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1. IOACHUTEJIBHAS 3AIIMCKA

1.1 Obs1acTh NpUMeHEeHHUs TPOrPAMMBI

PabGouas mnporpamma yueObHoro mnpeamera OOIL12 «Xumus» SBISETCS YaCThIO
00pa3oBaTeNbHONW MPOTPaMMbl MOATOTOBKH CIICIUATMCTOB CPEAHEr0 3BEHA, pa3paboTaHHOW B
cootBercTBUU ¢ ®I'OC CIIO nmo cnemmanbroctd 40.02.01.11paBo M opraHuzamusi COIHAIBHOTO
o0ecrieyeHus, yTBEPKACHHOTO npukazoM MunoopHayku Poccun ot 15.05.2014 Ne 508

1.2. MecTo npeaMera B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CIENHAJIMCTOB CPeIHEro
3BeHa

VYuebuniii mpeamer OOIL12 «Xumus» BxomuT B pazzgen «OOmeodpazoBaTeabHbIE
MIpeaAMETHI 00111e00pa30BaTEIHPHOTO YYEOHOTO IUKJIA.

1.3 O0bem yueOHO# JUCUMIIJIMHBI M BBl Y4e0HOH padoThl

Bup y4eOHoii padoThI O0BneM yacoB
O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOT0 peaMeTa 123
B TOM YHCIIC:
- TEOpETUIECKOe 00yIeHUE 40
- IPAKTUYECKUE 3aHATHUS 40
- caMocTosTeNbHas paboTa 43
- KOHCYJIbTaI[H -
- IPOMEKYTOYHAs aTTecTanus - AU PepeHIIMPOBAHHBIN 3a4ET

2 IINTAHUPYEMBIE PE3YJIbTATbBI
B pesynbrare usydeHus mnpeamera y oOydaroumxcs JOJKHBI OBITh C(HOPMHUPOBAHbBI
JMYHOCTHBIE, METAIIPEIMETHBIE U IPEIMETHBIE PE3YIIbTATHI.
JInuHOCTHBIE pe3yJIbTaThl
JINYHOCTHBIE ~ pe3ynbTaTbl  OCBOEHUS ~ OCHOBHOM  00pa3oBaTelbHOM  MpOrpamMmbl
0o0y4JarImuMHUCs OTpa)XatoT TOTOBHOCTh M CHOCOOHOCTh OOYYaroOLIUXCsl PYKOBOJCTBOBATHCS
c(OpMUPOBAaHHON BHYTPEHHEW TMO3UIIMEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAalUH,

MO3UTUBHBIX ~ BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOIIMX TPAAMIMOHHBIM  ILEHHOCTAM

poccHiickoro o0IIecTBa, pacIIMpeHUe >KU3HEHHOT'O OIbITa W OMbITA JIEATENBHOCTH B Ipolecce

peann3aii OCHOBHBIX HAaIIPABJIEHUH BOCIIMTATENbHOMN AESITEIbHOCTH, B TOM YHCJIE B YACTH:

TPaKIAHCKOI0 BOCIIMTAHMSA:

— c(pOpMHUPOBAHHOCTH I'PAXkTAHCKON MO3ULNUN 00YUaIOUIErocsl Kak aKTUBHOTO M OTBETCTBEHHOI'O
YJieHa POCCUICKOro 00IEeCTBa;

— OCO3HAaHHWE CBOMX KOHCTUTYLIMOHHBIX TIpaB MU OOSA3aHHOCTEH, YyBa)X€HHME 3aKOHAa U
IIPaBOIIOPSIIIKA;

NAaTPUOTHYECKOI0 BOCIIMTAHUSA:

— c(OopMHUPOBAaHHOCTh POCCHMCKON T'pa)kJTaHCKOW HIEHTUYHOCTH, MATPUOTU3MA, YBAXKEHHS K
CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH mepel PoaumHo#M, ropmocty 3a CBOM Kpau, CBOIO
Poauny, cBOM A3BIK M KYyJBTypy, NPOLLIOE M HACTOSIIEE MHOTOHALIMOHAIBHOTO Hapoaa
Poccuwn;

— IICHHOCTHOE OTHOLIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, MUCTOPUYECKOMY U IPUPOIHOMY
HaCJIEUIO, MaMSITHUKaM, TpagulusaM HapoaoB Poccum, goctmxenussm Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYAE;

AYXOBHO-HPABCTBEHHOT0 BOCHUTAHMS:

— OCO3HaHUE AYXOBHBIX IEHHOCTEN POCCUIICKOr0 Hapo/a;

— ¢c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEJCHHUS;




— CIIOCOOHOCTH OIICHMBATh CUTYallMI0O W NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYICh Ha
MOpaIbHO-HPABCTBEHHbBIE HOPMBI U LICHHOCTH;

— OCO3HaHHWE JIMYHOTO BKJIaZa B IOCTPOCHHUE YCTOWIMBOIO OYAYILEro;

ICTETUYECKOT0 BOCTIMTAHUSA:

— DCTETUYECKOE OTHOUIEHME K MHUpY, BKJIKOYAs 3CTETHKY ObITa, Hay4HOI'O M TEXHUYECKOI'O
TBOPYECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX OTHOIICHHIA;

— TOTOBHOCTbH K CAMOBBIPa)XKEHHIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIICHUE MPOSBIATh KauecTBa
TBOPYECKOI JINYHOCTH;

(pu3M4YecKOro BOCIUTAHUS:

— ¢chOpMHUPOBAHHOCTH 37J0POBOI0 U 0€30MaCHOr0 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO;

TPYAOBOI0 BOCIIMTAHMSA:

— TOTOBHOCTbH K TPYAY, OCO3HAHUE IIEHHOCTH MaCTePCTBa, TPYAOJII00HE;

— TOTOBHOCTh K AKTHBHOH [EATEIbHOCTU TEXHOJIOTMYECKOW M COLIMAIBHON HANpaBiIeHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMMPOBAaTh, IJIAHUPOBATh M  CAMOCTOSITEIBLHO  BBIIOJHATH  TaKylO
NESITEIbHOCTD;

— HWHTEpeC K pa3IuyHbIM cdepamM NpoPecCHOHATBHON JAEATEIBHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp Oyay1ieii mpodeccruu u peann30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC TIAHBI,

— TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPA30BaHUIO HA MPOTSLKEHUHU BCEH JKU3HU;

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

— C(pOPMHUPOBAHHOCTb  JKOJOTMYECKOW  KYyJIbTYpPbl, IOHMMAHHUE BIUSHUS  COLIMAJIBHO-
SKOHOMHMYECKUX TPOIECCOB HAa COCTOSHHUE MPHUPOJHON M COIMAIBHON Cpeabl, OCO3HaHHE
rJ100aTBHOTO XapaKTepa IKOJIOTHUECKUX MPooIIeMm;

— aKTUBHOE HEMPUSTHE IEHCTBUHN, MPUHOCAIIUX BPE OKPYKaIOLIeH cpee;

— yYMEHHE MPOTHO3MPOBATH HEOIATONMPHUATHBIC YKOJOTHYECKUE MOCIICICTBHS MPEIIPUHAMACMbIX
NENCTBUI, IPEIOTBPALATh HX;

— OCO3HaHHE ILIEHHOCTH HAy4HOH [eATEJbHOCTH, I'OTOBHOCTb OCYILECTBISATh IMPOEKTHYIO U
MCCJIEI0BATEILCKYIO AEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

YyuuteiBas crienuduky npeamera OOII 12 Xumus, TMUHOCTHBIE pe3yIbTATHl B IPOTpaMMe

KOHKPETU3UPOBaHBbI KaK:

JIP01- chopMHpPOBAaHHOCTh YYBCTBA TOPJIOCTH W YBAXEHUS K HCTOPUH M JOCTHXKEHUSIM
OTEYECTBEHHOM XMMMYECKONH HAyKHM; XMMHUYECKM TPaMOTHOE MOBEJIEHHE B NPOQecCHOHATBHON
JESATENIbHOCTH M B OBITY NpU OOpameHuM C XMMHYECKHMHU BELECTBAaMH, MaTepuajlaMd H
IIpoLEeccamy;

JIP02-roTOBHOCTH K IPOJOHKEHUIO 00pa30BaHus U MOBBIIIEHUS KBaTU(UKALUK B N30paHHOM
npo¢ecCHOHATIBHON EATEIbHOCTH U OOBbEKTUBHOE OCO3HAHHE POJIM XMMHUYECKUX KOMIETEHIUH B
3TOM;

JIP03-criocoOHOCTh  MCMOJIB30BATh JOCTHXKEHHS COBPEMEHHOM XUMHMYECKOW HayKu M
XUMHUYECKMX TEXHOJIOTUHA JUIsl TIOBBIIIEHUS COOCTBEHHOTO WHTEUIEKTYaJIbHOTO pAa3BUTUS B
BBIOpaHHOM PO ECCHOHATILHOMN 1EATEIbHOCTH;

JIP04-roTOBHOCTB M CITIOCOOHOCTH K O0Opa30BaHMIO U CaMO0Opa30BaHUIO Ha MPOTSKEHUU BCeH
YKU3HU;

JIP05-chopMHUpPOBAaHHOCTh SKOJOTHMUECKOW KYJIBTYPHl, IMOHWMAaHHE BIHUSHUS COIMATBHO-
PKOHOMHYECKUX TIPOLIECCOB HA COCTOSIHME MPUPOJHOW M COLUAIBHOM CpENbl, OCO3HAHUE
100aTBbHOTO XapaKTepa HKOJIOTHIECKUX TTPOOIIeM;

JIP06-akTUBHOE HENPUATUE ACHUCTBUN, TPUHOCIILIUX BPE OKpYKaIOUIEH cpenie;

JIPO7-cOBEpIIEHCTBOBAHNE  SI3BIKOBOM M YMTATEIBCKOM  KYyJIbTYpbl KaK  CpPEICTBA
B3aMMOJEHCTBUS MEXKIY JTIOAbMH U TO3HAHUS MHUPA;

JIP08-0co3HaHNE IEHHOCTH HAYYHOU AESTENBHOCTH, TOTOBHOCTh OCYIECTBIIATh IPOCKTHYIO U
M CCJIEI0BATEIbCKYIO AESITEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

Hna oopmuposanus nuunocmuvix pe3yromamos y ooyuarowuxcs gopmupyromes YVJI:

— YB@XKEHHUE K UCTOPUH U JOCTHKEHHSIM OTEYECTBEHHON XMMUYECKON HAyKH;



TOTOBHOCTh M CIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CAaMOOOPa30BaHUIO, HA MIPOTSKCHUH
BCel JXKU3HU,

COBEPIICHCTBOBATh UMEIOITUECS 3HAHUS;

JKeJIaHWEe 0CO3HABATh CBOM TPYJHOCTH U CTPEMHUTHCS K UX MIPEOOICHHIO;

MOJIOKUTEITFHOE OTHOIICHUE K TPYAY, OCO3HAHUE IICHHOCTH MAaCcTePCTBa, TPYAOIIO0HE;

3HaHHWE MOPATBHBIX HOPM U YMEHHUE BBIICIUTh HPABCTBEHHBINM ACIICKT TIOBEICHUS;

YMEHHE COOTHOCHTD MOCTYIKU U COOBITHS C IPUHATHIMU 3TUYECKUMU MPUHITUTIAMH;
MPOSIBJICHUE AMIIATHH, KaK OCO3HAHHOTO TIOHMMAaHUs YyBCTB JPYTUX JIFOACH M CONEPEIKUBAHUS
UM, BBIPXKAIOIIUXCS B TIOCTYIIKAaX, HAPABICHHBIX HA MTOMOIIh ¥ 00eCTIeYeHIE 01aromoIyqusl.
pa3BUTHE ATHYCCKHX YYBCTB — CThbIJIa, BUHBI, COBECTH KaK PEryJATOPOB MOPAIBHOIO
[IOBEIECHMUS,

3HATh OCHOBBI 3KOJOTHYECKOW KYJIbTYPhI: IPHHATHE [ICHHOCTH IPUPOTHOTO MUPA, FTOTOBHOCTD
CJIEJIOBATh B CBOCH JIEATEILHOCTH HOPMaM MPUPOJTOO0XPAHHOTO, HEPACTOUUTEIHHOTO, 3I0POBHE
cOeperaromero moBeICHHUS;

YCTaHOBKA Ha 3JIOPOBBINA 00pa3 KU3HU.

@opmuposanue YV][ nposooumcs npu nomowu pewieHus ciedyiouux munogulx 3a0ay.

CaMOCTOSITeNIbHAs OATOTOBKA LIEJIeH U 3a]1a4 yueOHO! NesTeNIbHOCTH;
IIOUCK, aHAJIN3, U3BJIeUeHUEe He0OX0AUMO nH(popMaLnK;
CaMOCTOSITENIbHOE B3aUMOJIEHCTBUE C UH(POPMALIMOHHBIMUA HCTOYHUKAMU;
ydacTue B KOHKypcax U OJIMMIINAJax;
IIPOEKTHAs JAESITebHOCTh 00Y4arOIINXCSl.
MeranpeamMeTHbie pe3yJIbTaThI
OcBoeHne mTporpaMMbl TpPEIMETa COMPOBOKAAETCS (POpPMUPOBAHUEM Yy OOYUYAIOIIUXCS

MeTanpeMETHBIX PE3yJIbTaTOB, KOTOPbIE TOJKHBI OTPaXKaTh:
OBjaieHUe YHHBEPCAJbHBIMH Y4eOHBIMU NMO3HABATEIbHBIMHU A€HCTBUAMM:
0a30BbIe JIOTHYeCKHUe AelicTBHA:

CaMOCTOATENILHO (HOPMYJIHPOBaTh W aKTyalIM3MpOBAaTh NPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

YCTaHaBJ'II/IBaTI) CYHIGCTBGHHBII\/’I HpI/I3HaK NN OCHOBAHUA I CpaBHeHI/Ifl, KﬂaCCI/I(i)I/IKaIH/II/I 158
00001IeHHS;

OTIPENIEIIATH IENTU ICATEIbHOCTH, 3a/1aBaTh MapaMeTPhbl U KPUTEPHU UX JTOCTHIKCHHS,
BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B PACCMATPUBACMBIX SIBJICHUSX;

BHOCHUTH KOppeKTI/IBBI B JACATCIBHOCTL, OICHHBATh COOTBCTCTBUC pe?,y.]'H)TaTOB OeIAaM,
OILICHUBATh PUCKH MOCIICICTBUI e TEIbHOCTH,

paSBI/IBaTI) eraTI/IBHOC MBIIIJICHUC HpI/I peIHeHI/II/I JKN3HCHHBIX np06neM;

0a3oBbIe HCCJIEA0BATEIbCKHE JeHCTBHSI:

BJIQJICTh HABBIKAMHU Yy4YEOHO-UCCIICJIOBATEILCKON W TMPOCKTHOW JICSITEILHOCTH, HaBBIKAMHU
paszperieHus mpoodieM;

CIIOCOOHOCTh ¥ TOTOBHOCTH K CaMOCTOSITEIIBHOMY ITOMCKY METOJIOB PEIICHUS MPAKTHUECKUX
3a/1a4, MPUMEHEHHIO Pa3TUYHBIX METOJ/I0OB TIO3HAHHUS,

OBJIAICHUC BUIAAMHU JOCATCIBHOCTU IO IMOJYYCHHMIO HOBOT'O 3HAHUA, €TI0 HHTCPIpPCTALUU,
npeoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX y4EOHBIX CUTYyallMsIX, B TOM YHCIE TMPHU
CO3JaHun yqe6HBIX " COLUAJIBHBIX ITPOCKTOB,

dbopMUpOBaHHE HAYYHOTO THIA MBIIUICHUS, BIAJCHHE HAYYHOW TEPMHUHOJIOTHEH,
KIIFOYE€BBIMU ITOHATHUAMU U METOAAMMU,

AHAIM3UPOBATH TMOJIYYCHHBIE B XOJ€ PEUICHUS 3a/la4 Pe3yabTaThl, KPUTUUECKH OIICHUBAThH
X JOCTOBEPHOCTH, IPOrHO3UPOBATE USMCHCHUEC B HOBBIX YCIIOBUAX,

JaBaTh OLIEHKY HOBBIM CHUTYallUsM, OIICHHBATh MPUOOPETEHHBIN OMBIT;

OCYIIECTBIISITh IIEJICHANIPABIICHHBI TOWUCK TIEPeHOCa CPEICTB W CIIOCOOOB NIEHCTBHS B
npo¢eCCHOHATIBLHYIO Cpeay;

YMETb NEPEHOCUTDH 3HAHUA B IMO3HAaBaTCJIbHYIO u MMPAKTUYCCKYIO oOiactu
KU3ZHEEATEIILHOCTH,



YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;
BBIJIBUTaTh HOBBIEC UJIEU, IIPEAIAraTh OPUTMHAIBHBIE ITOAXObI U PEILICHHUS;

padora c nHopmanueii:

BJIaJICTh HaBbIKaMU MOJy4YeHUs MH(POPMALIUU U3 UICTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIBHO
OCYILECTBIISATh TIOUCK, aHAJIN3, CHCTEMATHU3aLHUI0 U UHTEPIPETALNIO HHPOPMALIUN PA3THYHBIX
BUJIOB U (pOPM IPEICTABICHHUS;

UCIIOJIB30BaTh CPEACTBAa WH(OPMAIIMOHHBIX U KOMMYHHKAIIHOHHBIX TEXHOJIOTUH B PELICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OpPraHM3allMOHHBIX 3ajiad ¢ cOOII0eHueM TpeOOBaHUN
OPrOHOMHUKH, TEXHUKH O€30IacHOCTH, TUTHEHBI, pPECypcocOEpEeKeHUsl, IPABOBBIX U
THUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

OBiaieHHe YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY /1eiCTBUSAMM:
obduIeHue:

pacro3HaBaTh HEBEpOAIBHBIC CPEICTBA OOIICHUS, TOHUMATh 3HAYCHHUE COIMAILHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CUTYAIM U CMATYaTh KOH(IUKTHL,

BIIAJICTh PA3JIMYHBIMU CIIOCOOAMHU OOIIIEHUS ¥ B3aUMOJICHCTBUS,

pa3BEPHYTO U JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;

COBMECTHAsA NeATCJIbHOCTD:

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHANBUAYAIbHON pabOTHI,
BbIOMpaTh TEMAaTHMKy M METOJAOM COBMECTHBIX HEMCTBHM C y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4jeHa KOJIEKTUBA;

IPUHUMATD 1I€JIM COBMECTHOM JESATENIbHOCTH, OPraHW30BbIBaTh U KOOPAMHUPOBATh JEHCTBUS
no €€ JOCTHXKEHHMIO: COCTABJIATH IUIAH JEHCTBUM, pacOpeleisTh PO C YYETOM MHEHUI
YYaCTHUKOB, OOCYXAaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

OILICHMBATh KaYeCTBO CBOETO BKJIAJa U KaXKJOT0 y4aCTHHUKA KOMaHJbI B OOIIHMI pe3yabTaT mo
pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE IMPOEKTHI, OLEHUBATH HWJEU C TMO3ULUUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISATh TO3UTUBHOE CTPATErMUYECKOE MOBEAECHUE B PA3JIMYHBIX CUTYALUsIX, IPOSBIIATH
TBOPYECTBO U BOOOpakeHHE, OBITh MHUIIMATUBHBIM.

OBJiajieHHe YHUBEPCAJIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:
CaMOOpPraHM3aNus:

CaMOCTOSITENIbHO OCYIIECTBIISITh IMO3HABATENbHYIO JEATEIbHOCTh, BBISBISATH MPOOIEMBI,
CTaBUTh W (POPMYJIHPOBATH COOCTBEHHBIC 3a7a4l B 0OpA30BATENBHON NIEATEIBHOCTH H
JKU3HEHHBIX CUTYalLMSIX;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTECHUH;

croco0CTBOBaTh (hOPMHUPOBAHUIO U TPOSBICHUIO MIUPOKOW SPYAUIIUM B Pa3HBIX OOJACTAX
3HAHMIA, TOCTOSTHHO MOBBIIIATH CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHB;

CAMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CHUTYyallUAM, BHOCUTH KOPPCEKTUBLBI B ACATCIBHOCTb, OLCHUBATH
COOTBETCTBUC PCIYJIbTATOB LEISAM;

BJaJeTh HaBBIKAMHU II03HABAaTEIbHOM pC(I)J'IeKCI/II/I KaK OCO3HAaHHA COBCPIIACMBIX JeicTBUI U
MBICJIMTCJIIBHBIX ITPOLECCOB, UX PEIYJIIBTATOB U OCHOBaHHﬁ;

YMCTH OLICHUBATb PUCKHU U CBOCBPEMCHHO NPUHUMATL PCHICHUSA 110 UX CHUKCHUILO,

IMOLMOHAIBHbIA MHTEJIEKT, PeANnoJaralouuii cpopMupoBaHHOCTD!

