEH: COCTaB, CTPOEHHUE,
(dbu3MYecKe W XHUMHYECKHE CBOMCTBA (pEaklWH TUIAPUPOBAHUS, TAJIOTCHUPOBAHMS, THUIpATAIINH,
OKUCJICHUS U TIOJTMMEPHU3alliN) TIOTy4eHHe U TPUMEHEHHE.

Ankanuensl: Oyramuen-1,3 wm wmetwnOyraauen-1,3, XUMHYECKOE CTpOEHHE, CBOWCTBA (peakiius
MOJIMMEPH3AINH ), TPUMEHEHUE (1711 CHHTE3a MMPUPOJTHOTO U CHHTETUYECKOTO KaydyKa U Pe3UHBI).
AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUSI, TOMOJIOTHYECKUN Psifl. ATICTHIICH: COCTaB, XUMUIECKOE
cTpoeHue, (hU3NUecKne U XUMUYECKUE CBOMCTBA (PEeaKINK THAPUPOBAHNUS, TaIOTEHUPOBAHUS,
TUAPATAIMHA TOPEHHUSI ), TTOJTYYCHUE U TIPUMEHEHHE (MCTOYHUK BBICOKOTEMITEPATYPHOTO TIAMEHH IS
CBapKH U PE3KU METAJJIOB)

ApomMaTtudeckue yriaeBoaopoasl (apeHsl). beHzom u Todyos: cocTaB, cTpoeHHe, (U3MUECKHEe U
XMMHUYECKHE CBOMCTBA (peakIMM TaJOT€HUPOBaHUS M HUTPOBAHU), IOJyYEeHHE M TPUMEHEHHE.
TokcuuHOCTh apeHOB (BIMsAHHME O€H30Ja Ha OpraHu3M 4enoBeka). ['eHeTnueckas CBSI3b MEXIY
YIJIEBOIOPOAaMHU, IIPUHAIIEKAIIUMY K Pa3JIMYHBIM KIacCcaM.

[IpupoHbIe HICTOYHUKH YTIIEBOIOPO0B. [Ipupoanblii ra3 u nonytHele HedTsHbBIE Ta3bl. HedTh 1 €€

OK 01
OK 02
OK 04
[K1.1




npoucxoxaenue. Croco0sl nepepadboTKu HeTU: MeperoHka, KpeKUHT (TEPMUYECKHIA, 2
KaTaJIUTU4eCcKui), nuposu3. IIpoxykTsl nepepaboTku HeTH, UX IPUMEHEHHE B IPOMBIIIIICHHOCTH
u B ObITy. KaMeHHBII yToib U IPOIYKTHI €ro nepepadoTKu
Tema 4.2. Coaeprxanue yueOHOIro MaTepuaJa
®dusuko- JlabopaTopHble 3aHATHS
XUMHYECKUE JlaGopaTtopHas padota Ned «CBOWCTBa yriIeBOAOPOIOBY.
CBOWCTBA TpuBnanbHas U MEXKIYHAPOIHAS HOMEHKIIATYPa, XUMUYECKHUE CBOUCTBA, CIIOCOOBI IOy ICHHS 2 OK 01
YII€BOIOPOAOB yriaeBofopoAoB. [lonydenue sTuiieHa U U3ydeHue ero cBoiicTs. MoaenupoBaHue MOJIEKYI U OK 04
XUMHUUYECKUX IPEBPAIIECHU YIIIEeBOJOPOIOB (Ha IPUMEPE 3TaHa, ITUIIEHA, alleTUJIeHa U Jp.) U
raJIOreHOIPOM3BOIHBIX
Paszgea S. Kucaoponocoaepxamme opranudeckue coeIuHeHus1 10
Tema 5.1. Coaep:xaHnue y4eOHOro MaTepHuaJia
Cnuptsl. Oenon [IpenenbHble OAHOATOMHBIE CHUPTHI (METAHOJ W 3TAHOJ): CTpOeHUE, (U3MYECKHEe U XUMHUYECKUE
CBOWCTBA (peakUMHM C AaKTMBHBIMM MeETaJUIAMHU, TaJOr€HOBOAOPOAAMHU, TOpEHHE), NPUMEHEHHE.
Bomopoansie cBsi3u Mexay MoJeKyjgaMu CUPTOB. DU3HOIOTHYECKOE EHCTBHE METaHOJIa U 3TaHOJa OK 01
Ha OpraHu3M YeJIOBEKa. OK 07
MHoOroaToOMHBIE CHHUPTHl (ITHJICHIJIMKOIb W TJHIEPHH): CTPOEHUE, (U3NYECKHEe U XUMHUYECKHUE
CBOMCTBA (B3aMMOJEHCTBUE CO ILIEIOYHBIMU METaJNIaMH, Ka4€CTBEHHAs pEakldsg Ha MHOIOATOMHBIE 2
cnupthl). dusznonoruueckoe JAeMcTBME Ha OpraHu3M denoBeka. I[IpumeHeHue raulepuHa U
STWJICHIJINKOJIS.
®enon. CTpoeHre MOJIEKYIIbI, PU3NYECKUE U XUMUUECKHE CBOMCTBA eHosa. TOKCHYHOCTh (peHoa,
ero (usznonornyeckoe JeHCTBHE Ha OpraHu3M venoBeka. [lpumeHeHue genona
Tema 5.2. Conep:xaHue yueOHOro MaTepuaJia
Anbaerunpl. Anbrerujisl U KeToHbl ((popManbaeru, aeTaablIeru, aleToH): CTpoeHue, Gru3nyeckrue 1 XUMHUECKUe
Kap6onoBeie CBOMCTBAa (peakUuu OKHUCJIEHHS U BOCCTAaHOBJICHMS, KAuye€CTBEHHbIE pEaKlMU), TMOJIy4eHHE U OK 01
KHCJIOTBI. IIPUMEHEHHE. OK 02
Cnoxnsle 2¢pupbl | OMHOOCHOBHBIC TIPe/ICbHbIC KapOOHOBBIE KUCIOTHI (MypaBbHHAs U YKCYCHas KHCJIOTHI): CTPOCHHE, OK 04
¢u3nyeckre U XUMUYECKUe CBOMCTBa (00IIMe CBONCTBA KUCIOT, peakius dTepuUKaIim), TOTydeHHe 2

u npuMeHenue. CTeapuHOBas U OJICMHOBAsI KUCIIOThI KaK MPEICTAaBUTENN BbICIIUX KapOOHOBBIX KHCIIOT.
MpbL1a Kak COJTM BBICIINX KapOOHOBBIX KUCIIOT, X MOIOIIEe AeHCTBUE.

CrnosxHble 3(upbl Kak MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. [ MApon3 cioxkHbIX 3pupoB. JKupsl.
I'maponus xkupos. [Ipumenenune xupoB. buosornueckas poss ;KUPOB

Tema 5.3.

ConeprxaHue y4eGHOro MaTepuaJia




VYrneBoas VYraeBoasl: cocTaB, Kiaccu(uUKanus yrieBogoB (MOHO-, AM- W Tojucaxapuzabl). [mokoza —
MIPOCTEHIINI MOHOCAXapUA: OCOOCHHOCTH CTPOCHHUS MOJIEKYIIbI, (DU3MUYEeCKHe U XUMUYECKHE CBOMCTBA
IIIOKO3bI (B3aumojeicTBue ¢ ruapokcunom meau (II), oxkucieHne amMMUayHBIM PacTBOPOM OKCHA OK 01
cepedpa (I), BoccTaHoBIIEHHE, OPOKEHUE TITFOKO3bI), HAXOXKICHUE B MIPHUPOE, MPUMEHEHHUE TIIFOKO3HI, OK 02
OmoJIoruYecKas poJib B )KU3HEACATEILHOCTH Oprann3Ma yenoBeka. @orocuares. Opykrosa Kak u3oMep OK 04
TJIIOKO3BI.
Caxapo3a — TpeACTaBUTENb JUCAXapUIOB, THIPOIM3 Caxaposbl, HAXOXKACHHWE B TPUPOAE H
npuMmenenue. [lonmucaxapuapl: Kpaxman U eJUTI0I03a KaK IpUpoIHbIe nonuMepbl. CTpoeHre Kpaxmana
U LEJUTIONO03bI, (PU3MUecCKue U XMMUYECKHUE CBOMCTBA Kpaxmana (THIpOJIN3, KAaUeCTBEHHAs! PEaKIHs C
HOJ0OM)
Tema 5.4. IIpakTHYeckue 3aHATHSA
Pusnko- [IpakTuueckas pabora Ne 6 «HomeHKI1aTypa KUCIOPOIOCOAEPKAIIUX OPTAHUYECKUX COSAMHEHUI.
XUMIICCKUC TpuBnanpHas 1 MeXIyHApOIHAS HOMEHKIIATYPa, XUMHUYECKHUE CBOWCTBA, CITOCOOBI MTOTy4YEHHS CIIUPTOB
CBOHCTBA U (eHosoB, KapOOHOBBIX KUCIOT M 3(PUPOB, ajblIeruoB U KeToHOB. COCTaBICHUE CXEM peakiuil (B OK 01
KUCJIOPOOCOACPXK | tom yucie MO MPeIOKEHHBIM [IETIOYKaM MPEBPAIICHNH), XapaKTePU3YIOMIMX XUMUYECKHE CBOUCTBA OK 02
amux KHCJIOPOAOCOACPIKALINX OPTaHUIECKUX COETUHEHN OK 04
OpPTraHUYeCKUX
J—— JlaGopaTopHble 3aHATHUS
JIaGopatopHast pabGota Ne5 «Xumuueckue U (U3NYECKHE CBOICTBA KHCIOPOJOCOJEpKAIIUX
OpPTaHUYECKUX COCITUHECHUSY.
ITpoBenenue, HaOMIOEHNE M ONMCAHUE IEMOHCTPAI[MOHHBIX OMBITOB: FTOPEHNE CIMPTOB, KAUECTBEHHBIE
peakuuu OJHOATOMHBIX CHHUPTOB (OKUCIEHHE 3TaHosa okcuaoMm meau (l1)), MHOroaroMHBIX crUpTOB
(B3auMmopelictBue raunepuHa c ruapokcuaoM wmenu (l1)), ampmerunoB (okucIeHHE aMMHAYHBIM
pactBopoMm okcuaa cepedpa(l) m ruapoxcunom menu (ll), B3ammonelicTBue kpaxmana C HOAOM),
M3yYeHHe CBOMCTB pacTBOpa YKCYCHOM KHUCIOTHI
Pa3nen 6. AzoTcoaep:kaime opranudeckue coelMHeHUst
Tema 6.1. Coaeprxanue yueOHOro MaTepuaa
AMHHBL. AMMHBI: METHJIAMHH — TPOCTEHIIMN NPEICTaBUTENb AaMHHOB: COCTaB, XHUMHYECKOE CTPOECHHUE,
AMHHOKHCIIOTBL. ¢du3nyecKkre 1 XUMHUYECKHE CBOMCTBA, HAX0X/IEHUE B IPUPOJIE. OK 01
benxu AMUHOKHUCIIOTHI Kak aMQOTepHble OpraHndeckue coeuHeHus. Ousnueckne U XMMUYECKHUE CBOMCTBA 8§ 83

aMHMHOKUCIIOT (Ha puMepe TulrHa). buonornyeckoe 3HaueHre aMUHOKUCIIOT. [lenTupl.
benku xak mnpupoanele mnonumepsl. llepBuyHas, BTOpUYHAs M TpPEeTUYHas CTPYKTypa OEIKOB.
XUMHUYECKHEe CBOMCTBA OENKOB: THAPOIIU3, IeHATYpaIsl, KAUeCTBEHHbIE PEaKLUU Ha OETIKU

JlabopaTopHble 3aHATHSA




JIaboparopHast pabota Ne6 «CBoiicTBa a30TOCOAEPKAIIMX OPTAHUYECKUX COSTUHECHUI.

duznyecknue 1 XUMHUYECKHE CBOICTBA aMUHOB (peaklMK C KUCIOTaMU M TOPEHUSI) 1 aMUHOKHUCIIOT (Ha
npuMepe rmnuHa). HabmoaeHne u onrcanue JeMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIlHs OCITKOB MPU
HarpeBaHuu, [IBETHbIC PEaKIUU OCJIKOB

Pa3znea 7. BbicokoMoOJIEKYJISIPHBbIE COEINHEHU S

Tema 7.1.
ITnactmaccsl.

Coaep:xHue y4eOHOro MaTepuaja

OCHOBHBIE MOHATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp, IOJIUMEpP, CTPYKTYpHOE
3B€HO, CTENEHb IIOJUMEPU3ALMH, CpeAHss MOJEKyJsapHas Macca. OCHOBHBIE METOIbl CHHTE3a

Kayuyku. Bonokna | BEICOKOMOJEKYIISIPHBIX COSTHHEHUI — MTOIMMEpU3aLisl U HOJUKOHICHC AU, OK 01
O3HakomiieHHe C oOpa3lamMu HPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJIACTMAacC, Kay4yyKOB: OK 02
macTMacchl  (MOJIMATUIIEH, MOJUIPONWIECH, MOJIMBUHWIXJIOPU, IOJUCTUPON); HATypajJbHBIM U OK 04
CHUHTETHYECKUE Kayyyku (OyTaJMeHOBBIH, XJIOPONPEHOBbIM U M30IPEHOBLIN); BOJIOKHA (HAaTypaJibHbIE [K1.1
(XJI0TIOK, IIepCTh, IIENK), HICKYCCTBEHHbIE (alleTaTHOE BOJIOKHO, BUCKO3a), CHHTETHYECKHE (KalpoH U
JIAaBCaH)

IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COJlep:KaHMe (coep:KaHue MPUKJIAJTHOI0 MOLYJIsl)

Pa3pnen 8. Xumus B ObITY M IPOM3BOJACTBEHHOM 1eATEJIbHOCTH YeJIOBEKA

Tema 8.1. Coaep:xanue y4eOHOro MaTepHuaJia

XUMHYECKHE [IpaBuna 3KOJIOTHYECKH 11€71eCO00Pa3HOT0 TOBEJACHUSI B OBITY W TPYAOBOW ACATEIHHOCTH B IENSX

TEXHOJIOTHH COXPAHEHHUs CBOETO 3/10pPOBbsl U OKPYXaroIIeW MPUPOJHOM Cpenbl, ONIACHOCTh BO3JIEHCTBUS HA KUBBIE

B [TIOBCE/IHEBHOMN OpraHM3Mbl OpPraHUYECKHX BEIIECTB OTAEIBHBIX KJIAcCOB (YIJI€BOJIOPOAbI, CIHUPTHL, (HEHOJIBI,

" XJIODOPraHUYECKUE TPOU3BOJHBIE, aNbJAETUABI M Jp.), IOKa3aTedb MpeaesIbHO JOMyCTUMON OK 01

npo(ECCUOHATIBHO | KOHIIEHTPAIIMU U €r0 UCTIOIb30BaHuE. OK 02

1 JIEeATENbHOCTH Ponp xumuu B oOecrieueHHM 3KOJIOIMYECKOM, SHEPreTHUecKO M MUILeBOH 0e30macHOCTH, pa3BUTHU OK 04

YeJ0BeKa MEIMIMHBI, CO3JaHUM HOBBIX MaTepuajoB (B 3aBUCUMOCTH OT BHJA MNpPOoPecCHOHAIbHON OK 07
JesTeIbHOCTH), HOBBIX MCTOYHHMKOB SHEpPruu (aJbTepHATHBHblE MCTOYHHMKHU >Hepruu). [lonarue o K 1.1

Hay4YHBIX METOJIaX MO3HAHUS BELIECTB W XUMHUecKux peakuuil. [IpeacraBnenus o0 oOUMX HAYYHBIX
NPUHIUIAX TPOMBIIJICHHOTO TIOMY4EeHUS BaKHEHIIMX BEIIECTB (HAa MpHUMEpax MPOU3BOJICTBA
aMMHaKa, CEpHOW KHCIIOTBI, METaHOJa). XHMMHUsS M 370pPOBbE YEJIOBEKa: IpaBmiia Oe3011aCHOTO
MCTOJIb30BAHUS JIEKAPCTBEHHBIX MTPENApaToB, OBITOBOI XMMHU B TIOBCEAHEBHOM KU3HU

IMpakTuyeckue 3aHATHSA

[Ipaktuyeckas pabora Ne7 «IIpuMeHeHHE XUMHUYECKUX BEIIECTB M TEXHOJOTHH ¢ ydeToMm Oymyrien
npodeccnoHanbHOM e TEIbHOCTH.