CaMOCO3HAHHUsI, BKJIIOYAIONIETO CIOCOOHOCTh IOHMMATH CBOE SMOIMOHAILHOE COCTOSHHE,
BUJIETh HANpaBJCHHs Pa3BUTHUS COOCTBEHHOH SMOIMOHANBHOU c(ephl, ObITh YBEPEHHBIM B
cebe;

caMOperyJIMpPOBaHHUs, BKIFOYAONIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTD
3a CBOE IMOBEIEHHUE, CIIOCOOHOCTh aJalTUPOBAThCS K HSMOIMOHAIBHBIM H3MCHCHHSM H
HpOSIBJ'IS[TI) FI/I6KOCTB, 6I)ITI) OTKpI)ITBIM HOBOMy;



— BHYTPEHHEH MOTHBALIUM, BKIJIIOYAIOLIEH CTPEMJIEHME K JOCTMKEHHMIO LEJIH U YCIEXY,
ONTHUMH3M, HHULIMATUBHOCTb, YMEHUE JCHCTBOBATD, UCXOMS U3 CBOMX BO3MOXKHOCTEH;

— OSMIIATHH, BKIIOYAIOMIEH CIOCOOHOCTh IOHMMATh S3MOIMOHAIBHOE COCTOSHUE JAPYIHX,
YUUTBIBaTh €r0 IpPH OCYHUIECTBICHUH KOMMYHHUKAIMM, CHOCOOHOCTh K COUYYBCTBUIO U
COIIEPEIKUBAHUIO;

NPUHATHE ce0sl U IPYTUX JIIOJde:

— TNpUHHUMATH ce0sl, MOHUMAsi CBOM HEJOCTATKH U JOCTOMHCTBA;

— IPUHHAMATh MOTHBBI U apIYMEHTBI JPYTHX JIFOACH IIPU aHAIU3€E PE3YJIbTaTOB AEATEIbHOCTH;

— TpuU3HaBaTh CBOE MPABO M MPABO JPYTUX JIIOJCH Ha OMINOKY;

— pa3BUBaTh CIIOCOOHOCTb MOHUMATh MUP € IIO3ULIUU JIPYTOro YeJIOBEKa.

Yuumuisas cneyuguxky npeomema OOIL 12 Xumus, memanpeomemuvie pe3yibmamvl
npozpamme KOHKpemu3upoeaHvl Kax:

MPO1-ymenue camMoCTOATENbHO  (OPMYIMPOBATH W aKTyalM3HpOBAaTh  IMpOOIiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE, ONPEIENATh LEINU JAEATEIbHOCTH, 3a1aBaTb IapaMETpbl U
KPUTEpPUU HX JOCTUKEHUS, BHOCUTh KOPPEKTUBBI B JESATEIIBHOCTb, OLIEHUBATh COOTBETCTBHE
pE3yJIbTAaTOB LIEIAM, OLIEHUBATh PUCKH ITOCIEICTBUI IEATENbHOCTH;

MPO02-Bnanerb HaBbIKAMHU Y4eOHO-HCCIEAOBATEIbCKOM UM IPOEKTHOM JAESTEIbHOCTH,
HaBBIKAMU pa3peleHust mpooiiem;

MPO03-criocoOHOCTP W TOTOBHOCTb K CaMOCTOSATEIbHOMY IIOMCKY METOJOB PpELICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMUHbIX METOJO0B [TI03HAHUS;

MPO04-Bnaners BUaMu JESITEIBHOCTH 110 MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIpPETALUHY,
peoOpa30BaHUIO M NMPUMEHEHHUIO B Pa3IMYHbIX YYEOHBIX CUTYalUsX, B TOM YHCJIE MPU CO3/1aHUU
y4€OHBIX U COLUAIbHBIX [IPOEKTOB;

MPO05-ymeHre mnepeHOCUTbh 3HaHMS B II03HABaTEIbHYH0 M IPAKTUYECKyH 00JacTu
KU3ZHEJEATEIIbHOCTH; UHTEIPUPOBATh 3HAHUSA U3 Pa3HBIX IPEIMETHBIX 00J1acTeil;

MPO06-BnaneTs HaydHbIM TUIIOM MBILUICHHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTUEH, KIIFOUEBBIMU
HNOHSTUSIMU U METOJIaMU;

MPO07- BeIIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTMHAIIBHBIE TOAXO0/IbI U PEILICHUS;

MPO08-Bnanerp HaBbIKaMHM TOJYy4YeHUS HHGOpPMalUKW M3 HUCTOYHUKOB pa3HBIX THUIIOB,
CaMOCTOSITENIbHO OCYLIECTBIATh MOUCK, aHAJIN3, CUCTEMATU3AIMI0 U HHTEpIpeTalnio HHPOpMaIUH
Pa3IUYHBIX BUJIOB U (POPM IMpeACTaBICHHUS.

MP09-BnasieTs pazaMuHBIMU CIIOCOOAMHU OOIIEHUS M B3aUMOJIEHCTBUSA, apryMEHTUPOBAHHO
BECTH JUAJIOT, YMETh CMAT4aTh KOHQIMKTHBIE CUTYyalllH, pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOIO
TOUYKY 3pEHHS C UCIIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB;

MP10-noHrMaTh U UCHOIB30BaTh MPEUMYILECTBA KOMaH/IHON ¥ MHIMBUyadIbHOU paboThI;

MP11-BbIOUpaTh TEMAaTHUKy 1 METOABI COBMECTHBIX J€HCTBUI ¢ yu€TOM OOIMX MHTEPECOB U
BO3MOKHOCTEM Ka)KIOTO 4WIEHAa KOJUIEKTHBA, IPUHHUMATHh IEJIA COBMECTHOM JESATEIbHOCTH,
OpPraHU30BBIBATH U KOOPIMHUPOBATH ACUCTBUS MO €€ JOCTHKEHUIO: COCTaBIAThH IUIAH JEHCTBH,
pacrpeaenaTh poJik ¢ y46TOM MHEHUM YYaCTHHUKOB, 00CYK/IaTh pe3yIbTaThl COBMECTHON PabOTHI;

MP12-onieHMBaTh Ka4eCTBO CBOETO BKJIAJa M KaXAOr0 y4YacTHUKAa KOMAaHIbl B OOIIMH
pe3ysbTaT Mo pa3padOTaHHBIM KPUTEPHUSM, OCYIIECTBIISATh MO3UTUBHOE CTPATErMUECKOE OBEICHHE
B PA3JIUYHBIX CUTYaLUAX, IPOSBIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

MP13-caMOCTOATENPHO ~ OCYIIECTBJISITH ~ MO3HABAaTEIbHYK)  JACSTEIBHOCTh,  BBISBIATH
npoOJIeMbl, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTENbHON AEATEIbHOCTU U
KU3HEHHBIX CHUTYallUsX, CAMOCTOSTEIbHO COCTaBJIATh IUIAH peElHIeHUs MpoOJeMbl € Y4ETOM
UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTCHUH;

MP14-cnioco6cTBOBaTh (OPMUPOBAHUS U TPOSIBICHUS IIUPOKOM SPYAUIMH B pPa3HBIX
00J1aCTSAX 3HaHUI, TOCTOSHHO MOBBIIIATH CBON 00pa30BaTeIbHbBIN U KyIbTYpHBIH YPOBEHB;

MP15-ymeHne naBaTh OLEHKY HOBBIM CHUTYallHsIM, BHOCUTb KOPPEKTHBBI B JESTEIBHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJILTATOB LIEIISM.

MP16-ciocoOHOCTh TIOHMMaTh CBO€ SMOIMOHAIBHOE COCTOSHHE, BHJIETh HAMPABIICHUS
pa3BUTHsI COOCTBEHHOM SMOLIMOHATIBHOH cepbl, ObITH YBEPEHHBIM B cele;



MP17-criocoOHOCTh TOHMMATh 3MOLMOHAIBLHOE COCTOSIHME IPYTUX, YYUTHIBaTh €ro mnpu

OCYIIECTBJICHNH KOMMYHHKAIUH, CITOCOOHOCTE K COYYBCTBHUIO U COIICPCIKUBAHHNIO,

—MP18 — cnocoOHOCT, TpPHHUMATH Ce0s, MOHUMAasi CBOM HEIOCTATKH M JIOCTOWHCTBA,
MPUHUMATh MOTUBBI M apTyMEHTHI APYTUX JIIOACH MPU aHAIHU3E PEe3yIbTaTOB JEATEIbHOCTH,
Npu3HaBaTh CBOE MPABO W MPABO JAPYrUX JIOJEH Ha OMIMOKH, pa3BUBATh CIIOCOOHOCTH
MOHUMATh MUP C MO3UIUH JIPYTOro YEJIOBEKa.

s hopmuposanus smux pezyromamos y oodyyaowuxcs opmupyromes YVJ:

PerynstuBHbIE

CHOCOOHOCTh OMpEneNsaTh U (HOPMYIHPOBATH IENUM M 33Jaud JACATEIBHOCTH (KOHEUHBIN
pe3yJbTaT), aHAIM3UPOBAThH YCIOBUS U pa3iuyHble 3 (HEKTUBHBIC TYTH UX JOCTUKECHHUS;
CIIOCOOHOCTh KOHTPOJIMPOBaTh M YIPABIATh HMEIOLIMMUCS pecypcaMu (BpeMmsi, CHIIbI,
CPEICTBA, BO3MOXHOCTH M TIp.); OLICHMBATh IPABWJIBHOCTH BBIMIOJIHEHUSI paboOThI, ee
COOTBETCTBUE 3aIJIAHUPOBAHHOMY Pe3yJIbTaTy U IUIaHY; BHOCUTh HEOOXOIUMBIE KOPPEKTUBBL;
CIIOCOOHOCTh OCO3HaBaTh M OLEHUBATh COJEPKAaHUE M  PE3YJIbTaThl  BBIOJHEHUS
3aIJIaHUPOBAHHOM pabOThl; CPAaBHUBATh CBOM PE3YyJlbTaTbl M CHOCOOBI MX JOCTUXKEHUS C
pe3ylbTaTaMi U CIoco0amMH JOCTHKEHHs APYTUX; aHAIU3UPOBATH MOJNYUYEHHBIH OIBIT U
IUIAHUPOBATh IMEPCIEKTUBBl €ro MCIONb30BaHUs B OyaylieM Yy4eOHOM mpolecce U
BHEYPOUYHOI1 1€SITEIbHOCTH.

Ilo3HaBaTennHbBIE

aHAJIM3UPOBaTh, CPABHUBATH, KJIACCU(PULIUPOBATh U 00001aTh (PAKTHI U siBJICHUS. BBIABIATH
IIPUYMHBI U CJIEJCTBUS IPOCTHIX SIBICHUN;

OCYLLIECTBIISATh CPABHEHHUE, CEpUALMI0 U KJIACCH(PUKAIMIO, CAMOCTOSTEIBHO BBIOMpAs
OCHOBAHUSI U KPUTEPUH JUTSI YKA3aHHBIX JOTMYECKHUX OIEpaluii; CTPOUThH KIIACCH(HUKALINIO
Ha OCHOBE INXOTOMUYECKOTO JIeIeHUs (Ha OCHOBE OTPULIAHUS);

CTPOMUTH JIOTUYECKOE PACCYKICHHE, BKIIOYAIOLIEE YCTAHOBICHUE IPUUMHHO-CIIEICTBEHHbIX
CBs3EH;

CO3/1aBaTh CXEMAaTUUYECKUE MOJIENH C BbIIEJICHUEM CYILIECTBEHHBIX XapaKTEPUCTUK OOBbEKTA.
COCTABIISATh TE€3UCHI, PA3JIMYHbIE BUBI TNIAHOB (IIPOCTHIX, CIOXKHBIX H T.I1.);
peoOpa3oBbIBaTh HHPOPMAIUIO U3 OJTHOTO BUAA B APYroi (Tabiuily B TEKCT U IIp.);
BBIUUTHIBATh BCE YPOBHU TEKCTOBOM MH(pOpMaLINH;

YMETh OINpPEAEATh BO3MOXKHbBIE HCTOYHUKN HEOOXOIUMBIX CBEIEHUH, MPOU3BOAUTH MOUCK
uH(pOpMaINY, AaHATU3UPOBATH U OLIEHUBATh €€ JOCTOBEPHOCTb.

KoMMyHUKaTUBHBIE

CIIOCOOHOCTh HAXOOUTh BBIXOJ U3 CIOPHBIX CHTyallMii ¥ HE CO037aBaTh OTKPBITHIX
KOH(JIMKTOB;

CIIOCOOHOCTH MPUHUMATh PEIIeHUs U TPAMOTHO OTCTAaUBATh CBOIO TOUKY 3PEHMS; TPABUILHO
(GbOopMyITMPOBATH U CTABUTH BOIIPOCHI; YETKO M MOJIHO BBIPAXKATh MBICIIH;

CHOCOOHOCTh KOHTPOJIUPOBaTh CBOE IOBEAEHHWE U TOBEJCHHME NapTHEPOB B TIPYIIIIE;
COTPYIHUYATH C OJTHOTPYIITHUKAMH U TIEJarOTOM.

CIIOCOOHOCTh BOCTIPUHUMATh WH(GOPMAIIMIO B Pa3lUYHBIX PEMPE3CHTATUBHBIX CHCTEMaX,
CO37aBaTh IEJOCTHBIA 00pa3 (IpeaMeTa, CUTyalluH, SIBIICHUS, 3aKOHA W TIP.); CIIOCOOHOCTH
MoJydyaTh HEOOXOAUMYI0 HH(OPMAIMIO pPa3IMYHBIMH CHOCOOAMH W U3 Pa3IMYHBIX
WCTOYHMKOB; BIAJECTh TpPUEMaMH O3HAKOMHUTEIHFHOTO, H3yYarollero, YCBaWBAIOIIETO W
MOUCKOBOT'O YTEHUSI.

Dopmuposanue YV nposodumcs npu nomowu pewieHus Ccreoyiowux munoevlx 3adai no
pasoenam:

OCHOBBI CTPOEHUS BEIIECTBA;
XUMHUYECKHE PEAKIINY;

CTPOEHHE U CBOMCTBA HEOPTaHUYECKUX BEIIECTB;

CTPOEHHE U CBOMCTBA OPraHUYECKUX BEILECTB;

KMHETUYECKHE U TEPMOJUHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUUECKHUX PEaKIIHii;
pacTBOPBHI;



— XWMHS B OBITY U IPOU3BOJICTBEHHOU JEATEIILHOCTH YEIOBEKA.
PacuérHbie 3a1aun 10 XMMHUU JEIIAT HA TUIIbI, a KaK/IbII TUI HA MOATHII.

Tun 1. Beraucinenue mo XuMu4eckum Gopmyram.

Tun 2. 3agaun Ha pacTBOPBHI.

Tun 3. Pemenue 3a1a4 Mo XuMU4eCKuM (popmyram.

Tun 4. 3agaun Ha BeIBe/IeHUE (POPMYIIBI BEIIECTRA.

Tun 5. KomOuHUpOBaHHbIE 3a1a4H.

Tun 6. 3agaun Ha KWHETUYECKUE 3aKOHOMEPHOCTH.

DKCIepUMEHTaIbHBIC 337]a4l — 3TO  3aJlaHUs MPAKTHYECKOT0 XapaKTepa, OTBETHI HA KOTOPHIE
HaXOJAT B Ipoliecce HAOMIOACHHUM 3a OMBbITAMU HIJIM TEOPETHMYECKOTO0  OOOCHOBAHUS CBOMCTB
BeriecTB. [1o cBOeMy CONepIKaHUIO SKCTICPUMEHTANIBHBIE 33aJa4d MOXKHO KJIACCU(HUIIMPOBATH TaK:
a) 3amayn Ha HaOmoneHue; 0) 3amauu Ha IIOJyYCHHE BEIICCTB; B) 3aJladyd Ha IPOBEIACHUE
XapakTEepHBIX pEaklUii; T) 3aJladyd Ha Paclo3HABaHUE BEIIECTB; J) 3aJa4ud Ha KOHCTPYHUPOBAHHE
pUOOPOB.

IIpeameTHbIE pe3yJbTATHI
[To yuebnomy npeamery OOIL 12 Xumus (6azoswiii ypogens) TpeOOBaHUS K MPEIMETHBIM
pe3yJibTaTaM OCBOEHUs 6a30BOT0 Kypca HH()OPMATHUKH JOJIKHBI OTPAXKATh:

IMP601-chopMupoOBaHHOCTH MpEeCTaBICHUM: 0 XUMHYECKOH COCTaBJIAIOIIEH
€CTECTBCHHOHAY4YHOW KapTUHBI MHpA, POJM XHUMHH B TIO3HAHWUU SIBJICHUN TMPUPOIBI, B
GOpMUPOBAHUM MBIIUICHUS U KYyJAbTYphl JHYHOCTH, €€ (YHKIMOHAIBHOM T'PaMOTHOCTH,
HEOOXOUMOM ISl PEIICHHS TIPAKTUYSCKUX 3a7ad U AKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHS K
CBOEMY 37J0pPOBbIO U IPUPOIHOM CPEJIE;

[1P602-Bi1aieHre CUCTEMON XMMHMUYECKUX 3HAHHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIAraoIIne
HNOHATHSA(XUMHYCCKAN DJIEMEHT, aTOM, JJICKTpOHHass 000j0YKa aroma, s-, pP-, -0-3JeKTpOHHBIC
opOuTaIM aTOMOB, HWOH, MOJIEKYJa, BAJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTD, CTEIIEHh OKUCIICHUS,
XUMHUYECKass CBA3b, MOJIb, MOJISIpHAasT Macca, MOJSIPHBI O00BEM, YIIIEpOJOHBIA  CKeJeT,
dyHKUIMOHATbHAS TPYIIa, PajuKajl, U30MEpHUs, TOMOJOTHYECKUN DS, TOMOJIOTH, YIJIEBOJIOPOIbI,
KHUCTIOPOJI- U a30TCOJIEP>KaIlfe COSAMHEHMsI, OMOIOTUYECKU aKTUBHBIE BellecTBA(YTIEBOIbI, JKUPHI,
Oenku), MOHOMEp, TMOJIUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJSPHBIE COCIUHCHUS,
KPUCTAIJIMYECKasT PEHIETKa, TUMBl XUMUYECKHX peakUuuid (OKUCIUTEIHHO -BOCCTAHOBHUTEIBHBIE,
9K30- M DHJIOTEPMHUYECKHE , PEAKIIMH MOHHOTO OOMEHa), PacTBOp, AJIEKTPOJIUTHI, HEITEKTPOIUTHI,
ANEKTOPOIUTHYECKAs! JUCCOLMAIIUS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUUYECKON PeaKluu
XUMHUYECKOE DPABHOBECHE), TEOPHUH M 3aKOHBI(TCOPUS XUMHUYECKOTO CTPOCHUS OPTaHUYECKUX
BelecTB A, M, bytnepoBa, Teopus 3€KTPOIUTHUECKON TUCCOMAlMU, Iepruoanyeckuii 3akoH J[. 1.
MeHneneeB, 3aKOH COXPAaHEHHMsS MacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHM SI3bIK XHUMUH,
dakToNOrMUecKue CBEACHHUSI O CBOWMCTBAX, COCTaBE, MOJYYEHHS U OE30MacHOM HCIHOIb30BAHUU
BOKHEUIIINX HEOPTaHUYECKUX M OPraHMYECKUX BEIICCTB B OBITY U IPAKTUUYECKOW JEATEITHHOCTH
YeJI0BEKa;

I[IP603-yMeHne BBISBIATH XapaKTEpPHBbIE NMPU3HAKM W B3aMMOCBS3b W3YYEHHBIX MOHSITHH,
MPUMEHATH COOTBETCTBYIOLIME MOHSATHUS MPU OMHUCAHMM CTPOEHUS U CBOMCTB HEOPraHUYECKUX M
OPTaHWYECKUX BEIIECTB M WX TMPEBpAICHUHN; BBISABIATh B3aMMOCBSI3b XMMHYECKUX 3HAHUU C
MOHATUSMHU U MPEACTABICHUSAMHU JPYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

ITP604-yMeHre HCIOJIb30BAaTh HAMMEHOBAHUS XUMHUYECKHUX COCIMHEHUN MEXIYHApPOIHOTO
COI03a TEOPETHMYECKOM W TPUKIATHOM XUMUM U TpPUBHAIbHBIE Ha3BaHUS BaXKHEHIIMX
BEIECTB(ITUJICH, alleTWIEH, TIUIEepUH, (eHos, QGopManpaerua, yKCycHas KWJIOTa, TJIMIIMH,
yTapHbIN ra3, yIeKHCIbIN ra3, aMMUaK, raiéHHas U3BeCTb, HeraléHHas U3BECTh, MUThEBAs coa U
JIPYTHUX), COCTaBIATH (DOPMYJIIBI HEOTAHUYECKUX M OPTAHNYECKUX BEIIECTB, YPABHEHHS XHMHUYECKUX
peakiuii, OOBSCHATh MX CMBICH;, MOATBEPHKIATh XapaKTEPHbIE XHWMHUYECKHUE CBONCTBA BEIIECTB
COOTBETCTBYIOIIMMH dKCIIEPUMEHTAMHU U 3aUCSIMU YPaBHEHUH PEaKInii;

I[IP605-ymMeHue ycraHaBiIMBaTh IPUHAJIEKHOCTh  HM3YYEHHBIX HEOPraHUYECKUX U
OpTraHWYECKHUX BEIIECTB K ONMPEACIEHHBIM KjlaccaM WM TPYIIaM COCIWHEHHH XapaKTepH30BaTh MX
COCTaB U Ba)KHEHIIIME CBOWCTBA; OMPEIENATh BHJBI XUMHUYECKUX CBsi3ed (KOBaJIeHTHAsi, MOHHa,



METaJUIn4ecKasi, BOJOPOJHAs)), THIIBI KPUCTAJUIMYECKUX PEIIETOK BEIIECTB; KJIACCH(PUIUPOBATH
XUMHUYECKHE PEAKIIUHY;

ITP006-B1aicHuE OCHOBHBIMH METOAAMM HAyYHOTO IIO3HAHMUS BEIIECTB M XMMHUYECKUX
ABJICHUH(HAOII01eHUE, U3MEPEHUE, IKCIIEPUMEHT, MOAEIUPOBaHUE);

ITP607-ymenue npoBOIUTH pacuéThl O XUMHUECKUM (POPMYIIaM U YPAaBHEHHSIM XUMHUYECKUX
peakuuii ¢  HUCIOJIb30BAaHUEM Gu3MYecKUX BEIUYMH XapaKTepPU3YIOLIMX BEIIeCTBa C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00bEMa(HOPMAJIbHBIE YCIOBUS) I'a30B, KOJIMYECTBA BELIECTBA,
MCII0JIb30BaTh CUCTEMHBIC XUMUYECKUE 3HAHUS IS IIPUHATUS PEIIEHUN B KOHKPETHBIX KU3HEHHBIX
CUTYalUsIX, CBSI3aHHBIX C BELIECTBAMU U UX IIPUMEHEHUEM;

I1P608-yMeHrne TUTAaHUPOBATh W BBIMOJHATH XWMHUYECKHH SKCIEPUMEHT (TIPEeBpAIICHUS
OpraHMYECKHUX BEIIECTB IIPU HArpeBaHUM, IIOJIyYEHHE OJTUJIEHA U U3YYEHUE €ro CBOINCTB,
Ka4eCTBEHHbIE PEAKIIMM Ha aJIbJETU/AbI, KpaxMall, YKCYCHYIO KHUCJIOTY; JeHaTypalus OCJIKOB NpHU
HarpeBaHWU, BETHBIC PEAKIIMH OEIKOB; MPOBOJUTH PEAKIIMM HOHHOTO OOMEHA, ONPENeNiTh Cpeay
BOJIHBIX PaCTBOPOB, KAUECTBEHHbIE PEAKIMH Ha CyIb(ar-, KapOOHAT- U XJIOPUI-aHHOHBI, HA KATUOH
aMMOHMSI; pellaTh SKCIEepPUMEHTaJbHble 3amauu Mo TteMaM «Meramib» U « Hemeramnsl»y) B
COOTBETCTBUM C INpaBWIAMU TEXHUKM OE€30MaCHOCTH MpH OOpalleHuH , BeleCTBAMU U
71a00paTOpPHBIM 00OPYIOBAHUEM; MIPEACTABIATH PE3YJIbTAaThl XUMHUECKOTO IKCIIEpUMEHTa B (popme
3allUCH ypaBHEHHUH COOTBETCTBYIOUIMX peakiuil U (OpMyaupoBaTh BBIBOJBl HAa OCHOBE 3THUX
pe3yJIbTaToB;

I1P609-ymeHue aHanu3MpoBaTh XMMUYECKYI0 HMH(DOPMAIUIO, IOJy4aeMyl U3 Ppa3HbIX
HMCTOYHHUKOB (Cpe/ICTB MaccoBOM nH(popmaiuu, cetb UHTEepHET U ipyrue);

I1P610-ymeHue coGutoiaTh MpaBUila SKOJIOTMYECKU 11€1eCO00pa3HOro MoBeieHUsl B ObITY U
TPYZOBOM JESATENLHOCTH B LIEJISIX COXPAHEHUS CBOETO 3/I0POBbS U OKPY)KAIOIIEH Cpe/ibl; yUUTHIBATh
OIACHOCTb BO3JEHCTBUS HA JKHUBBIE OpPraHU3Mbl OINPEACIEHHBIX BELIECTB, ITOHMMAs CMBICI
IIOKa3aTelIs MPEAeIbHON JOIyCTUMON KOHIIEHTPALUH;

I1P611-ymeHue npuMeHsATh 3HaHUSI 00 OCHOBHBIX JTOCTYIHBIX METOJax MMO3HAHMs BEILECTB U
XUMHYECKHX SBICHUH [ 00yUJaIOMIUXCs ¢ OTPaHUYEHHBIMU BO3MOYKHOCTSIMH 37I0POBBSI;

I1P612-ymeHue ucnoib30BaTh penbeHO ToueuHyro cucreMy oOo3HaueHuit JI. bpains s
3amMcu  XUMUYeckMX  Gopmya s chlenslx W c1a0OBUASIIMX — OOyYaroluXcs.



3 TEMATHYECKOE IINTAHUPOBAHUE U COAEP)KAHUE YYEBHOI'O IIPEJIMETA

HaumenoBaHue pa3jiesioB u
TeM

Conep:kanue yueOHOro marepuasa u GopMbl OPraHu3anuM JAesiTeJIbHOCTH
o0yuyarmuxcsi

O0BeM
4acoB

Koabl
pe3yJbTATOB
ocsoenus OOII

1

2

4

Paznesn 1. OcHOBBI CTPOEHUA

BelllecTBA

14

Tema 1.1. CtpoeHue aToMOB
XUMHYECKHX JIEMEHTOB U
[IPUPOJIa XUMUYECKOH CBA3HU

Conep:kanue y4eOHOIro MaTepuaa

BxoaHoii KOHTPOJIB

Jlekumust Nel. CoBpemeHHass MoJieib CTpoeHus: aromMa. CUMBOJIMYECKHUH SI3bIK XUMHH.
XUMUYECKUH 3JIEMEHT. OJEeKTpoHHas KoHgurypauus aroma. Kiaccudpukanus
XMUMHYECKUX JJIEMEHTOB (s-, P-, 0- amemeHTsl). BasieHTHBIE 37eKTPOHBI. BaleHTHOCTB.
DJNeKTpOHHAs TMPUPOJA XUMHUYECKOM CBSI3H. OJIEKTPOOTPUIATEIBHOCTh. BuIbI
XUMHUYECKOH CBS3H (KOBaJICHTHAsSI CBsI3b, €€ PA3HOBUIHOCTU U MEXaHU3MbI 00pa30BaHUs
(OOMEHHBI U JIOHOPHO-aKIENTOPHBIM), HOHHAs CBSA3b, METAJUIMYECKasi CBS3b,
BOJIOPOJIHAS) U CITOCOOBI €€ 00pa3oBaHuUs.

1a

Jemoncrpanuu.  Mojenu aroMOB XHUMHYECKUX JIIEMEHTOB. MOoJeNn MOJeKy
MPOCTHIX W CJIOXKHBIX BemlecTB (mapoctepxHeBbie u Ctioapta- bpurne6a). Moaenun
opbutaneit pasnuyHOR g)OpMBI. Mozenu u3 BO3AYIIHBIX LIAPOB HMPOCTPAHCTBEHHOI'O
pacrionoxenns Sp-  Sp - Sp° ruGpHAHBIX opoUTANEI.

IIpakTuyeckoe 3aHsaTuNel. PemieHue mnpakTHYEeCKMX 3aJaHUM HA MCIOJb30BaHUE
XAMHYECKOM CUMBOJIMKY U HAa3BaHHWI COEMHEHUI 110 HOMEHKIIATYPE MEXAYHAPOIHOTO
COI03a TEOPETUYECKOW M MNPUKIAJHOM XUMHUM W TPUBUAIBHBIX HA3BaHUM A
COCTaBJICHUSI XUMHUYECKHX (HOPMYJ IByXaTOMHBIX COCIMHEHUU (OKCHUIOB, CYIb(HUIOB,
TUAPUIOB U T.I1.) ¥ IPYTUX HEOPTAaHUYECKUX COSAMHEHUN OTJENBbHBIX KIIACCOB.
IIpakTHueckue 3agaHusl Ha YCTAaHOBJICHME CBS3M MEXAY CTPOCHHEM aTOMOB
XAMHUYECKUX DJIEMEHTOB U IEPUOJUYECKUM W3MEHEHHUEM CBOMCTB XUMHUUYECKUX
SJIEMEHTOB M WX COCIMHEHWA B COOTBETCTBMM C TmoJioxkeHueMm llepronnueckoi
CUCTEMBI.

JIPO2

JIPO4

MPO03
I1P602
I1P609

CamocrosiTesibHast padoTa (Ha BBIOOD).
1.buonorudeckast pojib BOJOPOJIHBIX CBS3EH B OpraHU3AIMH CTPYKTYP OMOTIOIMMEPOB.
2.Tect «CtpoeHue aTOMOB XUMUUYECKHUX 3JIEMEHTOB U MPUPOJAA XUMUUYECKON CBSI3N».

Tema 1.2. Ilepuoguueckuii
3akoH u Tabmmma . M.
MenneneeBa

Conep:xanue yueOHOro MaTepuaJia

JexkumaNe2.llepuognyeckas cucrema xumudeckux »ssemeHToB J[.M. Menneneesa.

O®uznueckuii cMmpicn [lepuonmueckoro 3akona JI.JMI. MenneneeBa. 3akOHOMEPHOCTH

JIPO1
JIPO4




W3MEHEHUS CBOMCTB XUMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX MP04
BEILIECTB B COOTBETCTBUHU C IOJIOKEHUEM XUMHUUYECKOTO 3jeMeHTa B llepmoamueckoi MPO06
cucreme. MHpOBO33peHUECKOe U Hay4yHoe 3HadyeHue llepmommueckoro 3akona JI. U. MPI11
Menneneesa. [Tporunossr .M. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKUX 3JIEMEHTOB. I1P603
JemoncTpauuu. Paznuuneie  ¢Gopmbl Ilepponnuecko CHUCTEMBl XMMHYECKHUX
anementoB [[.M. MenneneeBa. OOpasubl MPOCTHIX BEIIECTB OKCUIOB U TUAPOKCHUIIOB
anemenToB I nepuona.
JlaGoparopubiii onbiT. CpaBHEHHUE CBOWCTB MPOCTBIX BEHIECTB, OKCHUIOB U
ruapokcunos dnemenTos I nepuona.
IIpakTnueckoe 3ansitueNe2. PenieHue NpPakTUKO-OPUEHTUPOBAHHBIX 3a/JaHUM Ha 2
XapaKTepUCTUKY  XUMHUYECKHX  DJIeMEHTOB  «MeTramindecKkue/HeMeTaluInuecKue
CBOICTBa, JIEKTPOOTPULIATEIBLHOCTh U CPOJICTBO K 3JIEKTPOHY XMMHUECKUX 3JIEMEHTOB
B COOTBETCTBUE C HX OJJIEKTPOHHBIM CTPOCHHUEM U IOJIOKEHUE B IEPUOIUYECKOM
cucteMe xuMudeckux snemenToB (.M. Menaeneena.
Jemoncrpauuu. Pazmuuneie  ¢Gopmbl [lepnonnueckoil CHUCTEMBI XHMHYECKHX
sneMenToB [.M. MeHnenecena.
CamocrosiTesibHasA padora.l.3HaueHHE TMEPUOJUYECKOTO0 3aKOHA W XHUMHUYECKHX 2
3JeMeHTOB nepuoanyeckor cucrembl J[.MI. MenneneeBa 1y pa3BUTHS HAyKu U
TOHMMAHHUA XHMHYECKOH KapTHHBI MMpa.2.XapaKTepUCTHKA XUMHYECKOTO dIIeMEeHTa
0 aJITOPUTMY.
Paznen 2. Xumnueckue peakuuu 22

Tema 2.1. TUb XUMHYECKUX Conepmaﬂne yqeﬁﬂoro MaTepHaJa 12 JIPO2

PCAKIHH Jlekmuss Ne3. Knaccudukanuss W TUNBI XUMHYECKHX PEAKIUNA €  y4acTHEM JIPO3
HeopraHnyeckux BemecTB. (CocTaBieHUE ypaBHEHUW  peaklUil  COEeIUHEHMS, 2 ﬁl;)%j
pasio)keHusi, 3aMelleHus, oOMeHa, B T. H. peakuuii TropeHHs, OKHUCICHHS-
BOCCTAHOBJICHHSI. MPO5
Jleknusi Ne4., VYpaBHEHHMS OKHUCICHHSI-BOCCTAHOBIICHUS. CreneHp OKHCIEHUS. 115{4}1)61025
Oxucnutenb W BOCCTaHOBUTENb. OKHCIUTENBHO -BOCCTAHOBUTENIbHBIE pEAKLUUU B 2 1P606
IPUPOJIE, IPON3BOACTBEHHBIX MIPOLIECCAX U KU3HEAEATEIbHOCTH OPraHU3MOB. [1P607
JlabopaTropHblii onbIT. OKUCIUTENBHBIE CBOMCTBA INEPMAHIaHaTa Kajlis B pa3IMYHbIX IP610
cpenax. I1PG11
Jleknuss NeS. KonuyecTBeHHblE OTHOIIEHHS B XUMHUU. OCHOBHBIE KOJWYECTBEHHBIE
3aKOHBI B XUMHUH M PACUETHI IO YPAaBHEHUSIM XUMHYECKUX peakiuii. MoJib Kak eTMHUIIA 2

KOJIMYECTBA BCIICCTBA. MOHHpHaH Macca. 3aKOHEBI COXpPAaHCHUA MACChl U DHCPIHUU.




3akoH ABoraapo. MomspHbiii 006EM ra3oB. OTHOCHTENBHAS TIOTHOCTH Ta30B.

IpakTnyeckoe 3ansaTueNe 3. «Tunbl XuMuyeckux peakuuin». MccienoBanue THUITOB

(Mo cocrtaBy M KOJMYECTBY HCXOJHBIX M OOpasylOIIMXCS BELIECTB) U IPU3HAKOB
XUMHUYECKHUX PEAKLIUH.

IIpakTudeckoe 3ansTHeNe 4 Pacuérbl 1o ypaBHCHHSM XUMHUYECKHX PEAKIHH C
UCTIOJIb30BAaHUEM MACChl, 00bEMa (HOpMaJIbHBIE YCIIOBUS) Fa30B, KOJIMYECTBA BEIECTBA.

CamocrosiTeibHast padora.l.BeposATHOCTb MNPOTEKAHMSI XUMHYECKHX PEAKIHM.
BuyTtpennss sneprus, sHTansnus. CraHaapTHas SHTAIbIMS peakuuil M oOpa3oBaHus
BemecTB.2. Konrponbuas padoralNel. «CtpoeHue BemecTBa 1 XMMHUYECKUE PEAKITUNY.

MOHHBIA 0OMEH

qyCCKas Jucconuanus u

Tema 2.2. DiekrponuTy-Cogepskanue y1eOHOro MaTepHaia

10

Jleknusi Ne6. Teopust >1IeKTpOIUTHYECKON auccoruanuu. MoHBL DIEKTpPOJIUTHI.
Peakuuu nonnoro oomena, CoctaBieHHe peaklnii HOHHOTO 0OMeHa IMyTEM COCTaBICHUS
X IOJHBIX U COKpaHIéHHI)IX HNOHHBIX ypaBHeHI/If/'I. KwncioTHO-0CHOBHBIC pCaKkuuu.
3ajaHus Ha COCTABJIEHUE NOHHBIX PEaKLIUM.

Jemonctpanuu. CpaBHEHHE  AIJIEKTPONPOBOJHOCTH  PACTBOPOB  DIIEKTPOIUTOB.
NuaukaTopsl 1 U3MEHEHNE MX OKPACKH B Pa3HBIX CpeIax.

JlaGopaTopHslii onbIT. XapakTep AUCCOLUAILMH PA3INYHBIX THIPOKCHIOB.

IIpakTuyeckoe 3ansitueNeS. Peaknmm runpposmsa. IIpoBeneHue peakuuii MOHHOTO
oOMeHa, ompeneNeHne Cpeabl BOJHBIX PAacTBOPOB. 3aJjaHMs HA COCTABJIIEHHUE HOHHBIX
peakmuii.. MccnemoBanue cpeasl pacTBOPOB COJICH, OOpa30BaHHBIX CHJIBHBIMH U
CJ1a0bIMM TPOTOJIMTAMH, M MX PEAaKUMH ¢ pacTBOpaMH IIEIOYM M KapOoHaTa HaTpus.
CocraBneHue peakuuii ruposausa coynet. [IpakTruueckoe mpuMeHeHne THAPOITN3A.

CamocrosiTeibHasi padora. 1.Pemenne 3agad Ha criocoObl BIpRXKEHUS! KOHIIEHTPAILIUH
pacTBOopoB. 2.3alaHusl Ha COCTABJICHWE HWOHHBIX pEaKIUMH M ypaBHEHHH peakiuii
THJIPOJIM3A.

KonTtpoubHnas paGora Nel.

«CTpOCHHC BEIIECTBA U XUHMHYECCKHUE PCAKIITUND).

Pasnen 3.CTpoeHue u CBOICTBA HEOPTraHUYECKHUX BelIECTB

JIPO3
JIPO4
JIPO8
MPO02
MP09
MP10
MP11
I1P608
I1P609

Tema3.1. Knaccuduxanus,
HOMEHKJIATypa U CTPOECHHE
HCOPTraHNYCCKUX BCIICCTB

Conep:kanue y4e0OHOIro MaTepuaa

JlekumaNe7. IlpenMer HeEOpraHM4ecKod XHMUU. B3auMoCBsI3b HEOPraHUYECKUX
BeniecTB, Knaccudukaius HeopraHndeckux BemiecTB. [IpocThie U CI0XKHBIC BEIIECTBA.

OCHOBHBIE KJIAcChl CJIOKHBIX BEMIECTB (OKCHABI, THUIPOKCUIBI, KHUCIOTHI, COJIH).