Pemenue keiic-3a1a4 1o TeMaM: IUIIEBBIE NPOAYKTHI, OCHOBBI PAallMOHAIBLHOIO MUTAHUS, BaXKHEUIIINE
CTPOUTENIbHBIE M KOHCTPYKIIMOHHBIE MaTepHalibl, CEIIbCKOXO3AHCTBEHHOE IPOU3BOJCTBO, KPACKH,
CTEKJIO, KepaMHKa, MaTepHaIbl JUIs SJIEKTPOHUKH, HAHOMATepUAJIbl, TCKCTHJIbHBIE BOJIOKHA, HCTOYHUKHU




SHEpPIUu, OpPraHNYeCKUe U MHUHEPAJIbHBIC yI0OPEHUs, JEKAapCTBEHHbIE U KOCMETHUECKUE MpPEerapaThl,
OBITOBast XUMHUSI, MaTepUaJIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

3ammra: [IpencraBneHue pe3ynbTaToB peUIeHHs Keiic-3a7ad B (opMe MUHH-IOKIAAa (JIOMyCKaeTcs
UCIOJIb30BaHUE rPaUUECKUX U IPE3EHTALMIOHHBIX MAaTEPUAJIOB)

NupuBuayanbubl | Conep:kaHue y4eOHOro MaTepuaa 2

i mpoexkT 3amuTa THAUBHIYAILHOTO MPOCKTA

KoncyabTanmumu -

IIpomexyTouHAs ATTECTANMSA MOT JUCIUIIHHE

npyrasi hopma KoHTpoJIs (1 cemectp) 4

TQepeHIMPOBAHHBIN 3a4eT (2 ceMecTp)

Bcero: 82




3. YCJIOBHUA PEAJIN3AIIMA ITPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
YYEBHOU JUCIHUATIJIANHBI

3.1. s peaju3anum nporpamMmbl 001Ie00pa3oBaTeJbHON y4eOHOH JMCHMILIMHBI
NpeayCMOTPEHbI cJieAyIolue creluaabHble MOMeIleHus :
Kabuner xumuu, OCHaIIeHHBI 000PYIOBaHUEM U TEXHHUECKUMH CPEJICTBAMU O0yUYCHHUS:
PabGoune wmectra mnpemnonaBaTenss W OOydaloIIMXCS: JOCKa MejoBas - | INT., CTOX
ydyeHudeckuil — 16 mr., ctyn ydeHuueckuid — 32 wmT., ctod — 1 mT., cryn — 1 mr., xamo3u
BEpTUKAIBbHBIC - 3 MT., ceid - 1 mr. KoMmiekT yaeOHO-METOAMYECKOM TIOKYMEHTAIIUH, TIJIaKaThl
Texuuueckue cpeactBa oOydeHUs: MYJIbTHMEIMIHOE 000pynoBaHue (HOYTOYK, IKpaH Ha
HITaTHUBE, IPOEKTOP)

3.2 UnpopmanmoHHOe o0ecniedyeHne peain3aluu NpPorpaMmbl

1 | T'abpuensn, O.C. Xumus 10k [Tekcr]: yueOHuk: 6a30Bsiii ypoers / O.C.I"abpuensH,
WN.I".OctpoymoB, C.A.Cnankos.- 5-€ u3f., crep.- M.: [Ipocsemenue, 2023.-128c.
2 | I'abpuensn, O.C. Xumus 11xna [Teker]: yueOnuk: 6a3oBbiif ypoBens / O.C.I'abpuensH,
N.I".Octpoymos, C.A.Cnankos.- 6-e 3., crep.- M.: [Ipocemenue, 2024.-127c.




4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIIEOBPA30OBATEJIBHON YYEFHOU JUCHUILJIAHBI

KouTponb u oleHka pe3ylbTaTOB OCBOCHHS 00I1e00pa30BaTEIbHON  IUCIUIUIMHBI
pacKpbIBalOTCA Yepe3 JUCUUIUIMHAPHBIE Pe3yJabTaThl, HalpaBleHHbIe HA (OPMUPOBAHUE OOLIUX U

npodeccuoHaTbHBIX KOMIIETEHLINI

Y TeMaM CO/Iep’KaHusl y4eOHOT0 MaTepHara.

o pazzenam

Oob6masi/mpogeccuoHanbHASA

THun oeHoOYHBIX

Pa3zpgen/Tema .
KOMIIeTEeHIUS MepPOonpUsTHI
OK 01. Beibupats criocoObI pemeHus Tema 1.1-1.7
3a/1a4 MpoeCCHOHATBHOMN IeATeIFHOCTH Tema 2.1,2.2
MPUMEHUTEIBHO K Pa3INuHbIM KOHTeKcTaM | Tema 3.1 TectupoBanue
Tema 4.1 VYcrHblii onpoc
Tema 5.1-5.4 Pemenue pacuéTHpIX 3a1a4
Tema 6.1 HaOmronenue 3a xoaoM
Tema 7.1 BBIITOJIHEHUS TIPAKTUKO-
Tema 8.1 OPUEHTUPOBAHHBIX 3a/IaHUI
OK 02. Mcnosib30BaTh COBPEMEHHBIE Tema 1.2, 1.4, [IpencraBnenue
CpEACTBA MOKUCKA, aHAJIN3A U 1.6,1.7 pe3yiabTaTOB
WHTEpIpeTanuy HHPOPMALIUH, U Tema 2.1,2.2 MPAKTUYECKUX U
nH(pOpMAIIMOHHBIE TEXHOJIOTHH JIJIsI Tema 4.1, 4.2 J1a00paTOPHBIX padOT
BBITMIOJTHEHUS 33/1a4 PO eCCHOHATBHON Tema 5.2-5.4 [IpoBeaeHne XMMUYECKOTO
NEeATEILHOCTH Tema 6.1 IKCIIEPUMEHTA
Tema 7.1 Brinosinenue
Tewma 8.1 KOHTPOJIbHBIX
OK 04. Tema 1.7 pabot o
O} dexTuBHO B3aUMOICHCTBOBATH U Tema 2.1,2.2 pasziejiam JuCHUILIAHBI
pa6OTaTI> B KOJUIEKTHBE U KOMaHJIE Tema 41, 4.2 O1nieHKa caMOCTOSITEILHO
Tema 5.2-5.4 BBITIOJIHCHHBIX 3aJJaHUHN
Tewma 6.1 3amura penieHus Keic-
Tema 7.1 3aja4 (c yuetoM Oyayuieit
Tema 8.1 npodeccnoHanbHOMI
OK 07. ConeiicTBOBaTh COXPAHEHUIO Tema 1.7 NeSITEIbHOCTH )
OKpYKarolleu Cpeibl, Tewma 5.1 Brimoninenue 3aganui
pecypcocOepekeHnto, NpUMeHTh 3HaHust | Tema 8.1 IIPOMEKYTOUYHON
00 MU3MEHEHUH KJIMMATa, IPUHITUTIBI aTTecTaluu
OepeKIMBOr0 MPOU3BOJICTBA, FIPPEKTUBHO
JICCTBOBATH B YPE3BBIYAMHBIX CUTYALHSIX
1K 1.1. BeinosnHsATs paboThl 1O Temal.2 HabnroneHue 3a xo/1oM
TEXHUYECKOMY OOCITY)KUBAHHUIO Tema 1.6 BBITIOJTHEHUS TPAKTHKO-
000pyI0BaHUs pacHpeaeTUTEIbHBIX Tema 1.7 OpPUEHTUPOBAHHBIX 3a/IaHUI
YCTPOMCTB 3JEKTPUYECKHUX NoAcTaHiMi 1 | Tema 2.1 [IpeacraBnenue
ceTell HanpspkeHueM 10 110 kunoBonbT Tema 4.1 pe3ynabTaToOB
BKJIIOUUTEIIBHO. Tema 7.1 IIPAKTUYECKUX U
Tema 8.1 n1abopaTopHbBIX paboT

[IpoBeaeHnEe XMMUYECKOTO
JKCIIEPUMEHTA




MUHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHMUSI
POCCUNCKOU ®EJEPALINU

OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/JUKETHOE
OBPA3OBATEJIBHOE YUYPEXJIEHHUE BBICIIEI'O OBPA3OBAHUA
«CEBEPO-KABKA3CKASA T'OCYJAPCTBEHHASA AKAJAEMMS»

CPEJHEITPO®ECCUOHAJBHBIN KOJLIEK

®OHJ OHEHOYHBIX CPEJICTB
JUTS TIPOBEICHUS TEKYIIETO KOHTPOJIS U MPOMEXKYTOUHOM aTTECTAllNU
00pa3oBaTeabHOI MPOrpaMMBbl

1o 001eo0pa3oBaTeIbHON yUeOHO JUCIUIIINHE
Xumus

s cnenuanabHocT 13.02.07 JaekTpocHadxkeHne

dbopma mpoBeCHUS OTICHOYHOM TPOIIEAYPHI
ouchgepenyuposannulit 3auem

r. Yepkecck, 2025rox



|. OBIIME ITOJIOKEHUSA

®onnx onenounslx cpeacts (POC) mpemHasHayeH Il KOHTPOJIS W OIEHKH 00pa3oBaTeIbHBIX
JNOCTIDKEHUH  00y4yaromuxcsi, OCBOHMBIIMX MpOrpaMMmy  00ImIeoOpazoBarenbHOW  yueOHOMH
JUCIUIUTUHBI «XUMUS».

OOC BKIIIOYAET KOHTPOJIbHBIE MAaTEPHAIIBI JJI MPOBEACHUS TEKYIIETO KOHTPOJISL U TPOMEKYTOUHOM
arrectanuu B popme nuddepeHIIMpPOBaHHOTO 3a4eTa.

®OC pazpabotan B cooTrBeTcTBUH ¢ DenepalbHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
cpenHero oOmiero obpasoBaHusi W pabouell mporpamMMoill 00mIe00pa3oBaTeIbHON y4eOHON AMCIMILUIMHBL

«XUMUI.

IL. PE3YJIbTATBI OCBOEHUSA JUCHUILIAHBIL, MOAJEXAIIEN ITIPOBEPKH

Koa n Ilnanupyemble pe3yjbTaThl 0CBOECHHS THCIUTIINHBI IMoka3aTenaun
HAHMEHOBaHHUe OLIEHKH
¢popmupyembIx O0mme JlucuumHapHbIe
KOMIIeTeH I

OK 01. JInuyHOCTHBIE Pe3yJIbTATHI TOJKHBI | JUCHUILUINHAPHBIE TectupoBanue
Bri6upath 0TpaKaTh B YaCTH: pe3yabTaThl 10/KHbI | [IpakTuueckue
CTII0COOBI TPYAOBOr0 BOCIUTAHUS: 0TPaXKATh: 3aJlaHus
peleHus 3a1a4 — TOTOBHOCTh K Tpyay, oco3Hanue | IIPO 01. | YcTHBIEC OTBETHI
npodeccnoHaTbH [ICHHOCTH MacTepcTBa, c(hopMUPOBAHHOCTH Bormpocs! k /13
OM IeATEeTbHOCTH TpynoI06HUe; NpeACTaBICHH: 0
OPUMCHUTEINBHO | _ L ooon oo K aKTHBHO} | XMMUUECKOH
K pa3JIMYHbIM . COCTaBJIAIONIEH

NEATETbHOCTH TEXHOJIOTHYECKOU 1 .
KOHTEKCTaM . €CTECTBCHHOHAYYHOM

COIMATBHOM HaIpPaBJICHHOCTH,

KapTUHBl MHpPA, POJIH
CIIOCOOHOCTh WHULIMUPOBATH,

IUIAaHUPOBATb M CaMOCTOATCIBHO

XUMHH B TIO3HAHHUH
SBIIGHUW TPUPOJBI, B

BBIIOJIHATD TAKYI0 ICATENBHOCTD; | dhopMUpOBaHUM
— HWHTEpeC K pasIuyHbM chepaM | MpIIIcHUS u
npoeCCHOHATLHON KYJIBTYpBhl JTUYHOCTH,
NESATSIIEHOCTH. ee (GyHKIIMOHATBHOU
MeranpeamerHbie pesyiabTarel | 'PAMOTHOCTH,
JIOJZKHBI OTPAKATh: HEOOXOIUMOM 115t
Osuanenue YHHBEpPCAJIbHbIMH | PCIICHUA
yueOHBIMU MO3HABATEJAbLHBIMHU | IPAKTUYECKUX  3a]aq
JAeHCTBUSAIMU: " DKOJIOTUYCCKU
a) 0a30BbIe JJOrHYECKHE IeHCTBHS ! 000CHOBaHHOTO
— caMocCToATeNbHO (QopmynupoBaTh | OTHOIICHHA K CBOEMY
M aKTyalM3upoBath mpobiemy, | SAOPOBBIO 1
paccMaTpuBath ee Bcectoponne; | NPHPOAHOM CPEAC,
. | IIP6 02. BnageHue
— yCTaHaBJIMBAaTh  CYIIECTBEHHBIN .
CUCTEMOM
NPU3HAK WM  OCHOBAHMA JUL | v veciny  spamui,
CpaBHEHMs, KJIacCUPUKALUU U KOTOpas  BKJTIOUAET:
0boOmIeHHs; OCHOBOIOJIATAIOIIHE
— OompeacidATh LOEIHU OCATCIbHOCTHU, | TOHATUS
3aJaBaTh MapaMeTpbl U KPUTEPUH | (XUMUYECKHI
UX JJOCTH)KEHUS; AIIEMEHT, aToM,
— BBIBIITH  3aKOHOMEpPHOCTH | SJICKTPOHHAA

MIPOTUBOPEYUS B
paccMaTpuBaEMBbIX SIBJICHUSX;

—  BHOCHTbH KOPPCKTUBLL B

00o/0UKa aroma, S-,
p- d-anexTpoHHbBIE
opOuTanu aTOMOB,




0) 0a3oBbIE

JEeATEIbHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YyJBTATOB LIEISAM,
OLICHUBAaTh PUCKHU IOCIEACTBUMI
JESATEIIBHOCTH.

HCCIIe0BaTeIbCKHIe

JAeHCcTBUA:

BJIAAETh HaBBIKAMH  y4eOHO-
HCCIIEIOBATEILCKOM M TPOEKTHOM
JICITEIILHOCTH, HaBBIKaMU
paspereHus mpooieM;
BBISIBJISTD MIPUIUHHO-
CIEICTBEHHEIE CBSI3U n
aKTyaJIM3UpPOBATh 3a/1a4y,
BBIJIBUTATh THUIIOTE3Y €€ PEIICHHUS,
HaXOIUTh apryMEHTBI IS
JI0Ka3aTeJIbCTBA CBOMX
YTBEPKACHUIA, 3aJaBaTh
napaMeTpsl U KPUTSPUU PEIICHHS,
aHAJIM3UPOBATh TMOJYYCHHBIE B
Xoze penieHus 3a71a4u
pE3yNbTaThl, KPUTHYECKH
OIICHUBAaTh HMX JIOCTOBEPHOCTb,
MPOTHO3UPOBATh H3MCHEHUE B
HOBBIX YCJIOBHUSX;

yMETh TEpPEHOCUTh 3HAHUS B
MO3HABATENIbHYIO U MPAKTHYECKYIO
00J1aCTH JKU3HEIEATECILHOCTH

WOH, MoOJIEeKya,
BaJICHTHOCTD,
AIIEKTPOOTPHULIATEIHHO
CTb, CTETIEeHb
OKHCJICHUS,
XUMHYECKast
MOJIb,
Mmacca,
00BeM,
CKeJIET,
(G yHKIMOHATIbHAS
rpymmna, panuka,
U30MEpHUsi, HU30MEpHI,
TOMOJIOTUYECKUHN PpsiJ,
TOMOJIOTH,
YIII€BOAOPOIEI,
KHCIIOPOJI- u
a30TcoJIepIKaIIne
COeTMHEHUS,
OMOJIOrMYECKU
aKTUBHBIC  BEIIECTBA
(yrimeBopl, KUPBI,
Oenkm), MOHOMED,
MOJIMED,
CTPYKTYpHOE  3BEHO,
BBICOKOMOJICKYIISIPHBI
e COeTMHEHUS,
KpUCTaJTNIECKast
pelieTka, THUIIBI
XUMUYECKHUX PpEaKIHM
(OKHCITUTENBHO-
BOCCTaHOBHUTEIIHBIE,
9K30-U
DHJIOTEPMHUYECKHE,
peaxiuu HMOHHOTO
oOMeHa), pacTBop,
AIIEKTPOJIHUTHI,
HEDJIEKTPOJIUTHI,
AIIEKTPOITUTHIECKAS
Jccolanus,
OKHCITUTEITb,
BOCCTAHOBHUTEIIb,
CKOPOCTh XMMUYECKOMN
peaKkIuu, XMMUYEeCKoe
paBHOBECHE), TEOPUU

CBSI3b,
MOJIsIpHast
MOJISIPHBIN
YIJIEPOIHBIN

U 3aKOHBI (Teopus
XUMHUYCCKOT O
CTPOEHHUS
OpPraHu4eCcKuX
BEILIECTB AM.
byrnepoBa,  Teopus

BHGKTPOHHTHHGCKOﬁ




JIUCCOLMAINH,
MEPUONYECKUI 3aKOH
J.. Menpeneena,

3aKOH COXPaHCHUS
Macchl),
3aKOHOMEPHOCTH,

CUMBOJINYECKUIN SA3BIK
XUMHUH,
(haKTOJIOTUUYECKHE
CBEICHMS 0
CBOIiCTBaxX, COCTaBe,
MOJIyYEHUU "
6e3omacHomM
UCII0JIb30BaHUU
BAKHEUILINX
HEOPraHWYEeCKUX U
OpraHUYeCKHUX
BEIIECTB B OBITY H
MPaKTUYECKOU
JIeSITEIIbHOCTH
YeN0oBEKa;