JIPO1
JIP02
JIPO8
MPO1




Homenknatypa u Ha3BaHME HEOPraHMYECKHUX BEIIECTB HMCXOIs W3 UX XUMHUYECKOU MP04
(OpMyIIBI UM COCTABICHUE XUMHUECKOW (POPMYIIBI UCXOJsl U3 Ha3BaHMs BEIIECTBA 110 MP09
MEKIYHApOAHON ¥ TPUBHUAILHOW HOMEHKJIATYpE MP12
MexmonexyinspHble B3auMmozeicTBust Kpucrammoruaparsl, ArperaTHble COCTOSHHUS MP13
BemecTBa. Kpucraumueckue W aMOpgHBIE BemecTBa. THUIBI  KPUCTALIHYECKUX I1P601
peméToKk  (aTOMHas, MOJIEKYJIApHas, HWOHHAs, MeETaJUIM4ecKas). 3aBUCHUMOCTb I1P602
(U3UYECKUX CBOMCTB BEIIECTBA OT THIA KPHUCTALIMYECKON pemérku. [IpuyamHb I1P603
MHOroo0pasus BeuiecTB. COBpeMEHHbBIE NPEACTABIECHUS O CTPOCHUN TBEPBIX, KUAKUX I1P604
Y Ta3000pa3HbIX BEMIeCTB. JKUIKHE KPUCTAILIBI. [1P609
IIpakTnyeckoe 3ansaTe Ne6. HomeHknaTypa HEOpPraHMYECKHX BEIIECTB: Ha3BaHHE 2
BEIIECTBA HCXOAS W3 MX XHMHUYECKOH (OpPMYyNIbl WM COCTaBIEHHE XHUMHYECKOU
dbopMynel ucxoas W3 HaszBaHus BemiectBa 1o MexayHapoanod (MIOITAK) wnum
TPUBHUAIBHON HOMEHKJIATYpE.
Pemenne mpakTHuecKux 3aJlaHui MO Kiaccu(UKalu, HOMEHKIAType U XUMUYECKUM
(dopMysiaM HEOPraHUYECKUX BEIIECTB Pa3IMUHBIX KJIaccoB (yrapHbIil ras, yriaeKucibli
ra3, aMMHaK, TaméHHas W3BECTh, HeraméHas HM3BECTh, MUTHEBAs COJa U JAPYTUX):
Ha3bIBaTh U COCTABJIATH (POPMYIIbI XMMUUECKUX BEIIECTB, ONPEAEIATh IPUHAIEKHOCTD
K kiaccy. Hcrounuku xumuueckod wuHbopManuu (HaydHas U ydeOHO-HAaydHas
JauTeparypa, CpeicTBa MaccoBoil mH@opmanuu, cetb WuTepHer u napyrue). Iloumck
nH(pOpMalMU 110 Ha3BaHUSIM, UACHTU(PHUKATOPaM, CTPYKTYPHBIM (opMyJiaM.
CamocrositenbHass pabGora. Tect «HomeHknarypa M Ha3BaHME HEOPraHMYECKHX 2
BEIIECTB HCXOASd M3 HUX XUMHUYECKOW (OpPMYyNbl WJIH COCTaBICHHE XHUMHUYECKON
bopMynbl MCXON W3 Ha3BaHMUs BEIIECTBA MO MEXIYHApPOJHOW WM TPUBHUAIBHOU
HOMEHKJIAType».
Tema 3.2 Dusuko-ConepkaHue y4eGHOro MaTepuasia 14 JIP02
XAMUYICCKHAC CBOHCTBA JlekmmuaNeS8.MeTamisl. OOIHe ¢busnyeckne W XMMHUYECKHE CBOWCTBA  METAJJIOB JIPO3
HCOPTAaHMICCKUX BEICCTB CriocoObl  mony4eHus, 3HAYeHHE METAJUIOB M HEMETaJuloB B MPHUPOAE U JIP04
KU3ZHEJEATEIbHOCTH YesloBeKa M opraHu3MoB. Kopposus MeTamioB: BUABI KOPPO3HH, 2 JIPO8
CHOCOOBI 3aIIUTHl METANIOB OT KOppo3uu. OCOOEHHOCTH KOPPO3UM B MOPCKOH W MPO03
MIPECHOM BOJIE. MP06
Jemoncrpanun. Komekuus MetamioB. Mojaenn  KpUCTAaUIMYECKUX — PEIIETOK MPo7
MeTayuioB. MoJiesin KpUCTAJUIMYECKUX PelIETOK Hoaa, anmasa, rpaduTa. TIP603
JlabopaTopusbie onbIThl. [lonydeHue kuciaopojga M ero cBoiicTBa. BzammopeiicTBue ggggg
METAJIJIOB C PacTBOPAMU KHUCIIOT U COJIEH. 1P609
JlexknuaNe9.Hemeramner. O0mme Gu3ndeckne ¥ XMMUYECKHE CBOMCTBA HEMETAJIOB. 2




Tunuunsie cBoiictBa HemeTawioB IV — VII rpynn. Knaccudukanus u HOMeHKIatypa
coeMHEHUI HeMeTaoB. KpyroBopoThl OMOr€HHBIX 3JIEMEHTOB B IIPUPOJIE.

JlexknuaNel(.Xyumuuecke CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHX BELIECTB
(OKCHIOB, THIPOKCUIOB, KMCIIOT, COJIEH U JIp). 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
MPOCTBIX BEUIECTB, BOJOPOJIHBIX COEAUHEHUH, BBICHIUX OKCUJIOB U TUIPOKCHJIOB.

HpaKaneCRne 3aHATHSA

IpakTnueckoe 3ansaTHeNe7. CocraBjieHUE YpaBHEHUN XHUMHYECKUX PpEaKIUA C
Y4acTHEM MPOCTHIX U CIOKHBIX HEOPTaHMYECKUX BEILECTB: METAJUIOB U HEMETAJUIOB;
OKCHJIOB METAJIJIOB, HEMETAJJIOB U aM()OTEPHBIX JIEMEHTOB; HEOPTAaHUYECKUX KHUCIIOT,
OCHOBaHUH M aM(OTEPHBIX THIPOKCHJIOB; HEOPTAHWMUYECKUX COJICH, XapaKTePU3YIONTUX
X CBOHCTBa. PelieHHe NPaKkTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJlaHUN Ha
CBOWCTBA, COCTaB, TMOJNy4YeHHE © OE30MaCHOE HCIOJIb30BAHUE  BAKHEHUIINX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOHN JAEITEIbHOCTH YETIOBEKA.

CamocrositesibHasi padora. Tect «OCOOCHHOCTH XHMHUYECKHX CBONCTB OKCHJIOB,
KHUCJIOT, OCHOBaHHM, aM()OTEPHBIX THIPOKCUIOB U COJIEH».

Tema 3.3. Unentudukamnms
HEOPTaHMUYECKUX BEIIECTB

Conep:xanue yueOHOro MaTepuaJa

IIpakTuyeckoe 3anaTueNe8. «Mnentudukanys HeOpraHMUECKUX BellecTBy. Pemenue
DKCIepUMEHTAIBHBIX 3a7a4 M0 XMMHYECKUM CBOMCTBAM METAJUIOB U HEMETAJIJIOB, IO
pacrlo3HaBaHUIO W  TOJNYYEHUI0 METallioB W  HeMeTaoB. MaeHTudukamms
HEOPTraHWYECKUX BEIIECTB C HCIOJIB30BAaHUEM HUX (PU3UKO-XMMHUYECKHX CBOMCTB,
XapaKTepHBIX KA4YeCTBEHHBIX peakiuil. KauecTBeHHBIe peakiuu Ha cyabdart-,
KapOOHAaT-, XJIOPUJ AHHOHBI, HA KATHOH aMMOHHS.

CamocrosiTeqbHasi paﬁoTa. CocraBneHne Ka4eCTBECHHBIX peaKI_II/Iﬁ B MOJICKYJISIPHOM,
IIOJIHOM U COKpaHIéHHOM HMOHHOM BHJIEC.

KonTtposbHnas paGora Ne2.

«CBolicTBa HEOPraHNvIE€CKUX BEHIECTB».

JIPO3

JIPO7

MPO1

MPO03
ITP605
I1P608
I1P609

Pasnen 4. CTpoeHune u CBOWCTBA OPraHUYeCKHMX BelleCTB

37

Temad.1. Knaccuduxkarus,
CTPOCHHE W HOMEHKJIATypa
OpPraHUYECKUX BEIIECTB

Conep:kanue y4eOHOIro MaTepuaa

Jleknust Nell.llosiBnenue m pa3BuTHe OpraHMdeckorl xumuu. [Ipenmer opraHnyeckon
XUMUHA. MecTo M 3HAa4eHUE OPraHUYECKOM XUMHUU B CHUCTEME ECTECTBEHHBIX HayK.
XHUMHUYECKOE CTPOEHHE KaK IOPSIOK COEIMHEHMSI aTOMOB B MOJIEKYJE COIVIACHO HX

BaJICHTHOCTH. (OCHOBHBIC ITOJI0KEHHS TCOPHUU XUMHUYCCKOI'0 CTPOCHUS OPraHUYCCKUX

JIPO1
JIPO3
JIPO7
MPO03




coequHennit A. M. bytiepoBa. YriaepoaHblii CKEJIET OPraHMYECKONW MOJIEKYIIbI. MPO6
3aBUCHMOCTb CBOMCTB BEIIECTB OT XMMHYECKOI'O CTpPOEHHUs MouieKyid. M3omepus u MP11
H30MEPBHI. MP13
[Tonstue o ¢ynkunoHanpbHOM rpynne. Pagukan. IlpuHmmnel kinaccudukanun MP14
OpPraHMYeCKUX COCIMHEHUW. MexayHapoaHas HOMEHKJIATypa U NPUHIMIIBI I1P602
HOMEHKJIATypbl ~ OpraHuyeckux coeguHeHuil. [lonsatue 00  a3orcoxmepkamux I1P603
COEIMHEHUSIX, OMOJIOTMYECKU aKTUBHBIX BelllecTBax(yrieBojaax, xKupax, Oenkax u ap.), I1P604
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUSX(MOHOMED, MOJTUMED, CTPYKTYPHOE 3BEHO). I1P611
JemoHcTpanuu. Moseny roMojoroB 1 U30MEPOB OPraHMYECKHUX BEIIECTB. 11P012
JlabopaTopHblii onbIT. VI3roTOBIEHNE MOJIEKY OPraHUYECKUX BEIECTB.
IIpakTuyeckoe 3ansaTue Ne9. HomeHnknaTypa opraHu4ecKux COSAMHEHUN OTAETbHBIX
KJIaCcCOB (HACBHIIICHHbIE, HEHACBIIEHHbIE U APOMATUYECKUE YIIJIEBOAOPOJbl, CIHUPTHI,
(dbeHomNBI, anbIeruibl, KETOHbI, KapOOHOBBIE KUCIOTHI U Ap.) CocTaBieHUE MONHBIX U 9
COKpAIIEHHBIX CTPYKTYPHBIX ()OPMYJT OPraHMYECKMX BEIIECTB OTAEIBHBIX KJIACCOB,
UCIIONB3YS X Ha3BaHUS MO CUCTEMAaTUYECKOH HOMeHkaType. Pacuérel mpocreiiieit
(bopMyJIbl OPraHMYECKOM MOJIEKYJIbI, UCXO/IS1 U3 3JIEMEHTapHOTro cocTaBa(B%).
CamocrositenbHas padora. 1.Ku3zup u HayuHas nestenbHocTh A.M. Bytieposa.2.
3amaHusl Ha COCTABJICHWE Ha3BaHUN OPraHUYECKUX COCIMHEHUHN MO TPUBHAIBHOW WU 4
MEXYHApOJHOM cUcTeMaTHYecKod HOMEHKiaType. PelieHue 3amau Ha BBIBEJCHHE
(dbopMyIIBI BElleCTBA.
Tema 4.2. CpoiicTBa Coaepixanue yueOHOIro MaTepuasa 18 JIP02
OpPraHMYECKUX COEAMHEHUN JlexknuaNel2. Ou3nKo-XUMUUECKHE CBOWCTBA OPraHUYECKUX COCIWHEHUM OTIEITbHBIX JIPO4
KJaccoB  (OCOOEHHOCTH  KiaccH(UKAMM M HOMEHKJIATypbl BHYTPU  KJacca; JIPO5
TOMOJIOTMUECKUH psAa U obmas ¢opMmyna; wu3oMmepusi; (QU3NYECKUE CBOICTBa; MPO02
XMMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYYEHUS]): MP03
-npesieNIbHBIE YITIEBOJOPOALL. 1 OpeHre MeTaHa Kak OJMH U3 OCHOBHBIX MCTOYHHMKOB 5 MPO5
TeMJa B TPOMBIIUIEHHOCTH W ObiTy. CBOHCTBa NPUPOJHBIX YIIJIEBOIOPOJIOB, MPO7
HAXOKJICHHE B TIPUPOJIE M IPHMEHEHHUE AlIKAHOB; MP12
-HempeJeNbHble W apoMaThdeckue yrieBogopoxabl. llomumepusanus >THIEHA Kak MP13
OCHOBHOE HAmNpABICHHE €ro MCIONb30BaHUsA. | OpeHHe aleTWIeHa Kak MCTOYHHKA MP15
BBICOKOTEMIIEPATYPHOT'O IJIAMEHHU JJISl CBAPKU M PE3KU METAJIIOB. 11P601
JemoncTpanuu. OTHOLIEHHE MeTaHa, 3TUJIEHA, alleTUieHa W OeH30ila K pacTBopam TTP606
nepMaHraHara Kaiaus u OpoMHOI BoJie [1P608
JlexknuaNel3.Kucnoponoconepamue CoeIUHEHNs (COUPTHI U NPOCThie 3(UpHI, 2 ggg?g

(1)6HOJ'II)I, aJlpJICTUAbl W KCTOHBI, Kap6OHOBBIe KHCJIIOTBI U HX HpOI/ISBO)]HI)Ie).




[IpakTyeckoe NTpPUMEHEHHWE OTWIEHTJIMKOMS, TiulepuHa, ¢eHona. I[lpumenenue
dbopManpaeruaa, aneTalbIeTHa, YKCYCHOW KHCIOTBHl. MpUTa, KaK COJM BBICIINX
KapOOHOBBIX KUCJIOT. MolomIe CBONCTBA MbLia.

JlemoncTpanuu. KauecTBeHHbIC peakiii Ha MHOTOATOMHBIC CITUPTHI. KadecTBeHHbIC
peakiuu Ha ¢eHos. OKHCIEHUE albJCTHIOB M TIIFOKO3BI B KUCJIOTY C TOMOIIBIO
ruapokcuaa menu(1l)

JlabopaTopubie onbITbl. CBOMCTBA  YKCYCHOH KHCJIOTBI, OOLIME CO CBONCTBAMH
MHUHEpAJIbHBIX KUCIIOT. JJoKa3aTeabCTBO HEMPEIENbHOTO XapaKTepa >KUIKOr0 KHpa.

JlekmunaNel4. A3zorconepkamue coeauHEHUs (aMHHBI, AMHHOKHUCIIOTBHI, OCIKH).
BricokoMonekyisipHble  COCIUHEHHS (CUHTETHUYECKHE H OUOJIOTHYECKU-aKTHUBHBIE).
Monowmep. [lonmumep, ctpykTypHOe 3BeHO. [lonmmmepuszaius STHIIEHA KaK OCHOBHOE
HalpaBJICHUE €ro HCIOJb30BaHMsS. ['eHeTHueckass CBs3b MEXAY KjaccaMu
OPTraHUYECKUX COCTMHCHHM.

I1P611
I1P612

JemoHncTpanuu. [[BeTHBIE peakiiuu OCIKOB

JlabopaTopHble ombIThbl. V3roTOBIIEHHE IIAPOCTEPKHEBBIX M OOBEMHBIX MoOjEeH
U30MEpHBIX aMUHOB. PacTBopeHune OenkoB B Boje U uX Koarymsuusa. OOHapyxeHue
OeJika B KYpHUHOM SIIIIE U MOJIOKE.

IIpakTnyeckoe 3anaTueNel(.CBoiicTBAa OpraHMYeCKMX COECIUHEHUN OTAEIbHBIX
KJIacCOB (TpUBHaANbHAs U MEXKIYHapoAHass HOMEHKIATypa, XUMHUYECKHE CBOICTBa,
CIOCOOBI TIOJTYYEeHHS): TIpeieNibHbIe(AIKAaHbl M IIUKIIOATKAHbI), HETpeIeIbHbIC(IKeHBI,
QIKMHBI M QJKaJUeHbl) U apoOMaTUYECKHe YIJIEBOAOPOJbI, CHUPTHI U (EHOIBI,
KapOOHOBBIE KHUCIOTHI U 3(UpHI, aNbIAeTruibl U KETOHbI, aMUHbl U AMHHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUs. 3aJaHUs HAa COCTABJIICHUE YPABHEHUN XUMHUYECKUX
peakuuii ¢ ydacTueM OpraHMYeCKHX BEIIECTB HA OCHOBAHUM MX COCTaBa U CTPOCHHUSI.

IIpakTuyeckoe 3ansTue Nell.CocrtaBieHue cxem peakuuid (B TOM 4YHCIE TIO
MPEJIOKEHHBIM 1IETI0YKaM IPEBPAIlleHUI ), XapaKTepU3yIOIIUX XUMUYECKHE CBOMCTBA
OpPTaHMYECKUX COEIMHEHUHN OTIENBHBIX KIACCOB, CIIOCOOBI X TOMYyYEHHUS W Ha3BaHHE
OPTraHWYECKUX COCIMHEHHU IO TPUBHAIBHON WJIM MEXIYHAPOIHONW CHUCTEMATHYECKON
HOMEHKJIaType. PellieHne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUN Ha
CBOICTBA OPraHMYECKUX COCTMHEHUN OTAEIbHBIX KIaCCOB.

IIpakTuyeckoe 3anaTmeNel2 «lIpeBpameHne OpraHMYecKUX  BEHIECTB P
HarpeBaHun» IlodydeHue oJTuieHa M H3ydeHUE €ro CBOMCTB». MonenupoBaHue
MOJIEKYJI 1 XUMUYECKHX NIPEBPALLECHUN HA IPUMEPE 3TAHA, STUJICHA, ALIETWICHA U Jp.




CamocrosiTeibHass padora. PemieHne pacu€THbIX 3a7ad [0 YpaBHEHMSIM pEaKkLMH c

y4aCTHEM OPTaHMYECKUX BEIICCTB. 6

Tema 4.3. HWnentuduxamnusConepxranue yueGHOro MaTepuasia 11 JIPO1

OpPTraHU4CCKUX BCIICCTB, HX| Jlekuuss NelS.buoopranmueckue coenunenus. [IpuMeneHne u Ouonoruyeckas poJib JIp02

3HAYCHUC W MPUMEHCHHUC B| yrieBogoB. OKUCIEHHUE YTIEBOJOB- UCTOYHUK SHEPIUU KUBBIX opraHu3zMoB. Obmactu 2 JIPO3

OBITOBOH ¥ TNPOU3BOACTBEH-| mpUMeHEHMs aMHHOKHCIIOT. [TpeBpalienye 6enKkoB IMHIIM B opraHu3Me. bruosormyeckue MPO1

HOH JICSITEIIBHOCTH YEIOBCKA | (hyHKIMH 6enkoB. buonormdyeckne QYHKIMH KUPOB. MPO3
Jlekuuss Nel6.Ponb opraHmueckoil XMMUM B PELICHUHM TPOOJIEM HSHEPreTHUECKOM MP04
0C€30IacHOCTH, B pa3BUTUM MEIUIIMHBI, CO3JaHMM HOBBIX MAaTEpHUAJIOB, HOBBIX MPO5
HMCTOYHHUKOB IHEPruu(abTePHATUBHBICE UCTOYHUKU SHEPrun).OMnacHOCTh BO3/ICUCTBUS 9 MPO07
Ha JKMBBIE OpPTaHU3Mbl OPraHWYECKUX BEIIECTB OTIEIbHBIX KIAcCOB(YIIEBOIOPOIBDI, MP08
CIUPTHI, (PEHOJBI, XJIOPOOPTAHMYECKUE MPOU3BOJIHBIC, ANBACTHABI W Jp.) CMBICIH MP13
MOKa3aTesi MPeAeNbHO TOMYCTUMON KOHIIEHTPAIIUU MP14
IpakTuyeckoe 3ansaTueNel3. «MaeHTHUGUKAKMSA  OPraHUYECKHX  COCAUHEHUU [1P601
OT/IENIbHBIX KJIACCOB» (Ha MPUMEPE aJIbJIECTUI0B, KpaxMaia, YKCYCHON KUCIIOTHI, OCJIKOB IIP607
U T.I.) C HCIOJB30BaHUEM HX (HU3UKO-XMMHUYCCKUX CBOWCTB M XapaKTEPHBIX TIP609
KaueCTBEHHbIX peakiuil. JleHaTypanus Oenka mpu HarpeBaHuu. L[BeTHble peakuuu 2 IPoll
O0enkoB, BO3HUMKHOBEHHE aHATMTHUYECKOTO CHUTHAJIA C TOYKH 3PEHUS XUMHUYECKUX IIP612
MIPOIIECCOB npu MPOTEKAHUU Ka4eCTBEHHOM peakiuu, MTO3BOJISIFOIIICH
UACHTU(DUIIUPOBATH MPEATOKEHHBIE OPTaHHYECKHE BEIIeCTBA.
CamocrosiTeibHast paGora. Ponp opraHvueckoil XMMHHM B pEHICHUH MPoOIeM 3
MUAIIEBOM O€30MTacCHOCTH.