I1Po6 03.
c(hOpMUPOBAHHOCTh
YMCHHM BEISIBIISITH
XapakTepHbIe
MIPU3HAKU "
B3aMMOCBS3b
WU3Y4YEHHBIX IOHATH,
MPUMEHSITh
COOTBETCTBYIOILINE
MOHSTUS npu
OTNUCAHUU CTPOCHUS U
CBONCTB
HEOPraHWYEeCKUX U
OpraHUYECKUX
BELIECTB u ux
IIPEBPAILCHMI;
BBISIBIISTH
B3alMOCBSI3b
XUMUYECKUX 3HAHUU C
MOHITHSIMH "
MPEACTABICHUSIMU
Apyrux
€CTECTBEHHOHAYUHBIX
MIPEAMETOB;

I1Po 04.
c(hopMUPOBAHHOCTH
YMEHUI UCTIOIb30BAThH
HaWMEHOBAHUS
XUMHYECKHUX
COeIUHEHNN
MEXIYHAPOAHOTO




COI03a TEOPETUYECKOU
Y TPUKIIAJHOW XUMHUH
u TPUBUAIIbHBIE
Ha3BAHUS BAXKHEUIINX
BELIECTB (aTHIIEH,
aleTUJICH, TJIMIIEPHUH,
deHon,
dbopManbaeru,
YKCYCHasi  KHCJIIOTa,
[JIMLWH, YrapHbId ras,

YIJICKUCIIBIN ras,
aMMHUaK, ramieHas
U3BECTb, HerameHas
U3BECTb, MUThEBAst

coma W JPYyrux),
COCTaBJIAITh (POPMYJIBI
HEOPraHUYECKUX u
OpraHUYECKUX
BEIIECTB, YpPaBHEHHUS
XUMHUUYECKUX PEAKLINM,
OOBSACHATH MX CMBICI,
MOATBEPKIATH
XapakTepHbIe
XMMHYECKHUE CBOMCTBA
BEIIECTB
COOTBETCTBYIOIIUMHU
OKCIIEPUMEHTaMU U
3alUCSAMU  YPaBHEHUU
XUMHUYECKUX PEaKIIHii;
I1P6 05.
c(hOpMUPOBAHHOCTh
YMEHUNI
yCTaHaBIIMBATh
MIPUHAJIC)KHOCTh
M3YYEHHBIX
HEOPraHUYECKUX u
OpraHUYECKUX
BEILIECTB K
OTIpeIeTICHHBIM
KJlaccaM U TpyIIaM
COCIUHCHUH,
XapaKkTepu30BaTh UX
COCTaB M BaKHEWIIIHE
CBOMCTBA; ONpPEAEIAThH
BH/IBI XUMHUYECKHX
CBs3ell (KOBaJieHTHas,
HOHHAs,
MeTajuIMuecKas,
BOJIOPO/HAS),  THIIBI
KPUCTAJUTMYECKUX
pEIIeToK BEIIECTB;
KJIaCCU(PUITUPOBATH




XUMHUYCCKUC pCAKIIUU;

I1Po 07.
c(OpMHUPOBAHHOCTH
YMEHUH  NPOBOJUTH
pacuersl 10
XUMHYECKUM
dbopmynam u
YPaBHEHUSAM

XHUMHUYCCKUX peaKHI/Iﬁ
C HUCIIOJIB30BAHHNECM
(l)I/ISI/I‘ICCKI/IX BCJIMYHH,

XapaKTepU3yIOIUX
BEILECTBA c
KOJIMYECTBEHHOMN
CTOpPOHBI: Macchl,
o0bema (HOpMaJibHbIE
yCIIOBUS) ras3os,
KOJIM4eCTBa
BEILIECTBA;
HCIIOJIb30BAaTh
CHUCTEMHBIE
XUMHUYECKUE 3HAHMS
JUTSL MPUHATUSA
peleHnin B
KOHKPETHBIX
YKU3HEHHBIX
CUTyaIUsX,
CBSA3aHHBIX c
BEUIECTBAMM M HX
IPUMEHEHUEM.
OK 02. JInyHOCTHBIE pe3yjbTaThl AOJIKHBI | JucuMnIMHaApHbIE
Hcnons3oBate 0TPAXKaTh B YACTH: (mpeaMeTHbIE)
COBPEMECHHBIE HeHHOCTH HAYYHOI'0 NO3HAHHUSA: pe3yJIbTaThl "
CpeICTBa IOUCKA, | — CHOPMHPOBAHHOCTH MOJIKHBI 0TPaXaTh:
aHajm3a u MHPOBO33pEHUS, NP6 06. BmageHue
MHTEpIIpETAlNU COOTBETCTBYIOLIETO OCHOBHBIMU
uHdOpMAIIH 1 COBPEMEHHOMY ypOBHIO pazButus | METOAAMU  HAYHHOTO
MH(OPMaLOHHBI MO3HAHUS BEILIECTB U

€ TeXHOJIOTUH
JUUIS BBITTOTHECHUS
3a7a4

po¢eCCHOHAIIbH
OU MesITEIbHOCTH

MeranpeamerHble

HayKH 1 00II€CTBEHHOM MPaKTUKH,
OCHOBAHHOI'O Ha JUAJIOre KyJibTyp,
CIOCOOCTBYIOLIETO OCO3HAHUIO
CBOEr0 MECTa B MOJUKYJIbTYPHOM
MHpE;

COBEpUICHCTBOBAHHE SI3BIKOBOM U
YUTATEJIbCKOM  KYJBbTYpbl  Kak
CpPEACTBAa B3aMMOACHCTBUS MEKIY
JIFOABMU U TIO3HAHUS MUPA.
pe3yJbTaThbl

AO0JI’KHBI OTPAKaATh:

OBJagenue
Y4eOHbIMU

YHUBepPCAJIbHBIMH
NMO3HABATEJbHBIMU

JAeHCTBUSIMU:

XMUMUYECKUX SIBIECHUI
(mabmroieHue,
U3MepeHue,
AKCIIEPUMEHT,
MOJICIIUPOBAHUE);
I1P6 07.
c(hOpMUPOBAHHOCTh
YMEHUH  MPOBOJIUTH
pacyeTbl o
XUMHYECKIM
bopmynam u
YpaBHEHHSIM
XUMUYECKUX pPeaKIuii
C  HCIOJb30BAHUEM




B) padora ¢ ungopmanmeii:

— BJaJACTb HAaBBIKAMH MOJYYCHUA
uHbOpMAlMM W3  HMCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIHLHO
OCYUIIECTBJISATh  TMOUCK, aHAIM3,
CUCTEMATH3ALINIO0 "
HHTEPIIPETALAIO uHpOpMALUU
pa3IMYHbIX  BUIOB U (opm
MIpe/ICTaBJICHHUS;

— CO3JaBaTb TCKCTbl B pPa3JIMYHbIX
dbopMarax ¢ y4eToM Ha3HAYCHUs

uHpOpMaIHU u EJICBOM
ayJIuTOPHH, BEIOMpast
ONITUMAITLHYIO bopmy
MIPEJICTABJICHUS U BU3YyaTH3aIiH;

— OIICHHMBATh JOCTOBEPHOCTb,
JETUTUMHOCTh MH(OpMAIUH, e
COOTBETCTBHE PaBOBBIM u
MOpPaJIbHO-3THYECKUM HOpMaM;

— BIIAJIETh HaBBIKAMU
pacro3HaBaHHsI u 3alHUTHI

nHpopmanuu, WHGOPMAITMOHHON
0€30MaCHOCTH JIMYHOCTH.

(U3UYECKUX BEJIMYMH,

XapaKTePU3yIOIIUX
BelIeCTBa c
KOJINYECTBEHHOU
CTOPOHBI: MAacchl,
o0bema (HOpMaibHbIE
YCIJIOBHS) rasos,
KOJIMYECTBA
BELIECTBA;
UCIIOJIb30BATh
CUCTEMHbIE
XUMHYECKHE 3HAHUS
JUTSE NPUHSITUS
pelIeHui B
KOHKPETHBIX
YKU3HEHHBIX
CUTYaIlUsX,
CBSI3aHHBIX c
BEUIECTBAMH U UX
MIPUMCHCHHUEM;

I1P6 08.
c(hopMUPOBAHHOCTH
YMEHHUH MJIaHUPOBATh
u BBITIOTHSATH
XUMUYECKUN
AKCIIEPUMEHT
(mpeBpamieHus
OpPraHNYECKHUX
BEIIIECTB npu
HarpeBaHuw,
MOJTy4YeHUE ITUJICHA U
U3YyYCHUE €ero
CBOICTB,
KauyeCTBCHHBIC
peaxiuu Ha

AIbACTUABI, Kpaxmall,

YKCYCHYIO  KHUCIOTY;
JneHaTypamnus OeiaKoB

npu HarpeBaHuy,
I[BETHbBIE peakuun
OEnKoB;  IPOBOAMTH
peakuuu HMOHHOTO
oOMeHa, OmpeaensaTh
cpeny BOJIHBIX
pacTBOpOB,
KayeCTBEHHbIE

peakuuu Ha cynbdat-,
KapOOHAT- U XJIOPH]I-
aHUOHBI, HA KaTHOH
aMMOHUS; pemars
AKCIIEPUMEHTAJIbHbIE
3aJa4d = [0 TEMaM




"Metamisr" u

"Hemeranbi") B
COOTBETCTBUU c
MpaBWIAMUA  TEXHHUKHU
6e30macHOCTH npu
oOpareHun c
BelIeCTBAMHU u
71a00paTOPHBIM
00opyIoBaHUEM;
MPEIICTaBIISITH
pe3yIbTaThl
XUMHYECKOTO
AKCIIEPUMEHTA B
dbopme 3armcu
ypaBHEHUU
COOTBETCTBYIOIINUX
peakiun "
¢dbopMynupoBath
BBIBOJIBI HAa OCHOBE

9TUX PE3YJILTATOB,

I1P6 09.
c(hopMUPOBAHHOCTH
YMEHHUS
aHAIM3UPOBATh
XUMHUYECKYIO
uH(pOopMaLHIO,
MOJIy4aeMyIo u3
pa3HbIX HUCTOYHUKOB
(cpenctB  MaccoBoi
uH(popManuu,  CeThb
WuTepHer u napyrue).
OK 04. - JIMYHOCTHBIE pe3yabrarsl | JlucuunjiuHapHblie
DddexTuBHO JAOJIKHBI OTPAXKATh B YaCTH: (mpeaMeTHBbIE)
B3alMO/ICIICTBOB | IPasKAaHCKOT0 BOCUTAHUS: pe3yJbTaThl U
aTh U paboTaTh B |— TOTOBHOCTH BECTH COBMECTHYIO | AOJIKHBI OTPAKATh:
KOJUICKTHBE 1 JEeATeNbHOCTD B unrepecax | IIP6 08.
KOMaHJe IpaXkJIaHCKOTO OOIIECTBa; chopMHPOBAHHOCTH
— yMeHHe B3amMojeiicTBoBaTh ¢ | YMCHHH ILTAHHPOBATH
u BBITIOJTHSATH
COIIMATBHBIMA  WHCTUTYTAMU B -
XUMUYECKHH
COOTBETCTBUU C UX (YHKIUIMHU H
HKCIIEPUMEHT
Ha3HAYEHHUEM. (MpeBparerHs
MeTtanpeameTHble PE3YABTATBI | oraryeckix
JAOJIKHBI OTPAKATh: BEIIECTB npu
OBianenue YHUBEPCATBHBIMA | yarpepapyy,
KOMMYHHKATHBHBIMH ISHCTBUAMM: | 1o vyenye yTHIeHa H
0) COBMeCTHas AeSITEJIbHOCTh! H3ydeHHe ero
— TIOHUMAaTh u UCHONB30BATh | ¢poiicTB
b
npeuMynieCTBa KOMaHﬂHOﬁ U | kayeCcTBEHHBIC
WHIUBUAYAIBHON paboOTHI; peaxkiuu Ha
— TpUHHAMATh LEIM  COBMECTHOH | albIErMIbI, Kpaxmal,
eATEIIbHOCTH, OPraHMU30BBIBATh 1 | YKCYCHYIO  KHCJIOTY,




OsBJianenue

KOOPAMHHMPOBATh ACHCTBUSA IO €€
JTOCTIKEHUIO: COCTaBJIATh IUIaH
JNEUCTBUM, PaCHpElEsATh POJU C
Y4€TOM MHEHUU Y4aCTHUKOB
00CyXaTh pe3yabTATHI
COBMECTHOH pabOTHI.

YHHBepPCAJbHBIMU

pPeryJsiTHBHBIMHU e CTBUAMM:
I) IPUHATHE ce0sl U APYTUX JIIOAeH:

MPUHUMATh MOTUBBI U apTyMEHTHI
Opyrux JIOAed 1[pu  aHalu3e

JieHaTypanusi OeIKOB

pu HarpeBaHuy,
[[BETHBIC peaxiuu
OenKoB,  MPOBOJIUTH
peaxiuu HMOHHOTO
oOMeHa, OmpeeNsTh
cpeny BOJIHBIX
pacTBOpOB,
KaueCTBCHHbIC

peaknuu Ha cyibdar-,
KapOOHaT- M XJIOpUA-

aHWOHBI, HA KAaTHOH
PE3yNIbTAaTOB IEATEIBHOCTH; AMMOHHS; pemmars
— IpU3HaBaTb CBOC IIpaBO U IIPaBO JKCIIEPUMEHTAJIbHBIE
APYTUX JII0/IeH Ha OIINOKHU; 3aJaud [0  TeMaMm
— pasBUBaTh CMIOCOOHOCTH MOHMMaTh | "MeTtamsr" "
MHUD C IO3ULHUH IPYroOro 4eI0BeKa. "Hemerannbr") B
COOTBETCTBUU c
MpaBWIaMHd  TEXHHUKHU
0e301macHOCTH pu
oOpareHnuu C
BEIIECTBAMH u
J1a00paTOPHBIM
000pyI0BaHUEM;
MPEJICTaBISTh
pe3ybTaThl
XUMHUYECKOTO
HKCIIEPUMEHTA B
dbopme 3anucu
ypaBHEHUU
COOTBETCTBYIOIIUX
peakuui u
dbopmynupoBaTh
BHIBOZIBI Ha OCHOBE
ATHX PE3yJIbTaTOB
OK 07. JInyHOCTHBIE pe3yJabTaThl AOKHBI | JlMCHUIUIMHAPHBIE
CopnelicTBOBaThH O0TPaKATH B YACTH: (mpeameTHbIe)
COXPAHEHHUIO IKOJIOTHYECKOT0 BOCTIMTAHUS: pe3yJbTaThl U
OKpy>Karorien —  ¢hOpPMHUPOBAHHOCTD JAOJIKHBI OTPAKATH:
Cpenpl, HKOJIOTHYECKON kynasTypsl, | [IPO 01.
pecypcocoeperxe OHUMAHHE BIHSHAS COIHaIbHO- | CPOPMHPOBAHHOCTD
HUIO, IPUMEHSATH JKOHOMHYECKHX TPOLECCOB  Ha npeJICTaBﬂefmﬁ: 0
3HaHUS 00 COCTOSIHIE MpPUPOHOH y | XUMHUECKOH
W3MECHCHHUN . COCTaBIISIOLIEH
COLMAJILHOW  Cpelbl, OCO3HAHME .
KIIUMaTa, €CTECTBEHHOHAYYHOU
TIPUHITHAITBI rio0ajLHOro xapaktepa KapTUHBI MHpPA, POJH
OepexITMBOT0O SKOIIOTHHYECKHX MpodieM; XUMHH B TIO3HAHHUH
MIPOU3BOJICTBA, — IUIAHMPOBAHUE M OCYIIECTBICHUC | gppeHuii pUpPOIBI, B
5 PeKTHBHO JCUCTBUI B OKPYXKAIOLICH CPele | ¢hopmupoBaHUH
JNIEUCTBOBATE B Ha OCHOBC 3HaHUsA LEeJIeH | MBIIUIEHUS )58
Ype3BBIYANHBIX yCTONYHUBOTO pa3BUTHUSA | KYIbTYPhl JIUYHOCTH,
CUTyalusiIXxX YeJI0BEYECTBA; cec (byHKHHOHaHLHOfI