KoutpoabHnas padora Ne 3. («CTpyKTypa M CBOIiCTBAa OPraHNYeCKHUX BEeHIECTB»». 2

Paspnen. 5. Kunernueckne u TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUSA XUMHYECKUX PeaKIuil 6

Tema 5.1. Cxopocts Coaepxanne y4e0HOro MaTepuajia 6 JIP02

XUMHUYECKUX PEAKIIUN. — JIP 03

XUMHUYECKOE PABHOBECHE Jlekuus Nel7.CkopocTh peakiinu, e€ 3aBUCUMOCTh OT Pa3UYHBIX (PaKTOPOB: MPUPOJIBI 2 JIP 08
pearupyrommx BEIIeCTB, KOHICHTPAIMM PEArupyoIMUX BEHIECTB, TEMIIEpaTyphl MPO1
(mpaBuno Bant-T'odda), mmomaan peaknuoHHO moBepxHOCTH. TermnoBble dhdeKTs MPO2
XUMUYECKUX peakIuii. JK30- U dHAO0TepMUUYECKHe peakiuu. OOpaTUMOCTh PEaKIIid. MPO3
XVUMHYECKOE PABHOBECHE W €r0 CMEIIEHUE IOJ JIEeHCTBUEM Pa3lIUYHBIX (aKTOPOB MPO6
(KOHIIEHTpaIKsl peareHTOB WJIM TMPOAYKTOB PEAKIIMH, JaBJICHHE, TeMIeparypa) s MPO7

CO3JaHus ONITUMAJIbHBIX YCJIOBI/Iﬁ MPOTCKAHUA XUMHUYCCKUX IMPOLECCOB. HpI/IHLII/IH Jle -




[[Tarense. KaranuzaTopbl 1 HHTHOUTOPHI. MPI11
MP12
IIpakTnyeckoe 3ansaTHeNel4.PenieHre NTPaKTUKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha MP15
aHayn3 (HaKTOPOB, BIUAIOIIMX HA U3MEHEHHE CKOPOCTU XUMHUYECKON peakluu, B T. U. C [IPGOR
MO3UIMI  JKOJOTUYECKH I1eJIecO00pa3HOro TMOBEJACHWS B OBITY H  TPYIOBOU [IP609
NESTENIbHOCTH B IIENISIX COXPAHEHHUS CBOETO 370POBbsi M OKpYXKAloUlell MpHpOAHOI
Cpeapbl.
Pemennie mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUl Ha NpUMeHeHue mnpuHuuna Jle-
laTenbe, 11 HAXOXKIACHUS HAIIPABJICHUS CMEIICHUS! PAaBHOBECHUSI XUMUYECKOH peaKinu
U aHanu3 (pakTopoB, BIUSIONINX HA CMEIIEHUE XUMUYECKOTO PaBHOBECHSI.
CamocrositeibHass paGora. CooOuieHus, AOKIaAbl, NPE3eHTALUU [0 BOMIPOCY:
«CoBpeMeHHbIE TEOPUU XUMUUYECKON KHHETHKI.
Pa3znen 6. PacTtBopnl
Tema  6.1. Ilonatue  o|Coaep:kaHue yueGHOIro MaTepuaa JIPO1
pacTBopax Jlekuus Nel8.PactBopenue kak  (HU3MKO - XUMUIeCKuit mporecc. PactBopbl. CriocoObt JIP02
NPUTOTOBICHUS  pacTBOpoB. PacTBopuMocTth. MaccoBas J0ds pacTBOPEHHOTO JIPO3
BemectBa. CMBICH TOKa3aTelds IPEAEIbHO JOMYCTUMOM KOHIEHTPALMH U €ro JIPO5
HCIIOJIb30BaHUE B OLIEHKE SKOJIOTHUECKOI 0e30MacHOCTH. JIPO6
[IpaBujia 5SKOIOTMYECKH 1I€JecOO0pasHOro IOBEJCHHS B OBITY M TPYHOBOi MPO03
NEeSITeIbHOCTH B LIEISIX COXPAaHEHMs CBOETO  3JI0POBbS M OKPY)KAIOLIEH MpUpOIHON MP04
CpeJibl; OMACHOCTh BO3JEHCTBHUS Ha KUBBIE OPTAHM3MBI ONPE/ICIEHHbIX BEIIECTB. MP14
I1P607
I1P610
I1P611
CamocrositeibHass padora. Kakas cyniecTByeT 3aBUCHMOCTb MEXIY H3MEHEHHEM
TeMIIepaTypbl U PACTBOPUMOCTBIO TBEPABIX U ra3000pa3HbIX BELIECTB.
Tema 6.2. HccrnenoBanue/OcHOBHOE coJeps:KaHUe JIPO3
CBOMCTB PacTBOPOB IIpakTuyeckoe 3ansitue NelS. «llpuroroBnenue pactBopoB».  Ilpurorosnenue JIP04
PacTBOPOB 3aJaHHON (MaccoBOif,%) KOHLEHTpaluu (¢ MPaKTHKO-OPHEHTHPOBAHHBIMU JIPO8
BOIIPOCAaMH), ONpeieNcHHEe cpelbl BOJHBIX pacTBOpOB. PemieHue mNpakTHKO- MP02
OpPUECHTHPOBAHHBIX PACUYETHBIX 3aJaHW Ha PACTBOPHI, HMCIIOJIB3YeMble B OBITOBOW U MPO7
POM3BOJICTBEHHOM JIEATETLHOCTH YellOBeKa. 11P607
I1P609
I1P610

I1P611




CamocrositesibHasi padora. [IpyuMeHeHre BOAbBI M PaCTBOPOB B MPOMBIIUICHHOCTH, B

CEJIbCKOM XO3SIICTBE U B OBITY. 2
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJeP:KaHUe (CoepKAHUE TPUKJIATHOTO MOIYJIs1)
Paznen 7. Xumus B ObITY M IPOU3BOJACTBEHHOM 1€AITEJIbHOCTH YeJI0BeKa 10
Tema 7.1. Xumus B Obity u/Coaep:kaHue y4eOHOIro MaTepuaia 10 JIPO1
[IPOU3BOICTBEHHON JlekuusaNe 19. Hoseliliue MOCTHXKEHUS HAYKH U XUMHYECKOW TEXHOJOTWHU. Pomb JIP02
ACATCIIbHOCTH YCJIOBCKA XUMHUHM B OOCCIICUCHUU HDKOJIOTHMUECKOHM, YHEPreTUYECKOW U TMUIIEeBONW 0e30MacHOCTH, JIP04
pa3BUTHUM MeaulMHBL. [IpaBuia moWcka W aHanMM3a XUMUYECKOW HH(POPMAIMH W3 2 MPO3
PA3IMYHBIX UCTOYHMKOB (HayyHAs M ydeOHO-HAYYHAs JUTEPaTypa, CPEICTBA MACCOBOI MP04
uHpopmanuu, cetb UHTEpHET). MPO5
Jleknmusi Ne20.buosiorndyecku axkTuBHbIE coeauHeHus. [lonsitue o depmenTax, 2 ﬁggg
BUTaMHHaX, TOPMOHAX, O JICKapCTBaX, KaKk XMMHUKO-TEPANCBTHYCCKUX IIpermaparax.
IIpakTnyeckoe 3anaTusaNel6. [louck u aHanu3 KeiCOB O MPUMEHEHMHM XMMHUYECKHUX MP16
BEIIECTB M TEXHOJOTHH Cc yuétom Oyaymiedl mnpodecCHOHaIbHOW NeATENbHOCTH IO MP17
TEMaM: Ba)KHEWIIWE  CTPOUTEIBHBIE MaTepUalbl, KOHCTPYKLHOHHBIE MaTepHUalbl, 5 MP18
KpacKH, CTEKJIO, KepaMuKa, MaTepuaiabl i SJIEKTPOHUKH, HAHOMAaTepHaIbI, I1P602
TEKCTUJIbHBIE BOJIOKHA, HWCTOYHUKU DSHEPIUM, OPraHUYEeCKME U MHHEpaJbHbIE I1P606
y100OpeHus, IeKapCTBEHHBIE BEILIECTBA, OBITOBAs XUMHUSL. I1P609
I1Po11
IIpakTuyeckoe 3ansaTusa Nel7. 3ammra: IlpencraBieHue pe3ynbTaTOB peUICHUs 2 IIP612
KelicoB B (hopMe MUHH-JIOKJIa/1a C Ipe3eHTaluel.
CamocrosiTeibHass padora. XvMuUs U TIOBCETHEBHAS )KU3Hb Y€IOBEKa 2

Bcero
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4. YCJIOBUMSA PEAJIM3ALIUU TPOI'PAMMBI YYEBHOI'O ITPEIMETA

4.1 MaTepuajibHO-TEXHHYECKOE o0ecrneyeHne

Jlns peanuzany mporpaMmbl y4eOHOro mpeaMera MpeAyCMOTPEHO HAUYUE CISAYIOIIUX
CHeIHalIbHbIX TOMEIECHHI:

Ka6uner xumumn:

CTOJIbI YUEHUYECKHE JIJIs1 KAOMHEeTa XMMHHU C CAHTEXHUKOM 14 mT.,

CTyJbs 28 1IT.,

CTOJI IEMOHCTPAIlMOHHBIN € MPUCTABKOM 1 mT.,

CTYJI Juisl ipenogaBatens | mr.,

BBITSDKHOM mikad 1 mrT.,

HOyTOYK Acer E1-531 lmiT.,

npoekTop Proxima C3255 1 mir.,

’KpaH 1 mr.,

3BYKOBBIE KOJIOHKH Microlab 2.0 solo4c 1 mit.,

METALTUYECKHH mKad IS XpaHEeHUsT XHMHYECKOM IMOCY/IbI U PEaKTHBOB 2 IIIT,
MeTaJUTMYeCKuil ceid 2 mT,

JIOCKa MapKepHas MeJoBasi KOMOMHUpOBaHHas | 1miT.,

HA0Op XUMUYECKUX PEaKTHUBOB 10 TPYIIIaM XpaHEHUs, TUJAKTUYECKUE OCOOus.
I1O: 1. Windows 8.1 (mpodeccuonanpHas muteH3us Ne 45829305, 6eccpodHo);
2. MS Office 2010 pro (mumensust Ne 48958910, Ne 47774898 , 6eccpouHo);

3. FBreader (ceo6oanoe); 4. WinDJwiev (ceo6oaHoe); 5. Google Chrome, (cBoboaHOE)

Oo0opynoBanue gadoparopuu M pado4yux MecT JadOpaTOpUM: MEH3YPKH, MHUIETKU
KaIeJIbHUIIbl, TEPMOMETPBI, MUKPOCKOII, JIYIIbl, IPEIMETHbIE U TOKPOBHBIE CTEKIA, TUIAHLIETHI JIJIS
KalleJIbHbIX peakuuil, GpuibTpoBaibHas Oymara, IpOMBIBAJIKU, CTEKISTHHbIE TPOOUPKH, PE3UHOBBIE
npoOku, (oHapHuKH, HAOOp PEaKTUBOB, CTEKIIIHHBIC MAJIOYKH, IITATUBBI I MPOOUPOK; MEpHBIC
LWIMHAPBI, BOPOHKU CTEKJISIHHbIE, BOPOHKHU JleNuTeNbHble nuauHapudeckre(50-100 mi), cTynku ¢
necTuKoM, (paphopoBble YalllKM, MUHUETHI, GUIBTPEl OyMaXkHble, BaTa, MapJisl, 4YacOBbIE CTEKIIA,
AIIEKTPOIUIUTKH, JJaO0OpaTOpHbIE LITATUBBI, CIUPTOBBIE TOPEIKH, CIIUYKH, TPUOOP JUISl MOTY4YEHUS
ra3oB(MJIU TPOOUPKa € Ta300TBOIHON TPYOKOM), IepKATEH JIsi MPOOUPOK, CKIISTHKHU ISl XpPaHEHUS
PEaKTUBOB, pa3JaT4Hble JOTKH; XuMuyeckue ctakanbl(50,100 u 200 wmi); mmaTenu; MUHIETHI
TUTENIbHbIE IIMIIbI, CeKyHAoMepbl(TaiiMepsl), MepHble mnpooupku(Ha 10-20mi) um  MepHbIe
k051061(25,50,100m 200Mm) BoasiHAs OaH(WUIH TEPMOCTAT),, KOHUYECKHE KOJOBI 11 TUTpoBaHus(50
u 100Mi), MHAMKATOpHBIE MOJOCKU JJig onpeaeneHuss pH u cranmgapTHas MHOUMKATOpHas IIKaia,
YHUBEpCAJIbHBIN MHIUKATOP, nuneTku Ha 1, 10,50 mu(umu no3atopsl Ha 1,5 10mi), GropeTku 1uis
TUTPOBaHUA, MeauIuHCKue mnpunbl Ha 100-150 mu, nabopaTopHblen/Wnyn aHAJIMTUYECKHE BECHI,
pH meTpsl, cymmnbHbIN MmKad, U Apyroe 1adbopaTopHOoe 000pyAOBAHHUE.

4.2 UnpopmanmoHHOe o0ecnieveHne Peain3anuu NPOorpaMmbl

Jnst  peanmzanuu  mporpaMMbl - yueOHoro mpenMera Oubmmoteunbii  poun BBIY
YKOMIUIEKTOBAH NI€YaTHBIMU U JIEKTPOHHBIMU U3AAHHUSIMH.
OOyyaronyecs W3 YMCIa WHBAJIUAOB U JIMII C OTPaHHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS
oOecrieyeHbl MEYaTHBIMM W (MJIM) 3JIEKTPOHHBIMH 00pa3zoBaTeIbHBIMH pecypcaMu B (opmax,
AIAIITUPOBAHHBIX K OTPAHUYCHUAM UX 3JOPOBbBA.

OcHoBHas JuTepaTypa
1. Tabpuensu O. C., OctpoymoB U. I'., CnaakoB C. A. Xumus: yueOnuk s 10 xmacca.-
Mocksa: U3narensctBo «IIpocBenienuey, 2023.
2. T'abpuensn O. C., OctpoymoB U. I'., Cnagko C. A. Xumus: yuebnuk qig 11 kmacca.-
Mocksa: M3narensctBo «IIpocBenienuey, 2023.



3. Tabpuamsa O.C. Xumus ans npodeccuii U CenruanbHOCTEeH COLNATbHO-3KOHOMUYECKOTO U
rymanuTapaoro npoduieii: yueonuk/ O. C. I'abpuansH, U. I'. OctpoymoB. — U3parenbckuii eHTp
«Axagemus», 2020.- 208 c.,0B.HI.

4, Tabpwansn O.C. Xumusa i npodeccrii M CIenUaIbHOCTEH TEXHUYECKOTO MPOdUIIA:
yuebnuk/ O. C. I'abpwansu, U. I'. OctpoymoB. —4-¢ usn.,crep. — M.: M3naTenbckuii LEHTP
«Axagemusy», 2021.-256 c.,uB. wiI.

5. Tabpurnsaa O. C. Xumus B TecTax, 3ajadax W ynpaxkHeHwmsx: yued. [Tocobue mmd crym.
cpen. npod. yue6. 3aBenenuit / O. C. I'abpuamsn., I, I'. JIsicoBa. — M.: M3narenbCkuii 1EeHTP
«Axanemus», 2021.-224 c.

6. Aundunorenona, . B. Xumus. ba3oBsiit ypoBenb: 10—11 kaccel : y4eOHUK IS CPETHETO
obmero oopazosanus / . B. Audunorenora, A. B. babkos, B. A. ITonkoB. — 2-e u3n., ucmp. u
non. — Mocksa : MzmarensctBo Opaiit, 2023. — 290 c¢. — (O0meoOpa3oBaTeIbHbIA TUKI). —
ISBN 978-5-534-16098-7. — Tekcr : snextponHnblii / OOpasoBarenbHas tiatdopma FOpaiit
[caitr]. — URL.: https://urait.ru/bcode/530422

7. Kmwoes, M. B. Oprannueckass XuMusi :© Yy4dyeOHOe TIOcOOME Jisi  CPEIIHEro
npodeccuonansHoro oopazosanusi / M. B. Kimroe, M. I'. AGnymnaeB. — MockBa : M3narenscTBo
FOpaiit, 2023. — 231 c. — (IIpodeccuonansruoe obpazoBanue). — ISBN 978-5-534-15288-3. —
Texct : onektponHblii // OOpa3oBatenbHas tmiargopma IOpaiit  [caiit]. — URL:

https://urait.ru/bcode/520093
JonotHUTeILHAS JUTEpPaTypa

1. Epoxun FO.M. Xumusi: 3amaun u ynpaxsenus yued. nocobue / FO.M. Epoxun.-2-e
u3., crep. - M. : U3natensckuit neHTp «Akagemusi», 2021. — 288 c.