— AKTHUBHOE HENpUATHE CHCTBHIA,

IPaMOTHOCTH,

MPUHOCSIINX BpEll OKPYKAIOLIEH HEO0XOIMMOM A
cpene; peuieHus
— yYMeEHue Iporuosuposarp | [PAKTHUCCKUX — 3a/1aq
HEeOJIaronpusaTHbIE SKOJIOTMYECKUe u IROJOTHHACCKH
000CHOBaHHOTO
MOCJIEICTBUS  MPEAIPUHUMAEMBIX
. . OTHOILEHUSI K CBOEMY
JEHCTBUM, MPEAOTBPALLATh UX. 3/I0POBBIO -
MertanpeamerHble PE3YJIBTATBI | oy nhoit cpere;
JAOJIKHBI OTPAKATH: PG 10.
OBnagenne YHHBEPCAILHBIMH | ¢ 5\ 11n0BAHHOCTD
y4eOHbIMHU NO3HABATENBHBIMHA | vyienyit  cobronath
el CTBUSIMU: npaBua
B) padora ¢ uHopmanuei: KOOI HYECKH
UCII0JIb30BaTh CPEICTBA HeNecooBpasHoTo
HH(OPMALMOHHBIX 1 . MOBEJICHUS B OBITY H
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B Tpy/I0BOii
pELIEHUN KOTHUTUBHBIX, NESTEBHOCTH B LEISX
KOMMYHUKATUBHBIX U COXDAHEHHS  CBOEro
OpraHM3alMOHHBIX 337184 ¢ 370pOBbS -
coOroeHreM TpeOoBaHUH OKpYKatoIICi
SPrOHOMUKH, TEXHUKH 0€30MacHOCTH, NPUPOTHOH  CPeBL;
TUTHUEHBI, pecypcocOepexeH s, VIHTHIBATH OMACHOCTH
MIPaBOBBIX U ATUYECKUX HOPM, HOPM BO3ICHCTBHS Ha
UH(OPMAITMOHHON 0E30ITaCHOCTH. JUBBIE  OPTAHH3MBI
OIpeEeIEHHBIX
BEILECTB, MIOHUMAs
CMBICTT MIOKa3aTes
[peaEIbHON
JIOITYCTUMOU
KOHIICHTpallUU
IK 1.1. 1. 3JIEMEHTHI KOHCTpyKuuu | 1. MI0JIb30BATHCS
Brinonnsate 3aKPBITBIX u OTKPBITBIX | HABBIKAMHU YTEHUS
paboThI 1O pacipenenuTenbHbIX YCTPOMCTB | CXEM MePBUYHBIX
TEXHUYECKOMY MOJCTAHIMI  JJIEKTPUUYECKUX CETEH | COEIUHEHUN
O0CITy’)KMBaHUIO | HalpsDKEHUEM 110 110 kB | anexTpoobopynoBanu
000pyI0BaHUs BKJIFOUUTEINBHO, MUHUMAaJIbHbIE | 5 ANEKTPUUECKUX
pacnpeeNuTeNbH | IONyCKaeMble  PAacCTOSIHUS ~ MEXIY | CTaHUUN "
BIX YCTPOWCTB 00opyI0BaHuEM MOJCTAaHIUH | IOJCTaHIUM
ANEKTPUUYECKUX AIIEKTPUYECKUX ceTel AIIEKTPUYECKUX CeTeH
MOACTAHIINI U 2. MpaBuia YTEHUS cxeM | HampspkeHueM 1o 110
ceren TIEPBUYHBIX COEAMHEHHI | KB BKIIFOUUTEIBHO
HaNpsODKEHUEM JI0 | AJIEKTPooOOpyI0BaHUS 2. MIPUMEHSATD
110 xumoBOJIBT DJIEKTPUYECKUX CTaHLIHUN U | CIpaBOYHBIE
BKJIFOUNTENBHO. NOJCTAHIMI 3JEKTPUYECKUX CETEH | MaTepualbl B 4YacTH
HaIpsKEHUEM iy} 110 kB | o0opynoBanus
BKJIFOUUTEIIBHO MOJICTaHIU I
3. KOHCTPYKUMHU M IPUHLUI | AJIEKTPUUYECKUX CeTel
paboTsl TpaHchopMaTopoB HanpsbkeHueM 10 110
4. OCHOBHBIE CBEJICHUS O CXeMax | KB BKIIOUUTENBHO
BTOPUYHBIX Iened  obopynoBaHus | 3. pa3pabatbiBaTh

MOJCTAHIIMI  AJIEKTPUYECKUX CETEH

SJICKTPHYCCKUEC CXEMBI




HanpsHKEHUEM o 110 kB
BKJIHOUYUTCIBbHO

5. CXEMBbI  pacCIpeAeIUTEIbHBIX
ceten 35 - 110 xB, B ToM umcie
CXEMBbl CETH COOCTBEHHBIX HYXK]I
noACTaHIIMKM, HaXOo4AIMUXCAd B 30HC
SKCIUTYaTaIlMOHHOW OTBETCTBEHHOCTH

YCTPOICTB
AIEKTPUIECKUX
MMOACTaHIIMI U CETEH;
4. BHOCHUTH
M3MEHEHUS B
MPUHIMITHATILHBIC
CXeMbl TIpU 3aMeHe
pudopoB
anmnapaTypsl
pacnpeenuTenbHbIX
YCTPOMCTB;

5. obecrneunBaTh
BBITNIOJTHEHHE padoT Mo
00CTyKUBAHUIO
TpaHcGopMaTopoB U
npeoOpazoBaresnen
BIEKTPUUECKOU
SHEPTUH;

6. obecrneunBaTh
IpoBeJieHHEe padoT 1o
00CITyKUBAHUIO
000pyI0BaHUs
pacrpeenuTeIbHbIX
YCTPOMCTB
AJIEKTPOYCTAaHOBOK;

7. UCIIOJIb30BaTh
HOPMAaTUBHYIO
TEXHUYECKYIO
JIOKYMEHTAIU IO u
WHCTPYKITUH;

8. BBITNIOJIHATH
pacueTsl pabouux U
aBapUIHBIX PEXKUMOB
JIEHCTBYIOINX
AIIEKTPOYCTAHOBOK H
BBIOMPATh
00opy0BaHue;

9. oopMIATH
OTYETHI 0
poieJIaHHOM paboTe

1. Bompocs! a5l NpoBepKH TEOPUTHYECKUX 3HAHUI.

el A

Ilepeuncnnure OCHOBHBIE TOHATUS XUMHUHU.
Kak otnmnuunth ¢pusnyeckoe sBI€HUE OT XUMUYECKOTO?

HazoBute Tuns! xumuueckux ¢popmyin. [Ipuseaure npumepsl.
ChopmynupyiiTe OCHOBHBIE KOJUYECTBEHHBIE 3aKOHBI XUMHUH M OOBSICHUTE
ATOMHO-MOJIEKYJISIPHOT'O CTPOEHUS.
B yem oTiinuue popmMynupoBKH nepuoudeckoro 3akona, fanHon [1. 1. MennaeneeBbiMm,
OT COBPEMEHHOH (HOpMYITHUPOBKHU?
Kakue cBoiicTBa XUMUYECKUX 3JIEMEHTOB U3MEHSIOTCS EPUOINYECKH?
IToxaxute Ha IpUMEPE CBOMCTB IIEJTOYHBIX METAJIJIOB U TAJIOTEHOB 3aKOHOMEPHOE U3MEHEHNE
WX CBOMCTB.

HX C TOYKHU 3pCHUA



©

10.

11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

. Ha KOHKPCTHBIX NPUMEpPaX NOKAXKUTC 3aBUCUMOCTDb CBOICTB BCIICCTB OT THUIIA KPUCTATINIMICCKHUX

31

32.
33.
34.
35.
36.
37.
38.

[TpoBeauTe 0630p cTpyKTYpHI [leproanueckol CHCTEMbl XUMUYECKUX 3JIEMEHTOB.
[TokaxxuTe B NEPUOIUIECKOI cCHCTeMEe IEPUO/Ibl XUMUYECKHUX 3JIEMEHTOB U O0BICHUTE
M3UYECKUI CMBICIT IEPUOJIA.

[TokaxxuTe B NEPUOTUIECKOIN CUCTEME TPYIIIBI XUMUYECKUX 3JIEMEHTOB U O0BICHUTE
(bu3nyecKuii CMBICH JI€JICHUSI 3JIEMEHTOB Ha TPYIIIbI U MOATPYIIIIHL.

UYem xapakTepu3yroTces S-, P-, d- u f-anementsi?

Chopmynupyiite onpeaeneHne NOHITUS «aTOM.

N3 kakux 4acTUIl COCTOUT aToM?

Chopmynupyiite onpeeneHue NOHITHS «OPOUTAIIBY.

CKOJIBKO IIPOCTPAaHCTBEHHBIX OPUEHTALIUN BO3MOYKHO JUJIS S- U P-3JIEKTPOHOB?

Kaknmu nmapamerpamu XxapakTepus3yercst COCTOSIHUE JIEKTPOHA B aTrome?

Kak onpenenuTb MakCUMajIbHOE YUCIIO 3JIEKTPOHOB HAa KaKJIOM YpPOBHE aToMa’?
Cdopmynupyiite onpeaeneHne NOHITUS «XXUMUYECKas CBSA3bY.

OxapakTepu3yiiTe KOBaJCHTHYIO CBsI3b. Kakue BUBI KOBAJICHTHOM CBSI3M BaM U3BECTHBI?
[IpuBenuTe mpuMepsl.

Cdhopmynupyiite onpeneneHue MOHITUS «IJIEKTPOOTPUIIATEITBHOCTDY.
Oxapaxrepu3syiite n- u 6-cBa3u. [IpuBeauTe npumepsl.

OO0BbsicHUTE MEXaHHU3M 00pa30BaHus JOHOPHO-AKLIEITOPHON CBS3H.

Kakue coennHenns Ha3bIBalOTCS KOMIUIEKCHBIMU? [IpuBeuTe npumepsl.

YkaxuTe 00J1acTH MPUMEHEHUS! KOMIUIEKCHBIX COSTMHEHUI Ha KEJIEe3HOJOPOKHOM TPAHCIIOPTE.
KakoBa xapakTepucTiKa MOHHOM cBsI3u?

Kaxkue coennnenust otHocsATcsa K HOHHBIM? [IpuBenuTe npumepsl.

Kak Oyzner uaMeHsTCS CHOCOOHOCTH 3JIEMEHTOB K 00Pa30BaHUIO METAJUNINYECKOM CBS3H?
OxapakTepu3yiite 0cCOOEHHOCTH BOJOPOIHOM CBSI3U, €€ BIHUSIHNUE HA CBOWCTBA BEIIECTB.
HazoBure arperarubie coctosinus BeuecTs. [IpuBeaure npumepsl.

Yem oTnnyaroTcs aMopQHbIE BEIIECTBAa OT KPUCTAIIOB?

peleToK. YKaxute 00JacTi WX UCIOIb30BaHUS B IPO(eCcCHOHANBHOMN 1eATeIbHOCTH.
Cdopmynupyiite orpeneneHue MOHITHN «PaCTBOP», «PACTBOPUTEINDY.

[lepeuncnure U3BECTHHIE BaM BHJIbI PACTBOPOB.

UTto nmoka3bIBacT pacCTBOPUMOCTD BelecTBa?

Cdopmynupyiite onpeaeneHne MOHITHS «TeTTOBOM 3 (HEKT pacTBOPEHUS.
ChopmynupyiiTe onpeneaeHrue MOHITHS «KOHIICHTPAIIUS paCTBOPay.

[Tepeuncnure OCHOBHBIE CITIOCOOBI BBIPAXKEHHS KOHIIEHTPAIIMH PACTBOPOB.

Kakwue BelecTBa Ha3pIBalOTCS 3JIEKTPOJIUTAMH U HeanekTposiutamu? [lpuBenure npumepsl.

KpHTele/l OICHKH OTBCTOB

Oyenka Kpumepuu

5

«OTILY OTBeT NOJHBIN U IPABUIIbHBIN Ha OCHOBAHUH U3YYEHHBIX TEOpUil; MaTepua
U3JI0KEH B ONPENIEIIEHHON JIOTHYECKOH MOCIIE0BATEIbHOCTH, TUTEPATYPHBIM
SI3BIKOM: OTBET CAMOCTOSTEIbHBIN.

4

«Xop.» OTBeT MONHBIN U TPaBUJIBLHBIN HA OCHOBAHNH N3YUYEHHBIX TEOPHI; MaTepHall
U3JI0KEH B ONPEIEICHHON JIOTHYECKOU ITOCIIEN0BATEIbHOCTH, IIPU ITOM
JIOTIYILIEHBI JIBe-TPU HECYIIECTBEHHBIE OINOKHU, UCTIPABICHHBIE IO
TpeOOBaHUIO MPENoIaBaTes.

3

«YIOBIL)» OTBeT NOJHBIN, HO IPU ITOM JOIYILIEHA CYLIECTBEHHAs! OIIHOKa, WK
HETIOJIHBIN, HECBA3HBIM.

2

«HEYA.» [Ipu oTBeTe 0OHapPYKEHO HETIOHUMAHHUE CTYIEHTOM OCHOBHOI'O COJIEPKaHuUs
y4eOHOro MaTepuana Wid AOMYIIEHbI CYIIeCTBEHHBIC OINOKH, KOTOPHIS
CTYJIGHT HE CMOT HUCIIPABHUThH MPU HABOJIIMX BOMPOCAX MPEMO aBaTENsl.




2. IIpakTHyeckue 3aJaHus U 32124

Paznen 1. . Teopeaneche OCHOBbI XMMHMH - 3aJJaid Ha COCTaBJICHUC

XUMHAYECKHX (POPMYII JIBYXaTOMHBIX COEIWHEHHH (OKCHAOB, CyIb(UAOB, THAPHIOB U

T.IL.).

Jatime nHazeanus c;zedwomum COCOUHEHUAM.

Li2O MnO Allz Cr2S3 ZnH2 AgsSi CasN2 CO2, CaO P20s CCls NaBr FeS MgH2 Al4Cs
KsP MnO> Fe;03 Cl,O KCI MgF. CrS CaH: SiHs K4C CazP2 Na,O CuO N203 MnOy7 LiF
PCls HgBr Ag:S CuS HCI NasSi AIN LisP Cr203 As,Os NO2 B,O3 BaClz. PBrs MnS
PHs LiH Ba;C AlsSiz NasP N2O SiO2 MgO CrF2 K>S CHs PbO Au203 NH3z CaS N2Os

HgO AIP

CocrtaBbTe GOpMYIIBI IO HA3BAHUAM:

. Hurpun xanus
. Cwmmnun Maraus
. 'mpapupa anmroMuHUS

. Cynsoun ceunna (I1)

. Okcup yraepona (1)
. Okcup xmopa (V)

1

2

3

4

5. Bpomun nueKa
6

7

8. Oxcun Gapus
9

. ®ochun xenesa (1)
10.Kap6ua maraus
11.Tuapun xanus

12.Cynbdun anroMuHUs
13.Nomun meau (1)
14.Cynbdun pryru (1)
15.0kcun xmopa (1)
16.0xcup ceunmna (1V)
17.0xcupa nuHKa
18.Cunning KajabIus
19.I'mnpun 6apus
20.Cynbdun xemnesa(lll)
21.0xkcup azora (I1)
22.0Kcua aTroMAHAS
23. Xmopu xenesa (11)
24 Hutpun 6apus
25.0kcua prytu (1)
26.0xcun cypbMsl (V)

XuMHYecKHe peakunu

KapOun nutus
Oxcup pocdopa (1)
®topun meau (1)
Oxkcup cepebpa
Iuopun nmutus
Cynsoun meau (1)
Hutpun natpus

O No ks wWwdE

Honun cepedpa

(o]

. Oxkcua xpoma (1)
10.0xcun azora (V)
11.I'uppun Hatpus

12.X5nopuza xpoma (111)
13.0Oxcun xanust 14.0xcun
mbitibsika (1) 15.Cynehun
uuHka 16.@ochun meau (11)
17.0xcup xenesa (II)
18.bpomu mapranma (II)
19.Cyabdun nutus
20.Dochun cepedpa
21.@topun xenesa (II)
22.0kcun xpoma (VI)
23.Hutpun nutus
24.Cynbdpua Maraus
25.0xcupn meau (1)
26.Xnopua pryru (1I)

3aaun Ha COCTABIICHUE YPaBHEHUN PEAKLMI: COCTUHEHUS, 3aMEIICHUS, Pa3JIOKECHUS,

oOmeHa )51 peaKuHﬁ C y4aCTHEM

KOMIIJICKCHBIX

coeMHeHUl (Ha mpuMepe

THAPOKCOKOMIIJIEKCOB aJlFOMHUHUSA W HHHKa); OKHUCJIHUTECIIBHO- BOCCTAHOBHUTECIIbHBIX peaKHI/II\/'I

C UCII0JIb30BAHUEM MCETOAA BJICKTPOHHOT'O 6aﬂcha; C Y4aCTUEM KOMIIJICKCHBIX COC}II/IHCHI/Iﬁ



(Ha mpuMepe THAPOKCOKOMILIEKCOB aTFOMUHUS U ITUHKA)

1. Peakmueli 3aMeneHns IBISIETCS
a) TOPEHHE BOJIOPOJIa B KHCIOPO/IE;
0) BoccranoBienne okcuaa meau (I11) Bogopomom;
B) B3aUMO/ICHCTBUE THIPOKCH/IA KaJIUsl C CEPHOM KUCIIOTOM; T)
TepMUYECKas JeruapaTalus rupoKCHIa IUHKA.

2. Peaknus, ypapHenue kotopoit CaO+CO2=CaCO3,Ha3bIBaeTCs peaKuen

1) coemunenns; 2) pa3jioKeHus; 3) oOmeHa; 4) 3aMEIICHHMS.
B3anmMoneicTBre THIPOKCHIA KATBIIHS C COJITHOW KUCIOTOMN - 9TO PEaKIIHs
1) coenuueHwus; 2) pa3JIoXKCHUS; 3) oOmeHa; 4) 3aMenieHus
3. Ykaxmure peakiui,  KOTOpas  SIBJISICTCS  peaklued  pa3jioKeHUuss |
ujaer CU3MEHCHHUEM CTEIICHH OKUCIICHUS:
a) Cu(OH), = CuO + H0; B) 2KNO3=
2KNO2+02; 6) CuO + H2 = Cu+ H20; 1) CaCO3=CaO +
CO2

4. Hamummre peakiuu, YKaXuTe TUIT PEaKIUu:
a) Pa3JIOKEHUSI YTOJBbHOU KUCIIOTHI; B)  pa3jOXKCHUS  THIPOKCHUA
meau(Il); 6) momydyenuss aMMuaka U3 MPOCTHIX BEIECTB;

T') B3aUMO/JICHCTBHE a30Ta C KUCIOPOJAOM
5. Hanummre peakiuu, yKa)KUTe THIT PEaKIIHH:
a) J)KEJIE30M U CEepoii; B) OKCHJIOM Oapus U OKCHIOM
cepbi(1V); 06) Gapuem u cepHOit kucioToit; T) okcuna cepsl (IV) u kuciaopomom;

6. YpaBHsiiTe peakLiu METOIOM JIEKTPOHHOrO Oananca. PaccraBbre K03()QUIMEHTEI
HI + H2SO4 — I2 + H2S + H20
H2S04 + Cu20 — CuSO4 + SOz +
H20 HNO3 + FeO — Fe(NO3)3 +
NO + H0
KNOs + Al + KOH + H,0 — NH3s + K[AI(OH)4]
SO2 + KMnO4 + H20 — K2SO4 + MnSO4 + H2SO4
SOz + K2Cr207 + H2SO4 — K2SO4 +Cr2(S04)3
+H20

e  3ajauyu Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOIYyKTa pEaKuu
COEIMHEHUS; MAaCCOBOM MM 00BEMHOM JOTH BBIXOJIa MPOAYKTA PEAKIIMU COSAMHEHUS OT
TEOPETHICCKH BO3MOKHOTO; OOBEMHBIX OTHOIICHHH ra30B; KOJIMYSCTBCHHBIX
XapaKTePUCTHK UCXOHBIX BEMIECTB M MPOYKTOB PEAKITUH; MAcChl (00bEeM, KOJTHIECTBO
BEIIIECTBA) MTPOJIYKTA PEAKIINH, €CITU OJTHO U3 BEIIECTB JJAaHO B BUJIE PacTBOpa C
ONpPEeACICHHON MacCOBOM J10JI€M PACTBOPEHHOTO BEIIECTBA.

1. [Tpu B3anmMoA€ICTBUM HATPUS KOJIMYECTBOM BemiecTBa 0, S MOJIb ¢ BOJIOW MOJTYYHIIH
BoAOpoa 00bEMOM 4,2 11 (H. y.) Beraucaute npaktudeckuii Beixon raza (%).

2. Merannuueckuii XpoM TIOJyYalOT BOCCTaHOBIEeHHeM ero okcuaa Cr2O3
METaJUIMYECKUM AIFOMUHUEM. Boruucnure Maccy Xxpoma, KOTOPbIA MOXKHO ITOIYYUTh IIPU
BOCCTAaHOBJIEHUH €r0 OKCHJIa Maccoil 228 1, eClM MPaKTUYECKUH BBIXOJ XpoMa
coctasisieT 95 %.



3. Omnpenenure, Kakas Macca MeJIM BCTYITHT B PEAKIUIO C KOHIEHTPUPOBAHHOMN CEpPHOI
KHCIIOTOM 715t momy4deHus okcua cepbl (IV) 06béMom 3 11 (H.y.), eciu BBIXOJ] OKCHJIA
cepsl (IV) cocransier 90%.

4. K pactsopy, coaepiKalleMy XJI0pHI Kaablus Maccoi 4,1 r, IIpuImMiIu pacTsop,
conepxammii pocdat HaTpust Maccoi 4,1 r. OnpeneauTe Maccy MOJIy4eHHOTO 0CaJIKa,
€CJIM BBIXOJI MIPOJIyKTa peakiuu cocTapiseT 88 %.

®  3ajaHus HA COCTABJICHUE MOJICKYJISIPHBIX M HOHHBIX PEAKIIHIA C YIaCTHEM
OKCHUJIOB, KHCJIOT, OCHOBAaHUH M COJICH, MOHHBIX PEaKIMii TUAPOIIH3a COJICH,
YCTAHOBJICHHE U3MEHCHHUSI KUCIIOTHOCTH CPE/IBL.

1. Kakwue u3 comneit RbCl, Cr2(SOa4)3, Ni(NO3)2, Na2SO3 noasepratorcs rupoan3y?
CocTraBbTe HOHHO-MOJICKYJIIPHBIC M MOJICKYJISIPHBIC YPaBHEHHSI THPOJIH3a
cooTBeTcTBYOIMX coseil. Kakoe 3nauenue pH (> 7 <) UMeIOT pacTBOPBI 3TUX COJICH?

Hanummre nmonnoe u cokpamennoe ypasaenus: peakuuii: KOH (p) + HCI (p) = KCl(p) + H20

(mm)

CaO (okcun) + 2HNO3 (p) = Ca(NO3)2 (p) + H20 (Ma) Mg(OH)2 (1) + H2SO4
(p) = MgSO4(p) + 2H20 (wn)
CuClz (p) + 2KOH (p) = 2KClI(p) + Cu(OH)2]
Al2(SO4)3 (p) + 3BaClz (p) = 3BaSO4] +
2AICl3(p) KoS + 2HCI = 2KCI + H2S1
Na;COsz + 2HNO3 = 2NaNOs3 + H20 +
CO21 Mg + H2S04 = MgSOg4 + H2?1

Paznen 2. Heoprannuyeckasi XuMusi

® 3ajayM Ha pacueT MaccoOBOH 10JM (Macchl) XUMUYECKOTO JIEMEHTa (COSAMHEHMSI) B
MOJIEKYJIe (CMecH).
BapuanT 1. Beraucants MmaccoByro 10110 a3ota B HuTpare Kanbiius (Ca(NO3s)2 Bapuant
2: Beruncnure copeprkanue kucioposa B nepmanranate kaiaus (KMnOas) Bapuant 3:
Berunciure conepxanue cepsl B Munepaie nupure (FeS»)
BapuanT 4: Beruncianre MaccoByro 00 cepedpa B okcuje cepedpa (Ag20)

o HpaKTI/I‘leCKI/IC 3aaHusd Io KJ'IaCCI/I(I)I/IKaI_[I/II/I,

HOMCHKIJIATyp€ N XUMHWYCCKHUM Q)opMynaM HCOPTaHNYCCKUX BCUICCTB

PAa3JIMIHBIX KJIACCOB.

1. Brinucate oTAEIBHO OKCHIbI, OCHOBaHHA, KMUCJIOTHI U COJIH. Z[aTB Ha3BaHUAI.

A b B r I E K 3
1{Na20 NaOH | CO2 SOs MgO HNOz | Ba(OH) | CO MnO:2
2
2[SiO2 ZnO H3POg4 Ag20 N203 CrOs MnO HF H2SiO3
3|H2S04 CO2 Ca(OH). | BeO LIOH | CrO Mn20O3 SOz SiO;
4)Al,03 BaO MgCO:> Cu(OH) | ZnO Cr,03 | HMnO4 | Ca(OH): K3PO4
2
5INO HNOs | MnO NO:2 HCI H2SO04 | NO2 FeO P20s
6|MgSO4 SO; Cl20s H.SiOs | AI(N CO NO AL203 BaO
03)3
7|FeO K2COs | Fex03 Hg(NOs | CaO Ba(O Ag2SOs4 | PbSO3 AgOH




)2

H)2

2. CocraButh (OPMYJIbI BHICIIMX OKCHIOB 3JIEMEHTOB C IIOPAAKOBBIM HOMepoM: 1)14, 34,
412) 75, 16,
3. CocTaBuTh MoNEKyIsApHbIE (GOPMYIIbI OKCHIOB, TIOAMKMCATL XapaKTep OKCHA U
COCTaBUTH (DOPMYILY COOTBETCTBYIOIIEIO THIPOKCHIA !
1) a30Ta CO CTENEHBIO OKHCIeHus +1, +2, +3, +5

3) 33, 50, 40

2) XJIOpa CO CTENEeHbI0 OKuCIeHus +1, +3, +5, +7

3) Mapranma co cTeneHblo oKucIenus +2, +3, +4, +7

4) 6, 35,

24

5) 21, 25, 32

4. Brinucats OTACIBbHO 663pa3JII/I‘-IHbIe, OCHOBHBIC, KHUCJIOTHBIC I/IaM(bOTepHLIe

OKCH/IBI:
A b B r pil| E XK 3 nu
1| NaO [ CaO CO2 SOs MgO N 203 | BaO CO MnO:
2 [SIiO2 | ZnO P20s Ag.0 N203 CrO3z | MnO MnO> NO
3 [ SOz CO; CaO BeO Li 20 CrO Mn203 | SO3 SiO2
4 1 AlbOz | BaO Se0; CuO Zn0O Cr,03 | MnO2 | CaOo CrOs
5 NO N 203 MnO NO2 Na,O SO3 NO2 FeO P20s
6 | MgO | SO Cl,0s | SiO; Al>03 | CO NO AL203 BaO
7 | FeO SO3 Fe.Os [ HgO Ca0O BaO | Ag20 SOs3 PbO
5. Brimucars HepacTBOPMMEIE OCHOBAHHUS U INETOUH. JlaTh HA3BAHUSL.
A b B r Jil| E XK 3 14
1 Naz S NaOH CO; SO3 Mg(OH HNOs3 Ba(OH) | CO Cu(OH)
O4 )2 2 2
2 CsOH Cu(O HsPOs | NaOH N203 Cr(O MnO KOH | H2SiO3
H)2 H).
3 H2S04 | CO2 Ca(O BeO LiOH CrO Sr(OH) SOs3 Sr(OH)
H)2 2 2
4 Al>;03 Ba(O MgC Cu(OH) | zZnO Cr203 HMnOs | Ca(O [ KsPOs
H). 02 2 H).
5 | LiOH HNOs; | Mn(O | NaOH HCI CsOH | Fe(OH) [ FeO P20s
H). 2
6 [ MgSO | SO LIOH | H:Si0s | AI(NOs | CO NaOH AL> BaO
4 )3 Os
7 Cu(O K2COs | Fe203 | Hg(NO Ca(OH) | Ba(O Ag.SOs | Ba(O | KOH
H)2 3)2 2 H)2 H)2
[TpakTrueckue 3agaHus Ha ONPEEICHUE XUMUYECKOW aKTUBHOCTH BEILIECTB B
3aBUCUMOCTH BUJIa XMMUYECKOM CBSI3U U TUIA KPUCTAJUTMYECKON PELIETKHU.
1. Pacnpenenurs qaHHBIC BEMIECTBA B TAaOJNHUIly COTNIACHO UX THITY XUMHUYECKOM
CBSI3H.
Nonnas Kopanentunas KoBanenTtHast HenosisipHast MeTaiummueckas
CBSI3b MoJIsIpHAast




MgCly, Hz, CO2, Nalz, HF, Al, ZnO, Fe, Brz, CasNz, Oz, SOz, HBr, Al2S3,

CuSn(cmuiaB)

2. TIpousBeauTe COOTBETCTBHE:

Bunel cBsazu BemectBa
1.KoBanenTHas HenoJisipHas A) Xnopuna Kanpuus
2.KoBajieHTHas MoJsgpHast b) ®Top
3.Uonnas B) Hunk
4 Merannuueckas I') AMmuaxk
5.Bopoponnas J)Anerunen

E) Oxcun 6apust

¢ 3ajaHus HA COCTABJICEHUWE YPAaBHEHMM XMMHUYECKUX PEAKIHU € ydacTueMm

IPOCTBIX M CJIOXHBIX HCOPraHHMYCCKUX BCIICCTB: OKCHAOB MCTAJJIOB, HCMCTAJLUIOB H

aM(l)OTepHBIX QJICMCHTOB;, HCOPraHM4YCCKHUX KHUCIIOT, OCHOBaHHH H aM(bOTepHBIX

THJIPOKCH/IOB, HEOPTaHMYECKHX COJIEH, XapaKTepU3YIOUIMX HX CBOWCTBA M CIIOCOOBI

MOJTy4YCHHUS.

3aKOHYUTE YPAaBHEHUSI pEaKIUIi:

Na2O + H>S(u36) —

BaO + SiO: (t)—

Fe.03 + C (t)—

FeO + Oz (t)—

P20s — KOH(1B) + Zn(OH)2 (t)—
Al(OH)z —

NaOH(komn1) + Fe(OH)z —

(t)— NaOH + Al.0O3 +3H.0 —
Ba(HCO3), — KOH + NaHCO3 —
Al + KOH +H20 —

Cl> + Ca(OH), —

HCI + CuO —

H3PO4 + Zn(OH)2, —

H>SO4 + ZnO —

H.COs (t) —

H2SiOs (t) —

HNO3 (t) —

MgO(u36) + HCl —
K20 +Zn0 (t)—
Cao + 2H; (t)—
NH4OH +

KOH +

NaOH(tB) + Al203
Ba(OH), +

NaOH + NH4HS —

Zn + NaOH(tB) (t)—
H2SO4 + Mg(OH)2 —
HCI + Be(OH), —
HCI + Al(OH)3z —
HCI + AgNO3z —
H>SO3 (t)—

H4P207 (t)—

3 HNO2 (t)—

Pazgen 3. TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XMMHH

e  3ajaHus Ha COCTaBJIEHHE Ha3BaHUI OPraHUYECKUX COCTMHEHUH 10 TPUBHAILHOMN UITN

MC)KHYHapOHHOﬁ CHCTEMaTHUYECKOI HOMCHKIJIATYpPEC;

1.
YIJIEBOAOPOBI

HazoBure

IIPUBE/ICHHBIE HUXKE
o MEKIyHapOJHOW HOMEHKJIaType
IUPAK:




CHE CH3

CH; - CH - CH; - CH- CH; CH; -CH;-C - CH-CH;OH
| |
CH; CH; CH3
CH:; - CH; CH: - CH; CH;
CH;-C - C — CH-CH:-CHx CH3; -C - CH -CH; - CH, - COOH
CH: CH; CHj CH;

2. llpuBeieHHOMY HHWKE YIIJIEBOJOPOAY JaiiTe Ha3BaHHE MO HOMEHKJIAType
IUPAC, ykaxuTte CKOJIbKO MEPBUYHBIX, BTOPUYHBIX, TPETUYHBIX M YETBEPTHUHBIX
aTOMOB yIJIepoJa COJIEpXKHUTCA B ankaHe. [30MepoM Kakoro yrieBoaopoja

HOPMAJIbBHOT'O CTPOCHUA ABJISACTCA I[aHHLIﬁ YI‘J'IGBOI[OPOI[? Hanumute ero (1)OpMy.]'Iy
a) )

CHy-CH; CHy-CH;
HiC—CHy CH H,C-CH-C-CH,
CH,-CH-CH, H,C~CHy ' CH,CHy
CHs

3. Hamummre cTpykTypHble GOpMYIIbl COETMHEHUN O UX HA3BaHUSIM: a)
2,5-numeruirexkces-3;
0) 2-MoHOMETHII-3,5-
JTUTIPONTMIIHOHAH; B) 2,5 - TUMETHJI -
3-HUTPOTEKCaH;

r) 2,3-AuXJI0preKcaHoBasi KUCIOTa;

n) 2 - aMmuHOOYyTaH.

4. Hanumure cTpyKTypHBIE (DOPMYIIBI BCEX COEIMHEHUIN COCTaBa: HA30BUTE
MMOJIYUYCHHBIC COCIMHCHMUS.

a) CeHuo; 0) CsH110H; B) CsH11NO:o.
L] 3aﬂaHHﬂ Ha COCTABJICHHUC ITOJIHBIX U COKpaH_IeHHBIX CprKTypHBIX

(hopmys OpraHUYECKUX BEIIECTB OTACTBHBIX KJIACCOB.

5. Hanummre moiHbIe U COKpAIIEHHBIE CTPYKTYpPHBIE (POPMYITHI .

2,2,3,4-TeTpaMeTHIINEeHTaH 2,3,6-tpumeTui-3-
STUJITENTaH
2,5-mumerunnrekcen-3; 2-MOHOMETHII-3,5- TUTIPONIUITHOHAH;

2,5 - TUMeTHI - 3-HUTPOTEKCaH; 2,3-TUXJIOpreKCaHoBast



KHCJIOTa; 2 - aMUHOOYTaH. 4 - meTuMUHTEH-3 2,2-
JTUMETHIIOYTUH -3

6. CocraBbTe CTPYKTYpHBIE POPMYJIIBI TPEX AIKUHOB, KOTOPHIE H30MEPHBI 2
Metunoyraaueny-1,3.J{aiite UM Ha3BaHMS.

® 3aja4yM Ha ONpeeNeHHe MPOCTenIel (POPMYITBI OPraHMUECKOW MOJIEKYJIHI,
MCXO/JIS U3 DIIEMEHTHOTO cocTaBa (B %0).
1. KakoBa ¢opmyna coennHeHus, B KOTOPOM MaccoBasi J0Jsl Kajaus paBHA
0.565, yrnepona — 0.087, kucinopona — 0.348?

2. BeiBemute mpocreiinnyro (GOpMyIy COEIUHEHMS, €CIU M3BECTEH €ro
3JIEMEHTHBIH COCTAaB:
a) yraepoaa 0.2730 (27.3%) u kucnoponaa 0.7270 (72.7%)

6) kanpius 0.8110 (81.1%) u azora 0.1890 (18.9%)
B) Hatpus 0.1760 (17.6%), xpoma 0.3970 (39.7%) u xucnopoxna 0.4270
(42.7%)
3. Haiimure MonekysspHyio (GOpMysly COEIMHEHHS a30Ta C BOAOPOAOM, €CIH

MaccoBasi J0Jisi BOJOpoAa B HeM paBHa 12.5%, a OoTHOCHTENbHas IJIOTHOCTH IapoB
3TOTO BELIECTBA 10 BOJOPOLY paBHa 16.