2. I'muaka, H.JI. O0mas xumus: ydebnoe mocobue / I'muaka H.JI. — Mocksa :
KnoPyc, 2020. — 749 c. — Texkct: snektponnsiii // OBC BOOK [caiit]. - URL:
https://book.ru/book/935925

3. XuMmus: y4eOHUK g cpeaHero mpodeccuoHambHoro obOpazoanus / HO. A.
Jle6enes, I'. H. ®anees, A. M. I'ony6es, B. H. IllanoBan ; mox o6meii pegakiueii I'. H. ®aneesa.
— 2-e u3A., nepepad. u gon. — Mocksa : UznarensctBo IOpaiit, 2020. — 431 c¢. — Tekcr :
anextponHbii / DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/452143

4. OnmneitnukoB, H.H.Xumus. Anroput™sl pemieHust 3aad U TeCThl: yueOHOe mocodue
Uit cpepHero npodeccuonansHoro obpasosanus / H. H. Oneiinukos, I'. II. MypaBbeBa. — 3-¢
u3., uchp. u gom. — Mocksa : UznatensctBo FOpaiit, 2020. — 249 c¢. — TekcT : aneKTpoHHbIH //
3BC IOpaiit [caiit]. — URL.: https://urait.ru/bcode/452906

5. Xumusa. 3amayHuK : ydeOHoe mocoOue Mg cpeaHero mpohecCHOHaTbLHOTO
obpazoBanust / }0. A. Jlebenes [u ap.] ; mox oOmeit pemakuuen I'. H. ®daneeBa. — Mocksa :
NznarensctBo FOpaiit, 2020. — 238 c. — Tekcer : anexkrponnslii // ObC FOpaiit [caiit]. — URL:
https://urait.ru/bcode/452161

DJIEKTPOHHBIE pPecypchl
1. www. pvg. mk. ru (omummnuana «Ilokopu BopoObeBbI TOpEI»).
2. www. hemi. wallst. ru (O6pa3oBaTeNnbHbII CAUT I NIKOJTbHUKOB «XHUMHUS).
www.alhimikov.net (O6pa3oBaTeNbHBIN CAUT JUTSI IKOJBHUKOB).
WWW. chem. msu. su (DekTpoHHas OMOJIMOTEKA IO XMUMUH ).
www.enauki.ru (MHTEepHeT-u31aHue Ui yuureneil «EctecTBeHHbIE HAYKN»).
www. lseptember. ru (meTonuueckas razera «llepBoe ceHTAOPs»).
www. hvsh. ru (CkypHam « XuMuUs B IIKOJIE»).
www.hij.ru (kypHan « XuMUS U KU3HBY).
www.chemistry-chemists.com (37eKTpOHHBIH XKypHAIT «XHUMUAKA ¥ XHUMHUS)
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S KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUA

OBIIEOBPA3OBATEJIBHOI'O ITIPEMETA

KonTpons u onenka copMHUPOBAHHOCTH JIMYHOCTHBIX, METAPEAMETHBIX U IPEMETHBIX
pE3yNbTAaTOB OCYIIECTBIISIOTCA B COOTBETCTBUHU CO CIEAYIOUIUMU IIOKa3aTEIIAMMU:

Pe3yabTarbl OcCHOBHbBI€ N0KAa3aTe/IM OLeHKH pe3yJibTaTa
00yueHus1 (no Kaxcoomy pe3ynbmamy, Ha KAKOM 3aHAMUY NPOGEPAEMCIL U YeM NPosepsiencsl)
Tema | OneHo4HOE CPeACTBO
JInyHoCTHBIE
JIPO1 Pazgenl. Tema 1.2 YcTHEIR ompoc, cobecemoBanue
Pazgen 3. Tema 3.1 TectupoBanme
Paznen 4. Tema 4.1, 4.3 Pemenue keiica
Paznen 6. Tema 6.1 Harmcanne pedepara
Paznen 7. Tema 7.1 BrmonHerne nmpakTudeckon paboThl
Pewenue 3anau
Penienne KOHTPOIBEHON PabOTHI
JIP02 Pazgenl. Tema 1.1 YcTHBIH ompoc, cobecenoBaHne
Paznen 2. Tema 2.1 TectupoBanue
Paznen3. Tema 3.1, 3.2 Pemenue keiica
Paznen 4. Tema 4.2, 4.3 Hammucanwne pedepara
Pazgen 5. Tema 5.1 BrmonHerne nmpakTudeckon paboThl
Paznen 6. Tema 6.1 Pemenue 3anau
Paznen7. Tema 7.1 Penrenne KOHTPOIBHON PabOTHI
JIPO3 Pazgen 2. Tema 2.1, 2.2 YcTHBIH ompoc, cobecenoBaHne
Paznen 3. Tema 3.2, 3.3 TectupoBanue
Paznen 4. Tema 4.1, 4.3 Pemenne xetica
Pazgen 6. Tema 6.1, 6.2 Hammucanwne pedepara
BrimonHeHre pakTHYecKOl paboThI
Pewenne 3anau
Pemenne KOHTPOIILHOM PabOTHI
JIPO4 Pazgen 1. Tema 1.1, 1.2 YcTHBIH ompoc, cobeceoBaHne
Paznen 2. Tema 2.1, 2.2 TectupoBanue
Pasznen 3. Tema 3.2 Pertenue keiica
Paznen 4. Tema 4.2 Hammucanwne pedepara
Paznen 6. Tema 6.2 BrinonHeHre pakTHYecKOl paboThI
Paznen 7. Tema 7.1 Pemenwne 3anau
Pemenne KOHTPOILHOM PabOTHI
JIPO5 Pasnen 4. Tema 4.2 YcTHBIH ompoc, cobeceoBaHne
Paznen 6. Tema 6.1 TectupoBanue
BrinosnHeHne npakTHYecKoi paboThI
Pemenne 3anau
JIP06 Paznen 6. Tema 6.1 YcrHEI onipoc, cobecemoBanue
TectupoBanue
BrinonHenne npakTHyecKoi paboThl
Pewenne 3anau
Perienne KOHTPOIBbHON PabOTHI
JIPO7 Pazgen 3. Tema 3.3 YcTHBIH ompoc, cobece0BaHne
Paznen 4. Tema 4.1 TectupoBanne
BrmonHenne mpakTHyecKoi paboThl
Pemenne 3anau
JIPO8 Paznen 2. Tema 2.2 YcrHEI onipoc, cobecemoBanue

Pazpnen 3. Tema 3.1, 3.2

TectupoBanue




Paznen 6. Tema6.2 Peienue ketica
Harmcanne pedepara
BrinonHeHne npakTHYecKod paboThI
Pemenue 3anau
Pemenne KoHTPOIHHOM PabOTHI
MeTtanpeameTHbIe
MPO1 Paspnen 3. Tema 3.1, 3.3 YcrTHEIR ompoc, cobecemoBanue
Paznen 4. Tema 4.3 TectupoBanme
Paznen 5. Tema 5.1 BrinonHeHne npakTHYecKoi paboThl
Pewenue 3anau
Pemenne KoHTPOIBHOM PabOTHI
MPO02 Paszngen 2. Tema 2.2 YcTHBIH ompoc, cobece0BaHne
Paznen 4. Temad.2 TectupoBanue
Paznen 5. Tema 5.1 Pewienue ketica
Paznen 6. Tema 6.2 Harmcanne pedepara
BrinonHeHne npakTHYecKoi paboThI
Pewenue 3anau
Pemmenne KOHTPOIEHOM PabOTHI
MPO3 Pazgen 1. Tema 1.1 YcTHBIH ompoc, cobecenoBanme
Paznen 3. Tema 3.2, 3.3 TectupoBanue
Pazgen 4. Tema 4.1,4.2,4.3 Pemenne xetica
Pazgen 5. Tema 5.1 BrmonHerne nmpakTudeckon paboThl
Paznen 6. Tema 6.1 Pemenue 3anau
Paznen 7. Tema 7.1 Penienne KOHTPOIBHOW PabOTHI
MP04 Pazgen 1. Tema 1.2 YcTHBIH ompoc, cobecenoBaHne
Paznen 2. Tema 2.1 TectupoBanue
Paznen 3. Tema 3.1 Pemenue ketica
Paznen 4. Tema 4.3 Hammucanwne pedepara
Paznen 6. Tema 6.1 BrmonHerne nmpakTudeckon paboTh
Paznen 7. Tema 7.1 Pemenwue 3anau
Penienne KOHTPOJIBHON PabOTHI
MPO5 Paznen 2. Tema 2.1 YcTHBIH ompoc, cobeceoBaHne
Paznen 4. Tema 4.2, 4.3 TectupoBanue
Paznen 7. Tema 7.1 Hanucanue pedepara
BrmonHenne mpakTrHaeckoi paboTh
Perrenue 3agau
Penienne KOHTPOIBHON pabOTHI
MPO06 Paznen 1. Temal.2 YcrHBIN ompoc, codeceoBaHne
Paznen 3. Tema 3.2 TectupoBanue
Paznen 4. Tema 4.1 Pertenue keiica
Paznen 5. Tema 5.1 Hanucanue pedepara
BrmonHenne mpakTHaecKoi paboThl
Pemienue 3agau
Pemenne KOHTPOIEHOM PabOTHI
MPO7 Paznen 3. Tema 3.2 YcrHEI onipoc, cobecemoBanue
Paznen 4. Tema 4.2, 4.3 TectupoBanue
Paznen 5. Tema 5.1 Pewienue ketica
Paznen 6. Tema 6.2 Harmcanne pedepara
BrmonHenne nmpakTHyecKoi paboTh
Pemenne 3agau
Pemenne KOHTPOIEHOM PabOTHI
MPOS8 Paznen 4. Tema 4.3 YcrHEI omipoc, cobecemoBanue
Paznen 7. Tema 7.1 TectupoBanue

Hanucanue pedepara

BrmonHenne mpakTHuecKoi paboThl
Pemenne 3anau

Perienne KOHTPOIBbHOW PabOTHI




MP09 Pazngen 2. Tema 2.2 YcTHBIH ompoc, cobece0BaHne
Paznen 3. Tema 3.1 TectupoBanme
Paznen 7. Tema 7.1 Hamucanwue pedepara
BrinonHeHne npakTHYecKoi paboThI
Pewenue 3amau
Pemenne KoHTPOIBHOM PabOTHI
MP10 Pazngen 2. Tema 2.2 YcTHBIH ompoc, cobece0BaHne
TectupoBanue
BrImmonmHeHME MpakTHIECKOH pabOThI
Pewrenue 3agau
MP11 Pasgen 1. Tema 1.2 YcTHBIH ompoc, cobece0BaHne
Paznen 2. Tema 2.2 TectupoBanme
Paznen 4. Tema 4.1 Pemenwne ketica
Paznen 5. Tema 5.1 Hamucanwue pedepara
BrinonHeHne npakTHYecKod paboThI
Pewrenue 3amau
MP12 Paznen 2. Tema 2.1 YcTHBIH ompoc, cobecenoBaHne
Paznen 3. Tema 3.1 TectupoBanue
Paznen 4. Tema 4.2 Pemenue ketica
Pazgen 5. Tema 5.1 Hammucanwne pedepara
Paznen 7. Tema 7.1 BrimonHenne npakTHyeckoi paboThl
Pemenue 3anau
MP13 Paznen 3. Tema3.1 YcTHBIH ompoc, cobecenoBaHne
Paznen 4. Tema 4.1, 4.2, 4.3 BrmonHerne nmpakTudeckon paboThl
Pemienue 3anau
MP14 Pa3snen 4. Tema 4.1, 4.3 YcTHBIH ompoc, codece0BaHne
Paznen 6. Tema 6.1 TectupoBanue
Pewienue kelica
Hanucanwue pedepara
BrmonHenne mpakTHaecKoi paboThl
Pemienue 3agau
MP15 Paznen 4. Tema 4.2 YcTHBIN ompoc, codeceoBaHne
Paznen 5. Tema 5.1 TectupoBanue
Pemenue keiica
BrmonHenne mpakTrHaeckoi paboTh
Pemenue 3anau
MP16 Paznen 7. Tema 7.1 YcTHBIN ompoc, codece0BaHne
TectupoBanue
Hanucanue pedepara
BrimonHeHre pakTHYecKOl paboThI
MP17 Pasnen 7. Tema 7.1 YcTHBIH ompoc, cobeceoBaHne
TectupoBanue
Harmmcanne pedepara
BrmonHenne nmpakTHyecKoi paboTh
Pemenue 3anau
MP18 Paznen 7. Tema 7.1 YcrHEI onpoc, cobecemoBanue
TectupoBanue
BrmonHenne nmpakTHyecKoi paboThl
Pemenue 3anau
[IpenmeTHBIE
11P601 Paznen 3. Tema 3.1 YcrHEI omipoc, cobecemoBanue
Paznen 4. Tema 4.2, 4.3 TectupoBanue

Pemenue keiica
Harmcanne pedepara
BrimonHeHne npakTHYecKor paboTh




Pemenne 3agau

11P602 Pasgen 1. Tema 1.1 YcTHBIH ompoc, cobece0BaHne
Paznen 3. Tema 3.1 TectupoBanme
Paznmen 4. Tema 4.1 Pemenwne ketica
Paznen 7. Tema 7.1 Hamucanwue pedepara
BrinonHeHne npakTHYecKoi paboThI
Pewenue 3amau
Pemenne KoHTPOIHHOM PabOTHI
I1P603 Pasgen 1. Tema 1.2 YcTHBIH ompoc, codece0BaHne
Pazgen 3. Tema 3.1, 3.2 TectupoBanue
Paznmen 4. Tema 4.1 Pemenwne ketica
Hamucanwue pedepara
BrinonHeHne npakTHYecKoi paboThI
Pewenue 3amau
11P604 Paspnen 3. Tema 3.1, 3.2 YcTHEIR ompoc, cobecemoBanue
Paznen 4. Tema 4.1 TectupoBanue
BrimonHeHne npakTHyeckoi paboThl
Pewrenue 3agau
I1P605 Paznmen 2. Tema 2.1 YcTHBIH ompoc, cobecenoBaHne
Paznen 3. Tema 3.3 TectupoBanue
BrmonHerne nmpakTudeckon paboThl
Pewrenue 3agau
I1P606 Pasnen 2. Tema 2.1 YcTHBIH ompoc, cobece0BaHne
Paznen 3. Tema 3.2 TectupoBanue
Paznen 4. Tema 4.2 Pewienue kelica
Pazgen 7. Tema 7101 Hammucanwne pedepara
BrimonHenne npakTHueckoi paboThl
Pewienue 3agau
I1P607 Paznmen 2. Tema 2.1 YcTHBIH ompoc, cobecenoBaHne
Paznen 4. Tema 4.3 TectupoBanue
Paznen 6. Tema 6.1, 6.2 Pemenue xevica
Hammucanwne pedepara
BrmonHenne mpakTHaecKoi paboTh
Pemenue 3anau
I1P608 Pasnen 2. Tema 2.2 YcTHBIN ompoc, codece0BaHne
Pasznen 3. Tema 3.3 TectupoBanue
Paznen 4. Tema 4.2 Pemenue ketica
Paznen 5. Tema 5.1 Hanucanue pedepara
BrmonHenne mpakTrHaecKoi paboThl
Pemrenue 3agau
Penienne KOHTPOJIBHON PabOTHI
I1P609 Pasnen 1. Tema 1.1 YcrHBIN ompoc, codece0BaHne
Paznen 2. Tema 2.2 TectupoBanue
Paspgen 3. Tema 3.1, 3.2, 3.3 Pemenue keiica
Paznen 4. Tema 4.2, 4.3 Harmmcanne pedepara
Paznen 5. Tema 5.1 BrinonHenne npakTuyeckoi paboThl
Pasnen 6. Tema 6.2 Pemenue 3amau
Pazmen 7. Tema 7.1 Pemenne KOHTPOJIbHOM PabOTHI
I1P610 Paznen 2. Tema 2.1 YcrHEI onpoc, cobecemoBanue
Pasnen 4. Tema 4.2 TectupoBanue
Paznen 6. Tema 6.1, 6.2 Pemenue xeiica
Harmcanwne pedepara
BrmonHenne nmpakTrHuecKoi paboTh
Pemenne 3anau
I1P611 Paznen 6. Tema 6.1, 6.2 YcrHEI onpoc, cobecemoBanue
Paznen 7. Tema 7.1 TectupoBanmne

Pemenue kevica




Hammucanwme pedepara
BrimmoHeHIE MpakKTHYECKOH pabOTHI
Pemenue 3anau

I1P612 Pazngen4. Tema4.1,4.2,4.3 YcTHBIH ompoc, codece0BaHne
Paznen 7. Tema 7.1 TectupoBanue

Pemenne xeiica

Hamucanwue pedepara

BbInoNHEeHMe NpaKTHYIECKOi paboTHI
Pemenue 3amau

JInisi OLIEHKHM JOCTM)KEHUS 3alUIaHUPOBAHHBIX pPE3YyJIbTaTOB OOYYEHHS 110 TPEAMETY
pa3paboTan (OHJ OLIEHOUHBIX CPEICTB JUISl MPOBEICHUS TEKYIIEr0 KOHTPOJIS U MPOMEXKYTOUHON
aTTeCTalluy, KOTOPhIE IpUiIararoTcs K paboueil mporpamme mpeamera.



MHMHOBPHAYKHU POCCHUHN
BJIIAJMBOCTOKCKHNHU I'OCYJAPCTBEHHbBIM YHUBEPCUTET

OOHJA OHNEHOYHbBIX CPEACTB
IUISL IPOBEJEHUS TEKYILIETO KOHTPOJIS U MPOMEKYTOUYHOU ATTECTAAN

0 y4eOHOMY MPEIMETY

OOI1.12 XUMUA

IMporpaMmabl IOATOTOBKH CIICHUAJIUCTOB CPCAHCTO 3BCHA

40.02.01. IlpaBo u opranu3amnus COIUAIBHOTO 00CCIICUCHUS

dopma oOyueHUs: OUHas

BJIAJIMBOCTOK 2023



1. O6mue cBegeHus

@®onx oneHouHblx cpeactB (manee — POC) npenHazHayeH Ui KOHTPOJS M OLEHKH
00pa30oBaTeNbHBIX JOCTIDKEHUH oOywaromuxcst mo mnporpamMe ydeOHoro mnpeamera OOIL.12
«Xumus»

@®OC BriIoyarOT B ceOs KOHTPOJIbHBIE MaTEpUANbl Ui MPOBEACHUS TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH M MPOMEXKYTOYHOH aTTeCTalluy 10 IPeAMETY, KOTOpas IPOBOAUTCS B (hopMe Apyrue
dbopMbl  KOHTpOJIs/ TP HEPEHIIUPOBAHHOTO 3a4deTa (C HUCIHOJIB30BAaHHUEM OIIEHOYHOTO CpeICTBa
BBINOJIHEHUE TUCbMEHHBIX 3a/1aHUI, TECTUPOBAHUE).

2. Ilnanupyemble pe3yJbTaTbl O00y4YeHUs] IO MpeaMeTy, oOecne4yMBaroIne
pe3yJabTaThl 0CBOECHHS 00pa30BaTeIbHOI MPOrpaMMbl

Kon pesynpraTta

HaumenoBanue pe3ysbprata 00ydeHuUs
o0yueHus

JINYHOCTHBIC

JIP01 c(OpPMHUPOBAaHHOCTb YYyBCTBa TOPAOCTH U YBAKEHUS K HCTOPHUM U JOCTHXKEHHUSIM
OTCUYCCTBCHHOM XUMHUYCCKOU HaYyKH; XUMHYCCKHU rpaMOTHOC IIOBCIACHNUEC B
npodecCHOHANBEHONW JIEATENBHOCTH M B OBITY IpH OOpalleHUH C XUMHAYECKUMHU
BELIECTBAMHM, MaTepHaAJIaMH M TPOLIECCAMHU

JIP02 TOTOBHOCTH K MPOJOJDKEHUIO 00pPa30BaHMA U MOBBIICHUS KBATU(pHUKaLIUU B U30paHHON
MpoecCHOHANBEHON JICSITENBHOCTH M OOBEKTUBHOE OCO3HAHHE POJH XUMHUYECKHX
KOMIIETEHIIHH B 3TOM

JIP03 CIOCOOHOCTH HCIIOJIB30BAaTh JIOCTMXKEHHSI COBPEMEHHOM XHMHUYECKOH HaykKu H
XAMUYECKAX TEXHOJIOTUH M TIOBBIMICHHS COOCTBEHHOTO HWHTEILICKTYAJIBLHOTO
pa3BUTHS B BHIOpAaHHOM MPOQecCHOHANBHON AESTETbHOCTH

JIP04 TOTOBHOCTB M CHOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUH BCeil
KHU3HH
JIPO5 c(OPMHUPOBAHHOCTD JKOJIOTUYECKOW KYyJIbTYphl, TOHMMAaHHWE BIUSHHUA COIHAIBHO-

9KOHOMHYECKHX TPOLIECCOB Ha COCTOSIHME TPUPOAHON U COLMAJIBHOW Cpelbl,
0CO3HAaHHUE II00ATBHOrO XapaKTepa HKOJIOIHYECKHUX MTPobIIeM

JIP06 HENPUATHE NSHCTBUH, IPUHOCSIINX BPe] OKPYXKaKOIIEeH cpesie
JIPO7 COBEPIICHCTBOBAHUE  S3BIKOBOM M  YMUTATEJIbCKOW  KYyJNbTYpPhl KaK CpEACTBa
B3aUMOJICUCTBUS MEX1Y JIFOJBMU M ITI03HAHUS MHpa
JIP08 OCO3HaHUE [IEHHOCTH HAYYHOM JNEATENIBHOCTH, TOTOBHOCTH OCYIIECTBISATH MPOECKTHYIO
U HCCIIEA0BATENBCKYIO AESITEIbHOCTh MHANBUAYAIBHO U B TPYIIIE
MeTalnpeaIMeTHbIe
MPO1 YMEHUE  CaMOCTOSTEIbHO  (OPMYNIHPOBaTh M  aKTYaIM3UpOBaTh  MpoOsemy,

paccMaTprBaThb e€ BCCCTOPOHHE, OIPCACIIATh NCJIN ACATCIBbHOCTH, 3a1aBaTb
napamMeTpbl U KPUTCPUU HUX AOCTUIKCHHUA, BHOCHUTH KOPPCKTHUBBI B [ACATCIILHOCTD,
OLCHMUBATHL COOTBETCTBHUE PE3YJIbTATOB MNECJIAM, OLCHUBATH PUCKH HOCJICI[CTBI/Iﬁ

JIeSITeIbHOCTHU

MP02 BIIQJICTh HaBBIKAMU Y4eOHO-MCCIICIOBATEIBCKOM M MPOEKTHOW JESITeIHHOCTH,
HaBBIKAMU pa3peleHus mpooiem

MPO03 CIIOCOOHOCThP M TOTOBHOCTh K CaMOCTOSITETHHOMY TIOMCKY METOJIOB pEIIeHUs
MPAKTUYECKUX 3aJ71a9, MPUMEHEHHUIO Pa3IMIHBIX METOO0B ITO3HAHUS