4. Tlpu cropanuu 3,636r BelecTBa 00pasyeTcs 8 T yriaekucaoro raza u4,3632ru
BoAbl. Macca 1 Monb ngaHHOro BemiecTBa paBHa 60r. YCTaHOBUTH MOJIEKYISIPHYIO
(dhopMyITy TaHHOTO BEIICCTBA.

Pa3nesn 6. PactBopsl

3amaun Ha IPUTOTOBIIEHUE PACTBOPOB.
1. Onpenenure, CKOJILKO I'PaMMOB BEIIECTBA HYKHO J1JIsl IpUrotoBieHus 25 mi 10
M pacTBOpa ruApOKCHIA HATPUSL.
OtBet: 10T
2. Onpenenute, CKOJIBKO T BOABI HEOOX0AUMO MpubaBUTh K 45 T pactBopa NaOH
(0=6%), yTOOBI MOIYYUTH KOHEUHBII pacTBOp ¢ MaccoBoil noneit 1%.
3. Onpenenute MacCOBYIO JIOJIIO BEILIECTBA B paCTBOPE, KOTOPBIN ObLI MOIy4YeH
npubasnenuem 175 r KCl (0=20%) k 1000 r Boas!
4. OnpenenuTe MaCCOBYIO JOJIIO BEIIECTBA B paCTBOPE, KOTOPHI OBLIT MOTyYeH
npudasnenuem 30 r Na2COs x 1000 r Bojbl
3. 3aganus B TecToBOM (popme.

TECTOBBIE BOITPOCBI 3AKPBITOI'O TUIIA TTIO OBIIIEOBPA3OBATEJBbHON
YYEBHOU JUCIIMIIJIMHE «XUMMUS»

Ne IIpaBuiabH Coaeprxanue Bonpoca Komnerennus Bpems
18171 BbIINIOH
OTBET eHH
(MuH)
1. Kakoe u3 cyxaeHuidl BepHO AJisi DJIEMEHTOB
(VA rpynnst , IVA rpynmnsl, [A rpymimer)
A)obmmas popmya JeTyuero BoJOpOIHOIO OK 01
coequnenus RH4 ; 1
b)He 0Opa3yroT neTyuynx BOJOPOIHBIX
COCIMHEHMH;
B)no 3aBepiieHns 3HEPreTHYECKOro YpoBHsI




HE XBaTAET TPEX IEKTPOHOB

Cpenu BemiecTB, yka3aHHbIX B psaxy (NHsz, O,
HCI, SO; CaO, HNO3, CI2, CO2; H2S04,
HI, CuCl2, CH4, NH3)konu4ecTBO
COCJIMHEHUH C KOBAJICHTHOMN MOJISIPHOM
CBSI3bI0 PABHO

A) Tpem B)asym B) uersipem

OK 01

Xumuueckasi CBA3b B MOJIEKYJIax (030HA U
XJIOpUJA KaJbLMs; CEPHOU KUCIOTHI U
XJIOpU/Ja AMMOHHUS; CEPHOM KUCIIOThI U 030HA)
COOTBETCTBEHHO

A) KOBaJIEHTHAas NOJISIpHAsI U NUOHHAS;

b) xoBaneHTHas nonspHasi 1 KOBaJIEeHTHas
HETOoJIsIpHas;

B) koBasieHTHas HeNoJIIpHas U MOHHas,

OK 01

Yem onpenensercs MECTO XUMHUUECKOI0
3JIEMEHTa B NIEPUOAMYECKON cHCTEME
A)KOJIIIM4ECBOM HEUTPOHOB B B AJIpe aToMa
b)3apsiiom sipa

B)maccoii atoma

') KOJUTMYECTBOM 3JIEKTPOHOB HA BHEILIHEM
HSHEPreTHYECKOM YPOBHE

OK 02

B kakoMm psy XUMHUYECYKHE SJIEMEHTHI B
TIOPSIIKE OCTIA0JICHUS UX HEMETATHNISCKIX
CBOMCTB

A) Be- B-C

b)Ga-Al-B

B) S-CI-Ar

I')CI-Br-I

OK 02

YcTaHOBUTE COOTBETCBUE :
THIIBI
XHMHYECKHX
peaxuuit
A) peaxuusi coeIuHEHUS
b) peakmus paznoskeHus
B) pexuust 3amernienust
I') peakuust oOmena
npuMepsbl
1)Na2CO3z+ 2HNO3=2NaNO3+H,0+CO
2)P+02=P,0s
3)Cu(OH)2=CuO+H20
4)Zn+ 2HCI=ZnCl,+H>

OK 02

Kaxkas u3 peakunii siBnsercs
AK30TEPMHUUECKOM?

1) HCI +NaOH =NaCl + H.0
2)2Mg+02=2MgO+ Q
3)CaC03=Ca0+C02-Q

4) No+ 0,=2N0O-Q

OK 02

K CHIBHBIM 3JIEKTPOJIUTAM OTHOCSTCS :
A)ruapoxcun xenesa (111);
b)xpemHueBas kuciora;

B)kap6oHaT xanbIus;

OK 02




I") kapOoHaT HaTpHs

10.

Peakuus HOHHOTO OOMEHA HJIET 10
KOHIIA,ECIIN :

A) B pe3yJbTaTe peakiui oopa3yercs ras;
b)B pe3ynbraTe peakiyun oopa3yeTcs 0CaioK;
B) B pe3ynbTare peakiuu o0pasyercs
MaJIOJIMCCOLUHUPYIOIIEE COCTMHEHHE;

I") Bce OTBETHI BEPHBI

OK 01

11.

J1st ypaBHEHUS peakuu XJI0opuaa Meau
(I1)cokparieHHOe HOHHOE YPaBHEHUE HEET
BU/I:

A) CUOH+OH" = CuOH cajox

B) Cu?*+ OH= Cu(OH)20caox

B) 2CU2++ 20H= CU(OH)Zocauox

F) CU2++ 20H = CU(OH)2oca;l0K

OK 01

12.

Kakoii psax conepXuT JUIb OCHOBHBIE
OKCHU/IBI:

A) Mn20Oy7, CrOgz, SOz, N2Os;

B) Naz0O, CuO, CrO, FeO;

B) SOs3, P20s, K20, Cu20;

I') ZnO, SnO, SiO2, NO.

K 1.1

13.

VYkaxure psaj, coaepKaiui TOJIbKO
OJITHOOCHOBHBIC KHCJIOTHI:

A) HF, HBr, HNOgz, H3POy;

B) HI, HNO2, HCIO4, CH3COOH;
B) H2CO3, H3PO3, H2SO4, H2Cr207;
I') HPO3, H2S, HCIO, H2SiO:s.

K 1.1

14.

[TpuBenuTe MpaBUIBLHOE HAa3BaHHWE BEIIECTBA
NazHPOa:

A )rugpokcodocdart HaTpus;

b) runpodochur natpus;

B) nuruapooprodocdar narpus;

I') ruapooprodocdat HaTpus

OK 01

15.

Kakoii psiji coep»KUT TOIBKO
KHCIIOPOICOAEPIKAIIME KUCIOTHI:
A) HF, H2Cr207, HCI, CH3COOH;
b) HCIO, H3POgz, HBr, H2SOq;

B) HI, HNO>, HCIO4, H3S;

I') HNO3, HPO3, H.CO3, HMnO4

K 1.1

16.

YKaxxuTe MOJEKYISAPHYIO PopMyTy
CEPOBOJOPOTHON KUCIIOTHI:

A) H2SOs3; B) H2S;

B) H2SOs; T') H2S20a.

OK 01

17.

Vkaxure psaj, coaepkami TOIbKO
KHUCJIOTHBIEC OKCHUJIBI:

A) Na20, Ca0, Pb0O,, SiOy;

B) SiO2, SO, N20s, Cl.07;

B) Al>O3, Zn0O, BeO, Cr203;

I') CI20, CuO, MgO, H20.

OK 02




18.

[TpuBeauTe NMpaBUIIPHOE HA3BaHUE BEIECTBA
(ZnOH)3POq4:

A)oprodocdar 1uHKa;

b) Tpurnapoxcodocdar nunka;

B) oprodochar rumpoxcomnunka,

I') ruapooprodocdaT nuHka.

OK 01

19.

VKakuTe MOJIEKYISIPHYIO (hopMyIry
THIPOCYIb(aTa MarHus:

A) Mg(HSO3)2;

B) Mg(HS)2;

B) MgHSOq4;

') Mg(HSO4)>.

K 1.1

20.

Peakuus Mex 1y KUCIOTON U OCHOBAHHEM
Ha3bIBACTCS:

A) peakiuen coeTMHEHUS

b) peakuueii HeliTpanuzanuu

B) peaknueii paznoxeHus

I') peakuueit rugparanmu

OK 04

21.

M3MeHeHHe CBOMCTB OKCHIOB OT KHCIOTHBIX
K OCHOBHBIM IIPOUCXOJIUT B PSIIY BELIECTB,
(OpMYIIBI KOTOPBIX:

A) SOs - Al;03 - Ca0;

B) MgO - ZnO - Fe,03:

B) Na.0O - CO; - SOz

I') P20s - Fe203 - K20;

OK 04

22.

dopmyna BemecTBa X B CXEME PEaKIUU
CO2 + X =CaCO3 + H20:

A) Ca(OH)2 Bb) CaO

B) CaCl; ') Na,CO3

OK 04

23.

B nienouke

npespamieanii: S —X1 —-S0O3 —-X2 —»CuS

04 —-X3 —-CuO —Cu BemectBamu X1,
X2 u X3 ABISAIOTCA COOTBETCTBEHHO:

A) H2S, H2S04, Cu(OH)2;

b) FeS, H2S04, Cu(OH)2;

B) SO2, H2S04, CuClIz2;

I') SO2, H2S04, Cu(OH)2.

OK 01




24,

YcTaHOBUTE COOTBETCTBHE MEXAY Ha3BaHUEM
COEIMHEHUs 1 0011ei hopMysoi
TOMOJIOTUYECKOTO psiZia, K KOTOPOMY OHO
MPUHAJICKUT: K KOKIOU TTO3UIUH,
0003Ha4YeHHON OYKBOH, Mo0epuTe
COOTBETCTBYIOIIYIO TTO3UINIO, 0003HAYCHHYIO
nnudpoi.

HA3BAHUWE COEJIUHE

A) Oyren-1

b) nmuknonponax

B) O6yramuen-1,3

I') rexcan

OBILAS ®OPMVIJIA

1)CnHan+2

2) CnHzn-2

3) CnH2n

4) CnHan4

OK 01

25.

O6mas hopmyra rOMOJIOTHYECKOTO Psijia
YIJIEBOAOPOIOB, K KOTOPOMY OTHOCHTCS
coenmnaeHneCH,=CH—CH=CHa:
A)CnHzn+2

B) CnHan-2

B) CnH2n

I') CnHan4

OK 01

26.

BemiectBo, cTpykTypHas hopmyia KOTOPOTo
3

|

CH,
A) H-TeKcaH;
b) 3,3-mumeTnnOyran;
B) 2-metun-2->tundyran
I') 2,2-numeTunOyTaH.

Ha3bIBACTCA:

OK 01

27.

CoennHEeHHs, B COCTaB KOTOPBIX BXOUT
¢bynkunonansHas rpynna —CHO ,
OTHOCSTCS K KJIaccy:

A) ampaerusos; b) cnuptoB ;
B) xapOoHoBbIX KUCIIOT; ) peHomnoB.

OK 01

28.

TpoitHas CBSI3b MEKy aTOMaMHU YIJIEpOJia
o0Opa3yercs B MOJIEKyJax:

A) ankuHoB;  b) apeHos;

B) ankanoB;  I') ankeHoB.

OK 01

29.

K oprannueckuMm COEAMHEHHSAM, B COCTaBE
KOTOPBIX UMEIOTCS (DYHKIMOHAJIbHBIE TPYIIIBI
—COOH u —CHO, OTHOCSITCS
COOTBETCTBEHHO:

A) KapOOHOBBIE KUCIIOTHI U CIIUPTHI;

b) anpaerunsl u yrieBossl;

B) anpaerupl u cia0xkHbIE 3UPHI;

I') xapOOHOBBIE KMCIOTHI U aJbACTUIbI

[IK 01




30.

dopmya 2-meTuamnporanona-1:

A) CH3—CH(OH)—CH2>—CHzs;
b) CH3—CH>—CH>—CH>—OH;
B) CHs;—CH>—CH>—OH;

I) CHs-CH(CHz)-CH>-OH.

OK 01

31.

®ynkunoHanbHyto rpynny —OH conepixar
MOJICKYJIBI:

A) anpaeruos; B) dbenonos;
B) cinoxubix a¢gupon;  I') mpocThix 3¢pupos.

OK 01

32.

K kiaccy mpeneinbHbIX 0JJHOATOMHBIX
CIUPTOB OTHOCHTCSI:

A) sTanaip; b) stanou;

B) rnunepun; I') penom.

OK 01

33.

YcTaHOBHUTE COOTBETCTBHE MEX/ly Ha3BaHUEM
BEILIECTBA U KJIACCOM/TPYIIION, K KOTOpOoMY(-
0i1) 3TO BELIECTBO MPUHAUIEKUT: K KaXK 10
MO3UIMH, 0003HaYeHHON OYKBOM, oa0epuTe
COOTBETCTBYIOLIYIO [TO3UINI0, 0003HAUCHHYIO
ugpoi

OK 01

34.

Coenunenus a) CHz, = CHz u 6) CHz — OH
OTHOCSTCSI COOTBETCTBEHHO K

A) ankanam

b) ankenam

B) anxkunam

I') cnupram

OK 01

35.

OCHOBOIIOJIO)KHUKOM T€OPUU CTPOCHHS
OpPraHUYECKUX BEIIECTB SBISCTCS:

1) bytnepos

2) 3uHMH

3)MeHeneeB

4) MapKOBHUKOB

OCHOBONOJPKHUKOM TEOPUU CTPOCHUS
OpPraHUYEKHX3 BEIIECTB SBIISCTCS:
A)Mennenees; b)byrnepos B)3unun
I") MapkoBHHKOB

OK 01

36.

Opranuyeckast XUMHs U3y4aeT. ..
A)coenuHeHus yriaepoaa

b)coeannenus kucnopos

B) coenunenus xmopa )
COEIMHEHUS a30Ta

OK 01

37.

K yrieBogam He OTHOCHTCS
A) xpaxman  B) mentun Bb)xneryarka
I') caxapo3za

K 1.1

38.

Kakoe koia1uecTBO U3BECTHBIX aMUHOKHUCIIOT
Yy4acTBYIOT B CUHTe3€ OeKa:

A) 20

b) 30

B) 100

) 200.

IIK 1.1




39.

C moMOIIpI0 KaKOH XUMHYECKON CBSI3H
MIPOMCXOAUT COCTUHEHNE aMUHOKHCIIOT
MEXIy OO0 B MOJIEKYJIe Oelika IepBUYHON
CTPYKTYpHI?

A) nucynbduaHas

b) nentunnas

B) Bonoponnas.

OK 01

40.

Tun peakuuu, K KOTOPOMY OTHOCHUTCS
OMBUICHHE KHUPOB:

A) ruapupoBaHue

B)ruaponus B menouHoi cpene
B)ruaparamms

I') neruapupoBanue

OK 04

41.

BemiectBa, oOpa3zyromiyecs npu rupoian3e
CJIOKHBIX 3(pUpOB:

A)kapOOHOBBIE KHUCIIOTHI

b) Boza u ciupThl

B) cnupTel 1 kKapOOHOBBIE KHCIOTHI
[)cnupThl ¥ adbaAeruIbI

OK 04

42.

Boxy B onpenenéHHbIX YCIOBHIX MOTYT
MPUCOEANHUTH 00a yriIeBo10poia

A) TIeHTaH U IeHTeH-2

b) stunen u Oyraguen-1,3

B) nponan u nukionponan

[")6eH3011 1 IUKIIOTeKCaH

OK 04

43.

DTaH MOKET BCTYIATh B PEAKIUH
A)zamernieHus

b)npucoenunenus
B)uzomepuzaruu

INpaznoxenus

J)ropenus

OK 04

44,

B peakuuio npucoeMHEHUs C XJIOpPOM He
BCTYIIAET:

A) aTuneH

b) anerunen

B) Oyran

I")6enson

OK 04

45,

Otanon o0pa3yeT npocToit F3pup npu
B3aNMOJICHCTBHH C:
A) xapOoHOBO# Kuc0TOM; b) criupTom;

B) anpaerumom; I') ranorenBogOpOIOM.

OK 02




46.

YcTaHOBUTE COOTBETCTBUE MEXKAY (haKTOpOM
Y CMEIICHUEM PABHOBECHS JUIsl pEaKIUH,
ypaBHEHHE KOTOPOi
C2Ha(r)+H2(r)«>C2Hs(r) + Q

dakTop

A) [loBbIlIeHNE 1aBIICHUS

b) YBennuenue TemmnepaTypsl

B) YBenuuenue konuentpanuu CoHs

I') Ymenbmenne konrenTpamnuu CoHe
J1) [lpumenenue karanuzaropa
IHosi0:xeHue paBHOBeCHS

1) CmecTuTcst BIpaBo

2) CmecTuTCS BIICBO

3) He uzmenutcs

OK 02

471.

CKopoCTh TOMOTEHHOW XUMUUYECKOU PeaKiinu
MPONOPIIMOHATIbHA U3MEHEHUIO:

A) KOHIIEHTpAIlMU BEIIECTBA B €IUHUILY
BPEMEHU;

b) maccel BemiecTBa B equHUIE 00bEMA;

B) konuyecTBa BelecTBa B €IMHUIIC 00bEMa;
I') o0béMma BelecTBa B X0JI€ peaklUu.

K 1.1

47.

Ckopoctb peakiuu Fes) + H2SO4 (pp) =
FeSOy4 (p-p) + H2 () + Q moBeICHTCS TTpH
A) NOHW)KEHHH JIaBJICHUS
b) pa3z6aBnennu pacTBopa KUCIOTHI
B) moHmxeHun TeMmneparypsl
I') u3menpueHun xenesa

OK 01

49,

BeiOepute THI AUCTIEPCHON CUCTEMBI, B
KOTOPOH pa3Mep 4aCTHI] — MOJIEKYJIbl, HOHBI:
A) cycrnieH3us

b) rpy0onucnepcHas cucrema

B) uctunnslit pacTBOp

K 1.1

50.

Conn BBICIIMX JKUPHBIX KHCIIOT C YHCIIOM
yraepoiHbix aToMoB C10-Cig —

A) wmbuia; b) Oenku; B) Butamussr; 1)
OCHOBAHUS.

OK 07




TECTOBBIE BOITPOCBHI OTKPBITOI'O THUIIA IO OBIIIEOBPA3OBATEJIBHOM
YYEBHOU JUCHUILIIUHE «XUMUS»

Ne IIpaBubHBIH Coaepixanue Bonpoca Komnerenuus | Bpem
OTBET |
BBIIO
JIHe
HHS
(MuH)
1. OTBeTUTH Ha BOMPOC OK 01 2
W3 kakux yacTuil COCTOUT siApO?
2. JlaTb onpenencHue NOHATUAM: OK 01
U30TOIl, XMMUYECKHUN JIEMEHT, 3
BAJICHTHOCTh
3. OpOutanu , UMeroIINe
raarencoopasnyo Gopmy OK 01 2
Ha3bIBAIOT........
4. Onpenenuth yeMy paBeH 3apsj sapa B 2

MEePUOINYECKON CUCTEME XMMUYECKOTO OK 01
asiementa Al

5. Hanucats anexTpoHnyo ¢popmyny 3
XMMHUYECKOTo 3JIeMeHTa Si U OK 01

OIIPCACIINTL HOMEP IICPpUOa U I'PYIIIILI B
[1CXD

6. Artom neona Ne, katuon Harpust Na* u 2
aHuoH ¢ropa F umerot OK 01
OJINHAKOBOE.............

ATOM KHCJIOPO/Ia M aTOM CEpbl CXO/IHBI
1. 1o....... OK 02 2

8. ATOMHAsI OpPOUTAID - ITO................. OK 01 2

UYro npeacrapnseT co0oit aToMHAs
9. Moiens J.Pesepdopna? OK 01 3

10. Onpenenure Kak U3MEHSIIOTCS
HEMETAJUIMYECKHE CBOMCTBA U
3JEKTPOOTPULATENBHOCTD 371eMeHTOB B | OK 02 2
psay Be-B-C-N

11. Mertammueckue 1 BOCCTAaHOBUTEILHEBIE
CBOICTBA DJIEMEHTOB B IIABHBIX
MOATPYIIIaxX ¢ POCTOM 3apsjia sapa OK 02

12 OueHnTe NpaBUIBHOCTD CYXICHUN

A. DJIeMeHTHI I1aBHOW MOArPYIIIIBI
UMEIOT OIMHAKOBOE YHCIIO 2JIEKTPOHOB
Ha BHEIIHEM YPOBHE 3

b. B rmaBHBIX noarpynmax OK 02
BOCCTAHOBUTEJIbHAS CIIOCOOHOCTD
YCUIIMBAETCSl C YMEHBIICHUEM pajyca
aToMa

13. Omnpenenure U3MEHEHUE paguyca aToMa 2
C YBEJIMUEHHUEM 3apsa sapa s OK 02
3JIEMEHTOB 3-Tr0 MepHoaa




14.

B aromax snmemenToB 2*Mg u “°Ca
OJIMHAKOBOE YHCIIO........

IIK 1.1

15.

KaTanI/I:«;aTop- 9TO........

OK 01

16.

Kaxkue Bemecta 006pa3yrorcs B
pe3yabTaTe peakui HeHTpanu3anuu?

OK 01

17.

B PCaAKIMIO 3aMCIICHN A BCTYIAIOT......

OK 01

18.

Omnpenenure TUIBI MPEIIOKEHHBIX
XMMHYECKUX PEAKIUM:

Ca(OH) + 2HCI = CaCl; + 2H,0Ca0
+ CO, = CaCO3

OK 01

18.

SHGKTpOJII/ITI/I‘IeCKaSI Jucconuanus -

K 1.1

19.

IIpuBenure ycioBus NPOTEKAHUS
peaKIy HOHHOro oOMeHa

OK 04

20.

Jaiite Ha3Banus BeriecTBam:N203,
Cl,07, N2O, Al,O3, Na,O

IIK 1.1

21.

HasoBute okcuapl, KOTOpHIE
COOTBETCTBYIOT JIaHHBIM
BemecrBam:Fe(OH)3, H.SOs, NaOH.

OK 01

22.

[IpuBeauTe mpuMepsl ABYX
PacTBOPUMBIX U JBYX HEPACTBOPUMBIX
OCHOBaHUSI.

OKO1

23.

[IpaBaa 1, yTo NUIIEBas coaa — 3TO
coiib?Ecnu ma, To xakoi KUCIOTHI?

I[IK1.1

24,

WHpukaTopsl -310 .............

OK 02

25.

Hazosure KHCJIIOTBI, KOTOPbIM
COOTBETCTBYIOT CIIETYIOIIHE
BellecTBa:KapOOHAT HATPUS, XIJIOPU]
Oapust,CUIIMKAT KaJIMs,MeIHbIH Kyopoc.

OK 02

26.

Ha3oBute ocHOBaHMs, KOTOpBIE
COOTBETCTBYIOT JIaHHBIM
okcugam:FeO, Al,O3, Na0

OK 02

217.

[TpuBeaute GopMyInbl CleayIOMUX
BEIIECTB: Cylb(ar Meau, XJIopu Oapus,
Cynb(GUT IIUHKA, HUTPAT KaJus,
KapOOHAT KaJIbIus

OK 01

28.

Ilenoun - 37O........

OK 01

29.

[IpuBeauTe knaccupuKauoo coseil.
ITpuBeuTe NpUMeEpHI

OK 02

30.

IIpuBenuTe NpU3HAK pEAKNUU MEKIY
CEpHOM KUCJIOTOW U MarHUEM

OK 02

31.

Teopm[ XUMHUYCCKOT O CTpOCHI/Iﬂ
OpPraHMYECKUX COCAMHEHUI ObLia
CcO3JaHa..............

OK 01

32.

[IpuBenute cTpykTypHYIO hopmyIry
TenTHH-3

OK 01

33.

Kak Ha3pIBaeTcst BEIMIECTBO, CTPYKTYpHAs
¢bopmyra KOTOPOro
CHs
I
CH3z;—CH2-C-CH3s
I

OK 01




CH> - CH3

34.

N3omepus- o10........

OK 01

35.

VYKaxuTe BAJICHTHOCTb yIJepoJa B
OPraHu4eCKOM XUMHUH

OK 01

36.

HazoBure yrieBogopo/ibl, KOTOpbIE
BXOJIAT C COCTaB IPUPOJIHOTO rasa

OK 01

37.

MHoroo6pasue opraHu4ecKux
COCIMHEHMI 00YCIIOBIEHO........

OK 01

38.

Kak na3bIBaeTcs peakuus
MOJIyYEHUs] Kay4yKOB

OK 02

39.

Cdhopmynupyiite mpaBmiio
MapKkoBHHUKOBA

OK 02

40.

Kakoii knacc opranndeckux
COeMHEHUH MaéT peaKiuio
«cepedpsHOro» 3epKaja

OK 01

41.

HazoBute k KaKOMY KJIacCy
OpPraHU4YCCKHUX COGZII/IHGHI/If/'I OTHOCHUTCA
TJIMOCPHUH

K 1.1

42.

PeaKum{ OpUCOCIMHCHUA BOAbL
Ha3bIBACTCA ........

OK 04

43.

IIpuBenuTe  Ha3BaHHA  CIEAYIOLIMX
(YHKIMOHATIBHBIX IPYIIIL:
- OH,- COH, -COOH, NH?

OK 01

44,

Peakius Mex 1y kapOOHOBOM KHUCIOTON
U CIIUPTOM , B PE3YJIbTATE KOTOPOM
oOpasyeTcst CJI0KHBIN 2GUp U BoJIA
HA3bIBACTCH......

OK 04

45.

Kak B OBITY Ha3bIBaIOTCS CIIOKHBIE
3(UpPHI TTUIEPHUHA U BBICIINX
KapOOHOBBIX KHCJIOT?

IK 1.1

46.

BBI6epI/ITe JABa JUIIHUX COCIUHCHUA :
caxapo3a, OeJarj03a, MypaBbUHas
KHCJIOTA, KpaxXMaJl, TJIFOK034, KaydyK

IIK 1.1

47.

OMBUIEHME- OTO.....

OK 04

48.

KakoBa riiaBHast Onojgorudeckas POJib
TJIFOKO3bI B OpraHU3ME YCJIOBCKA

OK 04

49

CKOpOCTh TOMOT€HHOM XUMHYECKOU
peaKuuy MPONOPUUOHAITIbHA H3MEHEHUIO:

OK 04

50.

Ha3zoBute npusHaku,

XapaKTEePU3YIOIIHE COCTOSHHE
XUMHAYECKOE PaBHOBECHUE peardupyrolei
CHUCTEMBI

OK 02




4. OneHOYHbBIE CPeICTBA PYOEKHOT0 (TEMATHYECKOT0) KOHTPOJIS 1O
o0meodpa3zoBaTeIbHOM yueOHOM ucuuniaude " Xumus'"

PyOexHbplii (TemMaTHueCKHil) KOHTPOJIb IO AUCHUIUIMHE «XUMUS» MPOBOJIUTCS B
(dbopMe mpOBEpPOUYHBIX paboOT MO paslielaM OCHOBHOIO MOJIYJIS Ha OTIENbHBIX 3aHATHSIX,

KENCOB.
4.1.Pa3nea 1. Paznea 2.

IIpoBepounas padora «CTpoeHue BenecTBA U XUMHYECKHE PeaKI[un»

KonTponpHast paboTa COAepKUT YEThIPE BHUIA 3aJaHUI:

1. 3Bamauym Ha cocTaBieHHE XUMHUYCCKHX (DOPMYJ IBYXaTOMHBIX COCIUHECHHH IO
HNX Ha3BaHHIO.

2. 3ajgauM Ha COCTaBIICHHE YpPABHEHHUI peaKkiMid: COEAMHEHHsS, 3aMeLIeHus,
pasznoxkeHusi, 0OMeHa U peakiuil C y4acTueM KOMIUIEKCHBIX COSAMHEHUI; OKUCIUTENbHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUMN.

3. 3amaHus HaA COCTABJICHHE MOJCKYISIPHBIX W HOHHBIX PEAKIUi TUAPOJIN3a
COJIEH, YCTAHOBJICHHE U3MEHEHHUSI KUCIOTHOCTU CPEJbI.

4., 3amaud Ha pacyeT KOJIMYCCTBEHHBIX XapaKTEPHCTUK [0 YPaBHEHHUSIM
XUMUYECKUX PEaKIUi: MAcCOBOW MM OOBEMHOW [OJIM BBIXOJA MPOAYKTA PEaAKINU
COCMHEHUS OT TCOPETHYSCKM BO3MOXKHOTO; OOBEMHBIX OTHOIICHHH  Ta3o0B;
KOJIMYECTBEHHBIX XapaKTEPUCTUK HMCXOJHBIX BEIIECTB M IMPOJYKTOB PEaKIMU; MAaCChI
(0OBeM, KOJIMYECTBO BEIIECTBA) MPOJIYKTA PEAKIIMHU, €CIIM OJTHO M3 BEIECTB JAaHO B BUIE

pacTBOpa ¢ OMPEAEIEHHOW MacCOBOM J0JIE pacTBOPEHHOTO BELIECTBA.

1 BapuanT 2BApUAHT

1. HOHI/H_HI/ITG YpaBHCHUA, ypaBHHP'ITe, COCTaBbTC MOJIHBIC U COKPAILICHHBIC NOHHLIC
YpaBHEHHSL.

Mg (NO3 )2 + K3 POs = Al Clz + K3PO4s =

Ba (OH )2 + H3 PO4 = Fe SO4 + Naz PO4=

Zn Bra + H2SOs3 = Mn Cl2 + KOH =
2. [IpocTaBbTe CTENEHH OKUCIICHUS 3JIEMEHTOB B CIICAYIOIINX COCTUHCHHUSX.
Bi205, Gap03, CCls HMnO4 FeO, PbO,, PCls, HclOq,
H2Cr207, H2CrOg4, SnSo. XeFq

3. Onpez[eJmTe THUII XMMHYECKOU CBS3H B JJAHHBIX BCIICCTBAX, JOKAXKHUTC 3TOC
IIOMOIIBIO CXEM.

KCI, O.,PH3, Ag, Cl2, NaBr, MgCly, Hz, SO, Cu, Nal, F2, Fe,

4. PaccraBbTe K03((HUIIMEHTHI, ONIPEIIUTE TUIl PEAKIIUU:
a) Mg + N2 ->Mg3N2 a) C +Cr2 03— CO2 +Cr

0) HNO3 + CaO— Ca(NO3)2+H20 B ) NaOH + H2S04 — NazSO4 + H20 + Q

5. ITo ypaBuenuro peakiun CuCl2 +Mg —MgCI2 +Cu, BBIYHCIHTE KOJIUYECTBO BEIIECTBA ME/IH,
ecnu B peakiuto ¢ xjgopuaom menu (I1) serynuno 480 r marHus.



4.2. Pa3nen 2.

IIpoBepounasi padora «CBOMCTBAa HEOPraHUYECKUX BelleCTB)»

[Ipouepounas paboTa COACPKUT TPHU BUA 3aJaHUMN:

1. 3amaum Ha pacuer MaccoBOW JONMM (Macchl) XHUMHUYECKOTO 3JIEMEHTa
(coenuHeHus ) B MOJICKYJIE (CMECH).

2. IlpakTmyeckue 3aaHus Mo KiaccuUKaIMKU, HOMEHKIATYPE U XMMHUYECKUM
dbopMyliaM HEOPraHWYECKHX BEIISCTB PAa3JIMYHBIX KJIACCOB: OMNpEICICHHE Kiacca
HEOPraHWYECKUX  BELIECTB,  Ha3blBaTh  HEOPraHUYECKHE  COCAMHEHUs IO
MEXIYHApOJAHON U TPUBUAIBHON HOMEHKJIAType 10 XUMUYECKUM (opMyIam.

3. 3amaHus HAa COCTaBJICHHE YpPaBHEHMH XHMHYECKHX PEaKIHid C ydacTHeM
MPOCTHIX U CIOKHBIX HEOPTaHMUYECKUX BEIIECTB: OKCHJOB METAJJIOB, HEMETAIJIOB U
aM(OTEepHBIX 3JIEMEHTOB; HEOPraHMYECKHUX KHUCIOT, OCHOBAaHUH U  aM(OTEpHBIX
TUIPOKCUIOB, HEOPTAHMUYECKUX COJICH, XapaKTepU3YIONINX HMX CBOKMCTBA M CIIOCOOBI
MOJTyYCHHUSI.

1-e6apuanm.
1. Jansl BemectBa: xmopua meau (1), consnas kucnora, okcua meau (II), ruapokcun kanms,
okcun pocdopa (V), okcup kamusi, Cyabdar KaJiusi HaTpus, cepHasi KUCIIOTa, Cylb(ar xeye3a
(III), runpokcun anoMuHUSL, TUTUApoopTOdochaT Kaaus, yrapHblid ra3, THAPOKCU ATIOMUHUS.

CocraBbTe (OpMYIIBI BEIIECTB U PACIIPENCTUTE UX IO OCHOBHBIM KJIacCaM HEOPTaHUYECKUX
COEIMHEHUI.

2. Harmmmure YpaBHCHHA XUMUYCCKHUX pCaKHHﬁ, C IOMOMIBIO KOTOPBIX MOKHO OCYIICCTBUTD
CJICaAyromue rnmpeBpalcCHusA:

Fe — Fe2O3 — FeClz — Fe(OH)3 — Fe2O3 — Fez(S04)3 — BaSO4
VYKaxuTe TUI KaKI0M XUMUYECKON pEaKInu.

3. C xakuMU M3 NMEPEUYMCICHHBIX BEIIecTB OymeT pearupoBath okcua Kaaus: SO2, NaOH, HCI,
H20, CaO, Oz, Cu(OH)2? Hanummte ypaBHEHHUS BO3MOXKHBIX PEaKITHIA.