MP04 BJIAJICTh BUJIAMU JAESITEILHOCTH IO MOJYYECHHUIO HOBOTO 3HAHUS, €0 MHTEPIpETALHH,

MpeoOpa3oBaHUI0 ¥ MPUMEHEHHIO B PA3JIMUHBIX YYEOHBIX CUTYAIMIX, B TOM YHCIIE TPU
CO3/1aHNH Y4eOHBIX M COIMAIbHBIX MPOEKTOB

MPOS YMEHHE TIEPEHOCUTh 3HaHHMA B T[IO3HABATEIBHYIO M IPAKTHUYECKYI0 00JacTu
KHU3HEESITEINbHOCTH; HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei

MP06 BJIAJIETh HAYYHBIM TUIIOM MBIIUICHHUS, BIAJIETh HAYYHOH TEPMUHOJOTUEN, KITIFOUEBBIMU
MOHSATHSMHU ¥ METOJIaMHU

MP07 BBIIBUTaTh HOBBIE UEH, IPEJIaraTb OPUrHHAIBHBIE MOAX0 bl U PEHICHHS

MPO08 BJIAQACTL HAaBbIKAMHU TMOJIYUYCHUS I/IH(l)OpMaL[I/II/I U3 HWCTOYHUKOB pPA3HBIX THIIOB,




CaMOCTOSATENIBHO OCYILECTBISATh MOUCK, aHATU3, CUCTEMATH3AIUI0 U HUHTEPIIPETALINIO
rH(GOpMAITUH pa3INYHBIX BUIOB U (POPM NpeICTaBICHUS

MP09

BJIaACTh Pa3IMYHBIMU crocobamMu O6H_[eHI/I$[ " BBaHMOHCﬁCTBHH, APryMEHTUPOBAHHO
BECTU AUAJIOT, YMETb CMATYATH KOH(bJ'II/IKTHI)Ie CUTyaluu, pa3BépHyT0 n JIOTHYHO
n3JiaraTb CBOKO TOYKY 3pCHHS C UCTIOJIb30BAHUEM A3BIKOBBIX CPEACTB

MP10

MMOHUMATh ¥ MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON W MHAWBUIYaIbHON pabOTHI

MP11

BEIOMpATh TEMATHKY M METOJbI COBMECTHBIX JCUCTBHUI ¢ YUETOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH KaXJO0ro 4ieHa KOJUICKTHBA, TMPUHUMATh LEIH COBMECTHOM
JesTeTbHOCTH, OPTaHW30BBIBATH W KOOPAWHUPOBATH NEHCTBHUS MO €€ JOCTHKEHHUIO:
COCTABJISITh IUIAH JACUCTBUM, pacmpeleisTb poNH € y4ETOM MHEHUI YYaCTHHKOB,
00CYXKIaTh Pe3yabTaThl COBMECTHOM paOOThI

MP12

OIICHMBATh KAaueCTBO CBOCTO BKJIAJa M KaXKIOT0 YYaCTHHUKA KOMaHABI B OOIIWH
pesympraT  mO  pa3pabOTaHHBIM  KPUTEPUSAM,  OCYIIECTBISATH  TO3UTHBHOE
CTpaTeTHYecKoe IOBEJICHNE B pPA3IMYHBIX CHUTYyallMsAX, MPOSBIATH TBOPYECTBO U
BOOOpaKeHUE, OBITh MHUIIUATHBHBIM

MP13

CaMOCTOSITEIBHO ~ OCYILIECTBIISTh ~ IO3HABATEIbHYIO  JESTEIBHOCTh,  BBISBISTH
MpoOJIeMBI, CTaBUTh W (OPMYJIHPOBATh COOCTBEHHBIE 3a7ladd B 0OOpa30OBaTENHHOU
ACATCIIBHOCTH U JKU3HCHHBLIX CUTYyallUAX, CAMOCTOATCIIBHO COCTABJIATH IJIAH PCHICHUA
npobJeMbl € y4ETOM HUMCIOIIUXCS PECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH WU
NpeAnoYTEeHUI

MP14

croco0CcTBOBaTh (OPMUPOBAHUSI M NPOSIBICHHUSA ILIMPOKOH OJPYIULIHMH B pa3HbIX
00JNacTsIX 3HAHWH, MOCTOSHHO MOBHIIATH CBOW OOpa30BATENBHBIA M KYJIBTYPHBIH
YPOBEHb

MP15

YMEHHUE JaBaTb OLCHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTUBBI B ACATCIBHOCTD,
OLCHUBATH COOTBETCTBUEC PE3YJIHTATOB LEIAM

MP16

CIOCOOHOCTh IOHWMAaTh CBOE SMOILMOHANBHOE COCTOSIHUE, BHJCTH HAIpPaBICHUS
pa3BUTHsL COOCTBEHHOH YMOIIMOHANILHOU cepbl, OBbITh YBEPEHHBIM B ce0e

MP17

CITOCOOHOCTh ITTOHHUMATH SMOIMOHAJIBHOE€ COCTOAHHE OPYIHUX, YYUTBIBATH €ro IIpu
OCYHICCTBJICHNN KOMMYHUKaIINU, CIIOCOOHOCTH K COYYBCTBHUIO U CONIEPEIKMBAHUIO

MP18

CHOCOOHOCTh MPUHUMATE ce0sl, TOHUMast CBOU HEJIOCTATKH U JIOCTOMHCTBA, IPUHUMATh
MOTHMBBI W apTryMEHTHl JIPYTHX JIOAEH TpH aHaliu3e pe3ysbTaTOB [EATENbHOCTH,
MPU3HABaTh CBOE MPaBO M MPABO APYTHX JIIOAEH Ha OMIMOKH, pa3BUBATH CIIOCOOHOCTH
MTOHMMATh MHP C IMO3UIIMH JIPYTOT0 YeJIOBeKa

MpPpEAMETHLIC

mpPo601

c(hOpMHUPOBAHHOCTH MPECTaBIICHUI: 0 XUMHUYECKON COCTaBJIAIOIIEN
€CTECTBEHHOHAYYHOUN KapTUHBI MUpPA, POJM XUMUH B ITO3HAHUH SIBICHUH MPUPOIBI, B
(OpMHUpOBaHUM  MBIIUICHUSI H  KYJNbTYpPbl JIMYHOCTH, €€ (QYHKIMOHAIBHOM
I'paMOTHOCTH, HGO6XOI[I/IMOI71 JJId pCIICHUA MMPAKTHYCCKHUX 3alad U OSKOJIOTMYECKU
000CHOBaHHOI'O OTHOIIEHUS K CBOEMY 3JI0POBBIO U IPUPOIHON Ccpesie

11P602

BIIJICHUE CHCTEMOW XMMHYECKHMX 3HAHHMH, KOTOpas BKJIIOYAET: OCHOBOIMOJAraroliye
MOHATHSA(XMMHUYSCKUN 3JIEMEHT, aToM, 3JIeKTpOHHas o0ojouka aroma, s-, p-, -O-
3JEKTPOHHBIE opbuTanu aTOMOB, WOH, MOJIEKYIa, BaJICHTHOCTb,
3JIEKTPOOTPHULIATENIBHOCTD, CTENEHb OKHCIEHUS, XMMHUYECKas CBSI3b, MOJb, MOJISIPHAs
Macca, MOJSIpHBIA OOBEM, YIJIEpOAHBIN CKeneT, (yHKIHOHAIbHAS TPYIIa, PaguKkal,
W30MEpHsA, TOMOJIOTHYECKHH pAA, TOMOJIOTH, YTIJIEBOJOPOIBI, KHCIOPOA- W
a30TcoAepKalIfe COeANHEHNs, OMOJIOTMUECKH aKTUBHBIE BELIeCTBA(YIIEBOABI, KHUPHI,
0eJIK1), MOHOMED, TTOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE COCTUHEHUS,
KpUCTAJUTMYECKAsi PpemI€TKa, THIBI XUMHYECKHX pPEaKnuid (OKHUCIWTENbHO -
BOCCTAHOBHUTEJbHBIC, IK30- M SHAOTEPMUYECKHE , pEaKLIMM HOHHOTO 00MEHa), pacTBoOp,
3JIEKTPOJIUTHI, HEAJIEKTPOJIMTHI, 3JIEKTOPOIUTHUYECKAs IUCCOLUALNSA, OKUCIUTEIND,
BOCCTaHOBHUTEIb, CKOPOCTh XUMHUECKOH peaKIny XMMHYECKOE PAaBHOBECHE), TEOPUU U
3aKOHBI(TEOpUST XUMHUYECKOTO CTPOEHHSI OpraHndeckux BemecTB A, M, byrtmeposa,
TeOopus IEKTPOIUTHUECKON AMCconManuu, nepuoandeckuil 3akon .M. Mennenees,
3aKOH COXPaHEHHUS MaccChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3BIK XUMHH,
(akTomornyeckne CBEIEHHS O CBOICTBAax, COCTaBe, NOJY4YeHHS U Oe30IacHOM
WCTIONB30BaHUN BAXXHEWUIIMX HEOPraHWYEeCKHX M OPraHMYECKHX BELIECTB B OBITY M
MIPAKTHUYECKOH e TENEHOCTH YeJI0BEKa




1Po603

YMCHUC BBIABJIATL XAPAKTCPHBIC IMPU3HAKKU W B3aUMOCBA3b H3YUCHHBIX HOHHTHﬁ,
INPUMCHAThL COOTBETCTBYIOIMUE TIIOHATHA IIPpHM OIMMCaAaHWU CTPOCHHUA U CBOMCTB
HCOPraHWYCCKUX W OPraHruvYCCKUX BCIIECCTB HU HUX npeBpameHHﬁ; BBIABJIATH
B3aMMOCBSI3b XMMHMYCCKMX 3HAHMH C TOHATHUIMHU H MNpEACTAaBJICHUAMU JPYIrUx
C€CTCCTBCHHOHAYYHBIX IPEAMETOB

I1P604

YMEHHE HCIOJIh30BAaTh HAMMEHOBAHHS XMMHYECKHX COEAMHEHWUH MEXTyHapOIHOTO
COI03a TECOPETUYECKON W MPHUKIATHON XMMHUU U TPUBHAILHBIC HA3BAHUS BaKHEHIIHNX
BELICCTB(ATHIICH, alleTHJICH, TJIMIEPHH, (EeHON, (OopMalIbICTU]], YKCYCHAas KHIIOTA,
TJIMIWH, yTapHBIA Ta3, yJIeKWUCHbIA Ta3, aMMHaK, TaméHHAas W3BECTh, HeTalléHHas
W3BECTh, THUTHEBAs COAA W JPYTHX), COCTaBIATH (OPMYJIBl HEOTAaHHMYECKUX H
OpPTaHMYECKUX BEIIECTB, YPABHCHUS XUMHUYCCKHUX DPEAKIHMHA, OOBACHATH UX CMBICI;
MMOATBEPXKIATh XapaKTepPHbIE XUMHYECKHE CBOWMCTBA BEIIECTB COOTBETCTBYIOIIHMH
SKCIIEPUMEHTAaMH U 3alIACSAMH YPABHEHUM peaKIuil

I1P605

YMEHHE  YCTAaHABIWBATh INPUHANICKHOCTh  WM3YYCHHBIX  HCOPraHWYECKUX H
OpPraHMYECKUX BEIIECTB K OIPENSIEHHBIM KjaccaM M TpynnaMm COCTUHCHHIA
XapaKTEePU30BaTh MX COCTAaB M Ba)KHEHIIIME CBOMCTBA; OIPEACIATH BUIBI XMMHUYCCKUX
cBsI3el (koBajIcHTHAA, HOHHA, MeTaJIn4yecKas, BOZIOPOIHAs)), THUIIBI
KPUCTAJUTMUYSCKUX PEIIETOK BEUIECTB; KIACCUPUITMPOBATh XUMHUCCKUE PEAKIIUU

I1P606

BJIaACHUE OCHOBHBIMM MCTOJaMH HAYYHOI'0 IIO3HAHUA BCIICCTB MW XHUMHUYCCKHUX
sIBIICHUH (HAOIII0IeHNe, U3MEPEHNE, SKCIIEPUMEHT, MOJICIIMPOBaHNE )

mPo607

YMCHUE NPOBOAUTH paC‘-IéTBI 10 XUMHNYECCKUM (bopMyJ]aM U YPaBHCHUAM XUMHWYCCKUX
pCaKHI/Iﬁ C HCIIOJIb30BaHUEM (1)I/I3I/I‘-I€CKI/IX BCJIMYUH, XapaKTCPHU3YIOMIUX BCHICCTBA C
KOJIMYECTBEHHON CTOPOHBI: MacChl, 00bEMa (HOpMabHEIE YCIIOBHUS) Ta30B, KOJINIECTBA
BEILIECTBA; MCIOJIb30BATh CUCTEMHBIE XUMHYECKUE 3HAHMS JUIS MIPUHSITHUS PELICHUH B
KOHKPCTHBIX ) XU3HCHHBIX CUTYallMAX, CBA3AHHBLIX C BEICCTBAMU U UX MPUMCHCHUCM

I1P608

YMEHHE IUIaHUPOBATh M BBIMOJHATH XMMHUYECKUH JKCHEPUMEHT (TpeBpaleHUs
OpPraHWYECKUX BEIIECTB INPU HArpEeBaHWM, IOJNyYEHHE JTHICHA W H3Y4YEHHE €ro
CBOMCTB, Ka4eCTBEHHBIE DEAKIMM Ha AalbACTHUABI, KpaxMmall, YKCYCHYI KHCIIOTY;
JeHaTypanus OENKOB IIPU HarPEBaHUH, IBETHBIC PEAKIIMHU OEIIKOB; MPOBOIUTH PEAKIINU
HOHHOTO OOMeEHa, ONpeNeIsiTh Cpeay BOJHBIX PacTBOPOB, KAYECTBEHHbIC PEAKLMU Ha
cynbdar-, kapOboHaT- M  XJIOpUA-aHMOHBI, HAa KATHOH aMMOHMS; pelaTh
JKCIIEpUMEHTANIbHBIE 33/1a4M 10 TeMaM «MeTtamuib» u « Hemerannsny) B COOTBETCTBUU
C TIpaBWJIaMH TEXHUKHU 0€30MacHOCTH MpH 0OpallleHnH , BEIECTBAMH U JIA00OPAaTOPHBIM
000pYyZOBaHHEM; NPEACTABIATh PE3YJIbTAThl XUMHUYECKOIO AIKCIEPUMEHTa B (opme
3aIlUCH YPaBHEHUH COOTBETCTBYIOIINX PeakIMid U (OPMYIUPOBATH BBIBOJIBI HA OCHOBE
3TUX PE3yIbTATOB

11P609

YMEHHE aHAJIN3UPOBaTh XWUMHUYECKYI0 HMH(OpMAIMIO, IOJIyYaeMyl0 H3 Pa3HbIX
HCTOYHUKOB (CpeACTB MaccoBOM nHpopmanuy, cetb MIHTEpHET U npyrue)

mPo610

yMeHHEe COOI0AaTh MpaBHiIa 3KOJOTHYECKH IeIeCO00pa3HOro MOBEACHUA B OBITY U
TPYZIOBOW JIESATENBHOCTH B IEISIX COXPAaHEHHsI CBOETO 3JI0POBbSl W OKpY)Karolen
Cpelbl; YYUTHIBATH OIACHOCTh BO3JCHCTBUS Ha JKMBBIE OPraHU3MBI ONpPEIeTIEHHBIX
BEILIECTB, TOHMMAsi CMBICII ITOKA3aTels MPEAEIbHON JOIYCTUMOM KOHIICHTPALIU

mpPoll

YMCHUEC MMPUMCHATH 3HAHUA 00 OCHOBHBIX JOCTYIIHBIX METOJaxX IMO3HaHUA BCHICCTB U
XUMHYECKUX SBICHUN JJIA 06yqa}0mnxc;1 C OIrpaHUYCHHBIMU BO3MOXHOCTAMUH
3JI0POBbSI

Po612

YMEHHE HCIIOJIb30BaTh pelbe(hHO TOYeUHYI0 cucteMmy oOo3HaueHuil JI. Bpaiins ans
3aMUCH XUMHIECKHUX (DOPMYIT JJIS CIICTIBIX U CTA00BUISTIINX 00YIarONTUXCS




3. CooTBeTcTBHE OLIEHOYHBIX CPEICTB KOHTPOJIUPYEMBIM pe3yJabTaTaM 00y4YeHusl
3.1 CpeacrBa, npuMeHsieMble 1JIs1 OLIEHKH YPOBHS T€OPEeTHYECKOI MOAT0TOBKHU

Kpatkoe
HanMMEHOBaHHE
paznena (MoJyJist)
/ TeMBI TIpeIMETa

Kon
pe3yibTat
a
0o0y4eHus

Iloka3zarenb oBIageHUS
pe3yiabTaTaMu 00ydeHUS

HanmMmenoBanue o1ieHOYHOTO
CpEACTBA U MPEJICTABICHUE €T0 B

DOC

Texymmit
KOHTPOJIb

[IpomexxyTouHas
aTTecTaIus

Pasnen 1. OCHOBBI CTpOEHHUSI BELLIECTBA

Tema 1.1.
CrtpoeHnue aToMOB
XHMHYCSCKHX
DJICMCHTOB U
npupoja
XUMHYECKOM CBSI3H

JIP0O2

CrocoOHOCTh 0CO3HABATh
CBOM KOHCTHUTYLMOHHBIC
npasa 1 00513aHHOCTH,
YBaXCHUE 3aKOHA U
HPaBOIOPS/IKA B
nH(pOpMAMOHHOH cepe

JIPO4

CriocoOHOCTh
copMHupOBaThH
HPABCTBCHHOE CO3HAHHME,
9TUYECKOTO ITOBEICHUS C
HCIIOJIE30BAHUEM
UH(POPMAIMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHI

MPO03

CrocoOHOCTh CTaBUTH U
(dbopmynHupoBaTh
COOCTBEHHBIE 33/1a4H B
o0OpazoBarenbHON
JeSITeNIbHOCTH U
KU3HEHHBIX CUTYaITHIX
JUISL peIlieHus
MH(OPMAITMOHHBIX 33124

[1P602

CnocoOHOCTh BIAAETh
CHUCTEMOUN XMMUYECKUX
3HaHUH, KOTOpas
BKJTFOYAET:
OCHOBOIIOJIATrAI0IINE
MOHATHS(XUMUYECKUM
3JIEMEHT, aTOM,
AJIEKTPOHHAsT 000JI0UKa
aToma, s-, p-, -0-
AJIEKTPOHHBIE OPOUTATIN
aTOMOB, HOH, MOJIEKYJa,
BAJICHTHOCTD,
3IEKTPOOTPULATENBHOCTD
, CTETICHh OKHUCJICHHS,
XUMHUYECKasl CBSI3b

Bomnpocsr qis
co0eceloBaHU
s (m. 5.1,
BOIPOCHI 1-5),
Tema 1.1
Pecgepar 1
(n.5.2)

Bomnpocs! Tecra 1-
11 (m. 6.1)
Keiic No2 (11.6.4)

Bompock! Ha
cobecenoBaHue
20, 21,22, 25(m.
6.3)

Tema 1.2.
[Tepuoanueckuii
3aKOH U Ta0Iua
. 1. Menneneera

JIPO1

Croco6HOCTE
(hopMHPOBATH YYBCTBO
FOp}IOCTI/I " yBa)KeHI/IH K
HUCTOPHUH U IOCTHUKEHUSAM
OTE€YeCTBEHHOM
XUMHUYECKON HAYKH;
XUMHUYCCKU FpaMOTHoe

Bomnpocsr n
3a7aHusl IS
cobeceI0BaHU
s (m. 5.1,
BOTPOCHI 1-5),
Tema 1.2

Bormpocs! Tecta
12-27 (m. 6.2);
Keiic Nel (m. 6.4)




MIOBEJICHUE B
npodeccroHanbHOM
NEeSITEIbHOCTH U B OBITY
IIpY OOpalIeHUH C
XUMHUYECKUMHU
BEIIECTBAMH,
MaTepualaMH U
IpoLeccamy;

JIP0O4

Cnoco6HOCTh U
TOTOBHOCTb K
00pa3oBaHUIO U
camMo00pa30BaHUIO Ha
MPOTSKEHUU BCEH JKU3HH;