4. CoctaBbTe YpaBHEHUSI XUMHUYECKUX PEAKIINN, CXEMBI KOTOPBIX JTaHBI HIDKE!
1. Mg+... > MgSOs+ H:
2. SO3+ ... —» CaSOq4
3. Ca(OH)2+... —» ...+ H.0
4. P20s+ ... — NazPOs+ H20
5. K2SOs+ ...— BaSO4+ ...
6. CaCOsz+...— H20+ ...+ CO2
2-BapHAaHT.

1. Mans! BemecTBa: cynbdar antomMuHus, ruapokcua xenesa (I1I), okeun Hatpus, azoTrcras
KHCJIOTa, THIPOKCOXJIOPU MarHus, OKCUJ] IMHKA, TUAPOKCU] KAJIBIUS, CEPHUCTAst KUCIIOTa,
oprodocdar kanus, XJI0pua amoMuHuS, cyabdun xenesa (1), yrinexucisiii ra3, CUIMKaTt
xpoma(Il). CoctaBbTe GOpPMYIIBI BELIECTB U PACHPEACTUTE UX [0 OCHOBHBIM KJIaccam
HEOPraHUYECKUX COEAMHEHUH.



2. Hanmumure ypaBHEHUSI XUMUUYECKUX PEAKIMA, C TOMOIIBIO KOTOPHIX MOKHO OCYILIECTBUTh
CIIEYIOIINE IPEBPALLICHUS:

Zn — ZnO — ZnCl; — Zn(OH)2 — ZnO — Zn3(PO4)2 — P20s
VKaXHUTE THIT K&XKI0W XUMUUECKOH PEaKInu.

3. C KaKMMH M3 IEPEUUCICHHBIX BEIIECTB OyeT pearupoBath cepHas kuciota: K20, HCI,
NaOH, Mg, N2Os, CuCl,, Cu(OH),? Hanumimre ypaBHEHHS BO3MOKHBIX PEaKIIUii.

4. CocraBbTe YpaBHEHHS XUMUYECKHX PEAKIIMI, CXEMbI KOTOPBIX JaHbl HHKE:
1. SO2+ ... > K2S0O3
2. Ba(OH)2+... — ...+ H20
3. Ca+...— Ca(NO3)+ H:
4. N2Os+ ... — LiNO3
5. KCl+... > AgCl+...
6. FeCls+... — ...+ Fe(OH)3

4.3. Paznea 3.

IIpoBepounas padora «CTpoeHue U CBOICTBA OPraHMYeCKHUX BelecTB)
ITo nToram nzyuenus paszzena 4 odydarouuecs 0yayT CIIOCOOHBI:
- OIpEleNsTh IIPUHAJIEKHOCTD BELICCTB K  PasJIMYHBIM KJlaccaM OpraH
- Ha3bIBaThb M3YYCHHBIC BEILECTBA 10 «TPUBHAJIBHON» WIH MEXKIYHAPOIHON
HOMEHKJIATypE;
- XapaKTepU30BaTb CTPOCHHUE U XMMHUYECKHUE CBOMCTBA U3yYEHHBIX
OPraHUYECKUX COCTUHECHUN;
- OOBSACHATH 3aBUCHMOCTb CBOWCTB OPraHMYECKUX BELIECTB OT UX COCTaBa U
CTPOCHHUS;
- MPOBOAUTH BHIYMCIEHUS 10 XUMUUYECKUM (OpMyJiaM U YPaBHEHUSIM.
TemaTuueckuit KOHTPOJIb OCYILECTBIIIETCS MeTOI0M TecTupoBanus (1) nnu B
(dbopMe nMCbMEHHON paboThI, BKIIOYAOIIEH IpakTuueckue 3aganus u 3aaaqu (II).

1. BermecTBo, cOCTaB KOTOPOTO BBIPAXKEH MOJIEKyIsApHOi hopmysoit C3Hg, oTHOCHTCS

K KJIaccy:
1) Apennt 2) aJIKaHbI
3) AunkeHbl 4)aJIKUHBI
2. HaszBanue Bemiectsa, popmyna koroporo: CH3-CH(CH3)-CH2-CH2-OH
A) Oyranon-2 b) mnenranon-2
B) 2-merunOyranon-4 r) 3-meTunodyranon-1
3. BemectBo, umeromiee popmyny CH2=CH2 HazbIBaeTcs:
1) STUJIEH
2) CIMIEPUH
3) IPONAHOJ

4, BemiecTBo, Ha3BaHWE KOTOPOTO NMPOMHOHOBAs KUCIOTA, UMEeT hopMyITy:



1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

C2oHsOH
(CM2NH
CH3-CH2-COOH
C3HqOH
5. Jlyist anKkaHOB XapaKTepHa PeaKIus:
npucoenuuenus H
XJIOPUPOBAHHUSI HA CBETY
obecrBeunBanus pacteopa KMnO4
MOJIMMEPHU3AIUT
6. MetaHoa pearupyer c:
HATpUEM
BOJIOH
BOJIOPOJIOM
METaHOM
7. YKcycHasi KHCJIOTa BCTYIIAET B PEAKIIHIO C:
AgNO3
NaCl
Na2CO3
H20

8. Bepnbl 11 yTBepKIeHUS:

. AMUHEBI IIPOABJIAOT OCHOBHBIC CBOMCTBA

. AMHHOKMCJIIOTBI IMPOABJIAIOT TOJIBKO OCHOBHBIC CBOMCTBA

1)
2)
3)
4)

1)
2)
3)
4)

10.

1)
2)
3)
4)

BEPHO TOJIBKO A

BEPHO TOJBKO b

BEpHBI 00a yTBEPKACHUS

HEBEPHO HU OJIHO U3 YTBEPXKACHUMN

9. VYpaBuenue xumuueckoit peakiun C2H6+CI2*"C2HSCI+HCI sBasercs:

peaxIel 3aMeIeHus, MPOTEKAIOIIEH 110 paAuKaATbHOMY MEXaHU3MY
peaxIel mpUCOeIMHEHUS, MPOTEKAIOMICH TI0 PaJUKAIEHOMY MEXaHU3MY
peaxIyeil 3aMemieHus1, MPOTeKaroIIel T0 MOHHOMY MEXaHU3MY

peakuueit NpUCOeANHEHHs, MPOTEeKaroIIel 10 HOHHOMY MEXaHU3MY

B peakuuto «cepeOpsiHOro 3epkaia» (C aMMHUAYHBIM PacTBOPOM OKCHJIA

cepebpa) BCTymaer:

ATAHOI

IJII0K032

TIIMLEPUH

Kpaxmail

11.  VYcraHoBUTE COOTBETCTBHE MEXIy Ha3BaHWEM BEIECTBA U KIIACCOM

(Tpymnmoii) OpraHuYecKUX COeNMHEHHH, K KOTOPOMY(-0i1) OHO IPUHAITIEKUT.



Hazpanue

BEIIleCTBA

A)

CH3COOH

b)CH3-CH2-CHs

B)CH>=CH-CHz3-

CH3

I') CH3-CH2-OH

Kiacc oprannueckux coeuHEeHU
1) OJIHOATOMHBIE CITUPTHI

2) YTIICBO/IBI

3) KapOOHOBHIE KUCIIOTHI
4) apOMaTHYECKHE YrIIEBOJOPOIbI
5) HEIpeIeIbHEBIE YIIIEBOIOPOIBI
6) IpeJIeIbHBIE YIIIEBOIOPOIbI
12. B cxeme npeBpaiieHuii
15000C Kat +Br,

CHa4 X1 OcH301 X2
BEIIECTBAMHM X1 U X2 COOTBETCTBEHHO
SABIISIOTCSL:

1) alleTHIEH
2) STHIIEH

3) OpoMOeH3011

4) XJIOpOEH301
5) (eno
6) LUKJIOTEKCAaH

13. Ompenenure MoONEKYIspHYIO (OpMyITy BeliecTBa, cojuepxamiero 37,5%
yraepona, 50% xkucnopoaa u 12,5% Bogopoaa. OTHOcUTENbHAs TIOTHOCTh

IIapoB ATOrO BEUIECTBA 110 BOJOPOAY paBHa 16.

1) CH30OH
2) C2oHsOH
3) HCOOH
4) CsHsOH
14.  CkoubKo JTUTPOB BOAOpOA OTpedyeTcs 1 obpazosanus 10,2 I 3THIOBOTO

CIIUpTa U3 alleTallbIETu/1a, ECIHM BBIXO/] IPOIYKTa Peakiuu cocTaiser 80%?
1) 6,2 11
2) 3,1n
3) 12,75 n
4y 112



5. Bonpocsl nis augdepeHupoBaHHOT0 3a4eTa

1. TlepeuncinTe OCHOBHBIE TOHATHS XUMUU.
2. Kak oTnuuuTh (U3HUECKOE SBICHUE OT XUMHUYECKOT0?

1.
2.

No ok

o

9.

10.
11.
12.
13.
14.
15.

Kakue cBolicTBa XUMUUYECKHUX AJIIEMEHTOB H3MEHSIOTCS IEPUOIUYECKU?

[TokaxuTe B MEPUOIUICCKON CUCTEME MEPHOIbI XUMHUECKUX JIEMEHTOB U OOBSICHUTE
M3UYECKUH CMBICIT TIEPHO/IA.

[TokaxuTe B MePHOIUIECKON CUCTEME TPYIIIBI XHMHUYECKUX JIEMEHTOB U OOBSICHUTE
(U3UYECKU CMBICIT JIETICHHUS JICMEHTOB Ha TPYIIBI U TIOATPYIIIIHL.

Yem xapakTepusyroTcs S-, pP-, d- u f-anemenTsi?

CKOJIBKO MPOCTPAHCTBEHHBIX OPUECHTAIIMI BO3MOXKHO IS S- M P-AJIEKTPOHOB?
Cdhopmynupyiite onpe/ieieHne TOHITUS «XUMUYIECKas CBSI3bY.

OxapakTepu3yiTe KOBaJECHTHYIO CBA3b. Kakue BUJIbl KOBaJICHTHOM CBSI3M BaM W3BECTHBI?
IIpuBenuTe NpUMEpSI.

ChopmynupyiiTe onpeaeneHue MOHITHS «AJIEKTPOOTPUIIATETFHOCTDY.

YkaxkuTe 00J1acTU IPUMEHEHUST KOMIUIEKCHBIX COCIMHEHUH Ha KEJIe3HOIOPOKHOM TPAHCIIOPTE.
OxapakTepu3yiTe 0COOEHHOCTH BOJIOPOTHOM CBSI3H, €€ BIMSIHUE Ha CBOKWCTBA BEIIIECTB.

YeM oTryaroTcst aMopHBIE BEIIECTBA OT KPUCTAIUIOB?

Chopmynupyiite onpeeneHrne NOHITUNH «PaCTBOP», «PACTBOPUTEIbY.

[Tepeunciure OCHOBHBIE CIIOCOOBI BHIPAXKEHUST KOHIIEHTPAIUU PACTBOPOB.

Kaxkue BemiecTBa Ha3bIBalOTCS JIESKTPOJIMTAMH M HEAJICKTPOJIUTAMHI?

Omnpenenute BAICHTHOCTh U CTETIEHb OKHCIICHUS aTOMOB B BemecTBax ¢ popmymnamu: N2, NFs,
NHs, H202, F2, SO2, SO3, N2Os.

18. Ompenenure MaccoOBYIO JIOJIIO CEPHI B CyJb(aTe IBYXBaJCHTHOTO MeTaia, 7,2 T KOTOPOro
IIPU PEaKIMHU ¢ U30BITKOM XJIopuia 6apus oopazoBanu 13,98 r ocaaka.

19. Kakoii 00beM XJI0pOBOI0OpOIa MOXKET OBITH morydeH u3 40 1 xyopa?

20. Oxkcup Bananus (V) moyydaroT CKUraHMEM MOPOIIKA MeTalia B Kuciopoje. Paccunraiite

Maccy BaHaJusl, HEOOXOAUMYIO /ISl IOJyuyeHus: okcuaa Maccoi 50 r.

21.CocTaBbTe 2JEKTPOHHBIE (POPMYITBI 2IEMEHTOB C MOPAIKOBBIMH HOMepamu 23, 33.

UeM OTIIMYArOTCS MX MJICKTPOHHBIC (OPMYITBI?

22. B 200 min Boab! pactBopuin 4,0 T okcuaa 6apusi. OnpeaenuTe MacCoBYIO JI0JIIO

PacTBOPEHHOTO BEIIECTBA B PACTBOPE.

23. Hanumute cTpyKTypHBIE (POPMYIIBI CIAEIYIOIUX YIIEBOAOPOAOB!
a) 2,2-qumertunnpona; 0) 2,2,4-TpUMEeTHIINEHTaH;
B) 2-MeTWI-3-3THI0YTaH; T) 2,3-qumeTnnoyreH-1.
24. CocTaBbTe ypaBHEHHUS pEaKIUii, COIJIaCHO CXEMeE:
C — CHs — CH3Cl — C2Hg — COo.
25. Hanumure hopmyny aiist onpeneneHus CKOPOCTH XUMUUECKON peakinu.OT Kakux
(aKkTOpPOB 3aBUCUT CKOPOCTh XMMHUYECKON peakiuu?
26. Kakue peakuun HazwpiBaroTcst 00patumbiMu? Chopmymnupiite npunnui Jle [Hlatense.
27. HazoBuTe XapakTepHbIE IIBETHbIE PEAKIIUU OETIKOB.
28. Yto Takoe peakuus srepuduxanun? Jlaiite onpenenenre noHITHIO "ciokHbIe 3puphl”
29. [IpuBeguTe NpUMepsl MOHO-, M- U TIOJUCAXapUIOB
30. Kaxoii ra3 Beiensercs B aroMmochepy npu COKUTaHWH TOTLITHBA?



III. OIIUCAHUE OPIAHM3AIMU OLHEHUBAHUA U ITPABUJI ONPEAEJEHUSA
PE3YJIbTATOB OHIEHUBAHUS.

VYpoBeHb TOATOTOBKM OOYYaIONMXCs IO  00Ieo0pa3oBaTeNlbHOM  YIeOHOM IUCIUTUIMHE
OLICHMBAaeTCsl B Oauiax: «5» («OTIU4HOY), «4» («xopomio»), «3» («yIOBIETBOPHUTEIBHO»), «2»
(«HEYIOBIETBOPUTEIIHHOY).

Onenka «omauuno» - OOydYalOIIMKCA TIOKA3bIBACT IIOJIHBIE M TIIyOOKHME 3HAHHA
POrpaMMHOT0 MaTepuaa, JOTHYHO U apryMEHTUPOBAHO OTBEYAET Ha MOCTaBIECHHBINH BOIPOC, a
TaK)Xe JIOMOJIHUTEIbHBIE BOIMPOCHI, MOKA3BIBAET BBICOKHI YPOBEHb TEOPETUUYECKUX 3HAHMM.
[IpakTuueckyro yacth BoinonHsAeT Ha 100%.

Onenka «xopowo» - OOyYarOIIMICS TOKAa3bIBAaeT TIyOOKHE 3HAHHS IPOTPAMMHOTO
MaTepuaia, FpaMOTHO €ro M3Jiaraer, JOCTaTOYHO MOJHO OTBEYAeT HA MOCTaBIECHHBIA BOMPOC U
JIOTIOTHATEIFHBIE BOIPOCKHI, yMeno (opMynupyeT BBIBOABL. B TOXe BpemMs MHpH OTBETE
JOITYCKaeT HeCyIIeCTBeHHbIE MorpemHocTu. [IpakTuueckyro yacts Beinonnser Ha 90%-80%.

Onenka «yoognemeopumenvHo» - OOYYAIOIIMHCS TOKa3bIBAeT JIOCTATOYHBIE, HO HE
rIyOOKHe 3HAHUSI MPOTPaMMHOTO MaTepuaia; MpU OTBETE HE JOIMyCKaeT IpyObIX OUIMOOK WK
MPOTUBOPEUMI, OJHAKO B (POPMYITUPOBAHWU OTBETA OTCYTCTBYET JIOJDKHAS CBSI3b MEXKIY
aHAJIM30M, apryMeHTanued M BbIBOAaMH. JlJig mMoslydeHHs NpaBHIBHOTO OTBeTa Tpedyercs
yTOYHSsIOIKe Bompockl. [IpakTiudeckyro yactsb BoinonHseT Ha 70%-60%.

OueHka «Hey0081emeopumenbHo» - 00y4YaIOIIUICS TOKA3bIBA€T HEIOCTATOYHBIC 3HAHUS
MPOrpaMMHOT0 MaTepuaia, He CIIOCOOEH apryMEHTHPOBAHO M IMOCIEN0BATENbHO €ro M3Jararh,
JIOTTyCKaeTCsl TpyObIe OIMOKHM B OTBETaX, HEMPABMIHLHO OTBEUYAET HA MOCTABIECHHBIN BOMPOC WU
3aTpyaHseTcs ¢ OTBeToM. [IpakTrueckyro 4acTh BhIIOIHSAET HA MeHee 50%.

Hugpgpepenyuposannoiii  3auem  TPOBOAUTCS B NEPUOJ  HSK3aMEHALIMOHHOW CECCHH,
YCTaHOBJICHHOW KaJeHJapHbIM y4eOHBbIM TpaduKOM, B pe3yibTare KOTOPOro IMpernojaBaTesieM
BBICTABJISIETCS WTOTOBasi OIICHKA B COOTBETCTBUM C MPABHIIAMHU OIPEACIICHUS PE3yIbTaTOB
OILICHUBAHMUS.