MP04

CriocoOHOCTB BIaAeTh
BUJIAMH J€SITEILHOCTH I10
MIOJIY4YE€HHUIO0 HOBOTO
3HAHU

MPO06

CnocoGHocTth hopmu-
POBaHKE HAYYHOTO THIIA
MBIIIUICHUS

MPI11

CriocoGHOCTE BBIOUPATH
TEMAaTUKY U METOJIbI
COBMECTHBIX JIEUCTBUI C
Y4E€TOM 00X WHTEPECOB U
BO3MOKHOCTEH KaXKI0T0
YyjIeHa KOJIJICKTUBA,
MPUHUMATH TETH
COBMECTHOM JIESITEILHOCTH,
OpTaHU30BHIBATH U
KOOPJIMHUPOBATH JIEUCTBUA
o €€ TOCTHKEHHIO:
COCTaBJIATH IUIaH JICHCTBHM,
pacIpenemnsTh POJu C
y4€TOM MHEHUUN
YYaCTHHUKOB, 00CYXIaTh
pe3yJIbTaThl COBMECTHOM
paboThI

I1P603

CrnocoGHOCTh
c(hOpMHUPOBAHHOCTh
YMEHUH BBISBIIATH
XapaKkTepHbIE MPU3HAKU U
B3aUMOCBS3b N3YUEHHBIX
TOHSTHUIM,

Bompocs! Ha

cobecenoBanue
23-24(6.3)

Pasznen 2. Xumunueckne peakuuu

Tema 2.1. Tumnsl
XUMHUYECKUX
peakuui

JIP02

CriocobHOCTh U
TOTOBHOCTb K
MIPOIOIKEHUIO
oOpa3zoBaHus U
TTOBBIIICHUS
KBaJIM(PUKAINH B
n30paHHOI
npo¢eCcCuOHATBHON

Bomnpoce n
3alaHus AJis
cobeceoBann
s (m. 5.1,
BOMpPOCHI 1-6),
Tema 2.2

Bormpocs! Tecta
28-36 (1. 6.2)

Bormpoc na
cobecenoBaHue
27(6.3)




JIEATEIBHOCTH U
00BEKTUBHOE OCO3HAHHUE
POJIM XUMHUYECKUX
KOMIICTEHITUM B 3TOM

JIPO3

CnocoO6HOCTH
HCIIOJIb30BaTh
JOCTIKEHUS
COBPEMEHHOM
XUMHAYECKON HAYKHU H
XUMHYECKHUX TEXHOJIOTUN
JUTSL TIOBBITIICHHYSI
COOCTBEHHOTO
MHTEIUICKTYaJIbHOTO
pa3BUTH B BEIOPaHHOM
npodeCCHOHATLHON
JeSATEIILHOCTH

JIPO4

CnocoGHOCTh U
TOTOBHOCTh K
00pa3oBaHMIO U
caMm000pa30BaHUIO Ha
MPOTSDKEHUM BCEH JKU3HU

MP04

CrocoOHOCTE BIaJIETh
BHAMU JIE€ATEILHOCTH 110
MTOJTYYEHUIO HOBOTO
3HAHUsI, €ET0
HUHTEpIpETaluu,
PeoOpPa30BaAHUIO U
HpI/IMeHeHI/IIO B
Pa3IUYHBIX YUEOHBIX
CI/ITyaHI/ISIX, B TOM YHCJIC
P CO3JIaHUU YUEOHBIX U
COITUAJIBHBIX HpO@KTOB

MPO5

CriocoOHOCTh U YMEHHE
NEPCHOCUTL 3HAHHUA B
M03HABaTEIbHYIO U
MIPaKTUYECKYIO 00JaCTH
KHU3HEACATEILHOCTH;
HUHTCTpHUPOBATH 3HAHUS U3
Pa3HBIX MPEIMETHBIX
oOnacrei

MP12

CrocoGHOCTh OIICHUBATH
KayecTBO CBOEr0 BKJIAAa M
KaXJI0ro y4YaCTHHUKA KOMAaHbI
B o0mui  pe3ynaprar 1O
pa3pabOTaHHBEIM  KPUTEPHSM,
OCYILECTBIISATh MTO3UTUBHOE
CTpATETHYECKOE TIOBCACHUE B
Pa3IHYHBIX CUTYAIUIX,
MPOSIBJIATE ~ TBOPYECTBO  H
BOOOpaXeHHeE, OBITH
HMHUIIUAaTUBHBIM

I1P605

CriocoOHOCTh U YMEHHE
yCTaHaBJINBaTh
MNMPUHAJIIC)KHOCTD




M3y4YEHHBIX
HEOpPraHUYECKUX U
OpPraHUYECKUX BELIECTB K
ONpeeaEHHBIM K1accam
Y IpynnaM CoeIMHEHUI
XapaKTepu30BaTh UX
COCTaB M BaKHEHIINE
CBOMCTBA; OIIPEAECIATh
BH/JIbl XUMUYECKUX CBS3EH
(xoBasieHTHAs, MOHHAS,
MeTaJuIn4ecKas,
BOJIOPO/HAsT)), TUIIbI
KPUCTAJUTMYECKUX
PELIETOK BELIECTB;
KJaccuUIUpPOBaTh
XUMHUYECKHE PeaKuu

I1P606

CnocoOHOCTH M BIajeHUE
OCHOBHBIMHM METOJaMU
HAYYHOT'O TIO3HAHUS
BEIIECTB U XUMHYECKHX
sIBJICHUH (HaOJr01eHue,
U3MEpeHue,
9KCIIEPUMEHT,
MOJIETUPOBAHUE)

I1P607

CriocoOHOCTh U YMEHUE
IIPOBOJUTH PACUETHI 110
XUMHUYECKUM (hopMysiam
U YpPaBHEHUSAM
XUMUYECKUX PEAKLUH C
HCIIOJIb30BAaHUEM
(bu3NYeCKUX BEJTUYHUH,
XapaKTEePU3YIOLIUX
BEILECTBA C
KOJINYECTBEHHOMN
CTOPOHBI: Macchl, 00bEMa
(HOpMaJIbHBIE YCIIOBUSA)
ra3oB, KOJIUYECTBa
BEILIECTBA; UCIOJIb30BaTh
CUCTEMHBIE XUMUYECKUE
3HAHUA ISl IPUHATHS
peLIeHU B KOHKPETHBIX
YKU3HEHHBIX CUTYalMIX,
CBA3aHHBIX C BELIECTBAMU
Y UX IPUMEHEHUEM

I1P610

CriocoOHOCTh U YMEHHE
coOmro1aTh MpaBuiia
9KOJIOTHYECKH
1eIecoo0pa3zHoro
MOBEICHUS B OBITY U
TPYAOBOU IESATEILHOCTH
B I[EJISIX COXPAHECHUS
CBOETO 37I0POBbS U




OKpY>KaloIlen Cpelibl;

I1P611

CriocobHOCTh U YMEHHE
MPUMEHSTH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX
METOJaxX TIO3HaAHUS
BEIIECTB U XUMHUYECKHX
SIBJIEHUU JUIA
o0yJaromuxcs ¢
OrpaHUYCHHBIMU
BO3MOYKHOCTSIMHU
3II0POBBSI

Tema 2.2.
DIIeKTPOJIU-
THYCCKAs
JHACCOLIAAIUS U
HOHHEII 00MeH

JIPO3

CIIOCOOHOCTH UCIOJIb-
30BaTh JOCTUKECHHUS
COBPEMEHHOM
XUMHYECKON HAYKU U
XUMHYECKHUX TEXHOJIOTUN
JUISL TIOBBIILICHUS
cOOCTBEHHOTO
HMHTEJJIEKTYaJIbHOTO
pa3BUTHS B BEIOPaHHOI
npodeccnoHanbHOM
JeSTEIILHOCTH

JIPO4

CIIOCOOHOCTH U
TOTOBHOCTb K
00pa3oBaHMIO U
caM000pa30BaHUIO Ha
MPOTSDKEHUM BCEH JKU3HU

JIPO8

CnocoOHOCTh OCO3HAHUS
LIEHHOCTU HAay4YHOU
NeSITeNIbHOCTH, TOTOB-
HOCTb OCYLIECTBIIATH
MIPOEKTHYIO U HCCIeN0-
BaTENbCKYIO JIEATENb-
HOCTb UHJIUBUAYAIbHO U
B IpymIe

MPO02

CrocoO6HOCTH BIIAJIETh
HaBBIKAMU y4eOHO-
HCCIIEIOBATENBCKON 1
MIPOEKTHOMU
JeSTeTbHOCTH, HABBIKAMU
paszperieHus npoodieM;

MPO0O9

CriocoOHOCTE BIaACTh
Pa3TUYHBIMH CTIOCOOAMU
0OIIIEHNS U B3aNMO/IEH-
CTBUSI, apTYMEHTUPOBAH-
HO BECTH JHAJIOT, yMETh
CMSTYaTh KOHQIUKTHBIE
CUTYAIUH;

MP11

CriocobHOCTh BBIOMPATh
TEMAaTUKy U METOJIbI
COBMECTHBIX JICHCTBHUIL C
y4ETOM 00IIHX

Bomnpocs n
3alaHus AJis
cobeceoBaHU
s (m. 5.1,
BOMPOCHI 1-4),
Tema 2.2
Pedepar 2 (1.
5.2)

Bompocs! Tecta
37-47 (1. 6.2)
Bormpoc na
cobecesioBaHUE
26,31, 32(1 6.3)




WHTEPECOB U
BO3MOKHOCTEH KaxKa0ro
YJIeHA KOJIJICKTHBA,
MPUHUMATD LIETTU
COBMECTHOM
JIeITEIILHOCTH,
OpraHu30BbIBATh U
KOOPJAMHHUPOBATH
JNIEUCTBUS O €6
JIOCTH>KEHHIO: COCTABISATh
IUIaH IeHCTBUH,
pacnpeiesnsaTb poJiu ¢
y4ETOM MHEHHI
YYaCTHHUKOB, 00CYKIaTh
pe3yabTaThl COBMECTHOM
paboThl

I1P608

CnocoOHOCTh U yMEHUE
IUIAHUPOBATH H
BBINOJIHATH XUMUYECKUT
OKCIICPUMCHT, ITPOBOJUTDH
peaKIi HOHHOTO
oOMeHa, OIpeeNsITh
Cpeny BOJHBIX
pPacTBOpOB,
KayeCTBEHHbBIC PEAKIUH
Ha cyibdaT-, KapOOHAT- U
XJIOpU/I-aHUOHBI, HA
KaTUOH aMMOHMA; PCIIaTh
AKCIIEPUMEHTAIIbHBIE
3aga4M 1o remaMm «Me-
Tamel» U « Hemeran-
J'II)I») B COOTBCTCTBUU C
MpaBUJIaMU TEXHUKH
0€30MacHOCTH

I1P609

CriocoOHOCTh U YMEHHE
AHAJIIM3UPOBATH XUMHU-
YECKYI0 HH(POPMAIIHIO,
HOJTy4aeMyIo U3 Pa3HBIX
MCTOYHHKOB (CPeaCTB
MaccoBoi nH(popMalu,
cets MHTEpHET U Opyrue)

KoHnTponbHas
paborta Nel.

Samanusg KP Nel
(m.6.1)

Pazgen 3.CTpOCHI/IC U CBOICTBa HCOPraHNYCCKUX BCIICCTB

Tema3.1.
Knaccudukanus,
HOMEHKJIATypa U
CTpOCHHE
HEOPTaHHYECKUX
BEIIIECTB

JIP02

CnocoOHOCTh U TOTOB-
HOCTb K MPOJIOJKEHUIO
00pa3zoBaHMs ¥ MOBBIIIIE-
HUS KBATA(UKAIUH B
n3bpanHo# ipodeccro-
HaJIbHOU JAESITENLHOCTU

JIPO8

Croco0OHOCTE M OCO3HA-
HUE IICHHOCTH HAYYHOI

Bomnpoce n
3alaHus AJis
cobeceoBann
s (m. 5.1,
BOMPOCHI 1-5),
Tewma 3.1
Pedepar 5
(n.5.2)

Bormpocs! Tecta
48-62 (1. 6.2)
Bormpoc na
cobecesioBaHUE
33(m6.3)




JACATCIbHOCTH,'OTOBHOCT
b OCYHICCTBJIATH NPOCKT-
HYIO 1 UCCITIEA0BATECIIb-
CKYIO ACATCIbHOCTD
HUHAWNBHUAYAJIbHO U B

rpymnmne.

MPO8

CnocoOHOCTb BIAACTh
HaBBIKaMU TIOJTYYCHHS
nHpopManuu U3
HMCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEIILHO
OCYIIECTBIISTH TIOUCK,
aHaJIu3, CUCTEMAaTH3AIIIO0
Y UHTEPIIPETAIHIO
nH(OPMAaLIUY PA3ITUYHBIX
BHUJIOB U (hopm
MIpe/ICTaBICHUS

MP09

Cr1ocoOHOCTH BIIaACTh
Pa3IMYHBIMHU CIIOCOOaAMU
OOIIEHMS U B3aUMOICH -
CTBUS, apTYMEHTUPOBAH-
HO BECTH JHAJIOT, YMETh
CMATYaTh KOH(MIUKTHBIC
CUTYyalLlUH, pa3BEPHYTO U
JIOTMYHO HM3JIaraTh CBOIO
TOYKY 3PEHHS C UCTIOJb-
30BaHHUEM SI3BIKOBBIX
CpEeJICTB

MP12

CrocoOGHOCTh OLIEHUBATE
Ka4eCcTBO CBOETO BKJIAAa U
KaXxXa0oro y‘-IaCTHI/IKa KOMAaHbI
B 00MIHiT pe3ynbTar 1o
pa3paboTaHHBIM KPUTEPHUSIM,
OCYIIECTBIIATE MO3UTHBHOE
CTpaTernuecKoe MoBeIeHNE B
Pa3IMIHBIX CHTYAIHSX,
HpOHBHﬂTL TBOp'—IeCTBO n
BOOOpakeHue, ObITh
MHHUIIHUATUBHBIM

I1P602

CnocoOGHOCTh U BiIaJIeHUuE
CUCTEMOM XMMHYECKUX
3HAHUU, KOTOpasi BKJIIO-
Jaer:
OCHOBOTIOJIAraroIue
MTOHATHS(XUMUICCKHUI
JJIEMEHT, aToM,
AJIEKTPOHHAS 000JI0YKa
atoma, s-, p-, -0-
AJIEKTPOHHBIE OPOUTATIN
aTOMOB, HOH, MOJIEKYJa,
BaJICHTHOCTb, 3JICKTPOOT-
pUIIATENLHOCTb, CTENIEHB
OKUCJICHUS, XUMHYECKas
CB$I3b, MOJIb, MOJIIPHAS




Macca, MOJSIpHBIN 00BbEM,
KPUCTAJUINYECKAs PEILIET-
Ka, TUIIbI XUMHYECKUX
peakiuii (OKUCIUTEIBHO -
BOCCTaHOBUTEJbHBIE,
9K30- ¥ 3HJ0TEPMHUYECKUE
, PEaKIuu HOHHOTO 0OMe-
Ha), pacTBOP, JIEKTPOIH-
ThI, HEAJIEKTPOJIUTHI,
3IEKTOPOIUTHYECKAS
JUCCOLUAIS, OKHCITU-
T€Jb, BOCCTAHOBUTEb,
CKOPOCTb XUMUYECKOU
peaKkiu, XUMUYECKOe
paBHOBECHE, TEOPUH U
3aKoHbl. Teopus
ANEKTPOIUTUYECKOM
JUCCOIUAIINH, TIEPHOIU-
yeckuit 3akoH .M.
Mewnpenees, 3aKOH
COXPAHEHHUS MacCChl.

I1P603

CrniocoOHOCTh U yMEHUE
BBISBIISITH XapaKTEPHBIC
IIPHU3HAKH 1 B3aNMOCBA3b
W3yYCHHBIX MTOHSATHH,
MNPUMCHATL COOTBCTCTBY-
IOIINE TIOHSTHUS MTPH
OTIMCaHWH CTPOCHUS U
CBOWCTB HEOPTaHUYECKHX
" OPraHrUYCCKHUX BCUICCTB
U MX NpEeBpalIeHUH;

I1P604

CriocoOHOCTh U yMEHUE
UCIOJIb30BaTh HAUMEHO-
BaHUSI XUMHYECKUX
COCIMHEHMUI 110
Homenknarype [UPAC.

I1P609

CriocoOHOCTh U YMEHHE
AHAJIIM3UPOBATH XUMHU-
YECKYI0 HH(POPMAIIHIO,
HOJTy4aeMyI0 U3 Pa3HBIX
MCTOYHHKOB (CpeaCTB
MaccoBoi nH(popMalu,
ceth MIHTEpHET U Opyrue)

Tema 3.2. du3uko-
XHUMHYECKHE
CBOMCTBA
HEOPraHUYeCKUX
BEIIECTB

JIP02

CrocoOGHOCTH K TIPOJIO0II-
XKEHHI0 00pa30BaHus U
MTOBBIIICHUS
KBaTU(pUKAIIH B
n30paHHOM Hpo-
(heccuoHaTBHOM e TelNb-
HOCTH

JIPO3

CocoOHOCTE K HCIIOJIb-
30BAHUIO JOCTHKECHUHU

Bomnpocsr n
3aJIaHus IS
cobecenoBaHn
q(m. 5.1,
BOTIPOCHI 1-4),
Tema 3.2
Pecdepar 4 (1.
5.2)

Bormpocs! Tecta
63-76 (1. 6.2)

Bormpocs! Ha
cobecenoBanne

35-41( 6.3)




COBPEMEHHOUN XUMUYEC-
KOW HAYKH

JIPO4

CnocoOGHOCTh U TOTOB-
HOCTh K 00pa30BaHUIO U
camMo00pa30BaHUIO Ha
HNPOTSKCHUU BCEH XKU3HU

JIPO8

CriocoOHOCTb U OCO3HA-
HHE LIEHHOCTU HAay4YHOU
NESATEIBHOCTH, TOTOB-
HOCTb OCYLIECTBIISTh
IIPOEKTHYIO U MCCIIEA0Ba-
TEJIbCKYIO IEATEIbHOCTD

MPO03

CriocoOHOCTh ¥ TOTOB-
HOCTBb K CaMOCTOATCIIb-
HOMY ITIOUCKY MCTOIOB
pelICHUA MTPAKTHUICCKUX
3a/a4, IPpUMCHCHHIO
Pas3siin4HbIX METOJ0B
II03HaHUA

MPO06

CrniocoOHOCTb BIAAEThH
Hay4HbIM TUIIOM MBIIILIE-
HHS, BJAJETh HAYYHOMN
TEPMUHOJIOTHEH, KITH0Ye-
BBIMU TTOHSATUSAMH U
MEeTOoAaMHu

MPO7

CnocoO6HOCTH K TIPOJI0JI-
KEHUI0 00pa30BaHuUs U
ITIOBBIIIICHUA KBaJ'[I/I(i)I/IKa-
1IMU B U30paHHOII Mpo-
(heccuoHaIBHOM AESITENb-
HOCTH

I1P603

CnocoGHocTh (hopmupo-
BaTh YMEHMSI BBISBIIATh
XapaKTepHbIC TIPU3HAKU H
B3aMMOCBSI3b H3yYEHHBIX
MOHATHH,

I1P604

CriocoOHOCTh U YMEHHE

WCTIOJIH30BATh HAUMEHO-
BaHUSI XUMHUECKUX COe-
JIMHEHWH 110 HOMEHKJIa-

type IUPAC

ITP606

CriocoOHOCTB K
BJIAJICHUIO OCHOBHBIMU
METOJIaMU HAYYHOTO
IIO3HAHUS BCHICCTB U
XUMHYECKUX SABJIEHUI
(mabmoienue,
U3MEpeHue,
9KCIIEPUMEHT,
MO/ICJIMPOBAHHE)

I1P609

Croco0OHOCTE
aHAIM3HPOBATH




XMMHYECKYIO
nH(pOpMaIHIO

Tewma 3.3.
Nnenruduxarus
HEOPTraHUYECKUX
BEIICCTB

JIPO3

CriocoOHOCTh UCTIONb-
30BaTh JOCTUKEHUS
COBPEMEHHOM XUMHUYeC-
KOW HAYKH U XUMUYECKHUX
TEXHOJIOTH JUIsl TOBBILLIE-
HHUsI CBOETO YPOBHS

JIPO7

CnocoOGHOCTh U COBEp-
IICHCTBOBAHUE SI3BIKOBOM
Y YUTATEJIbCKOM KYJIbTY-
PBI KaK CpEACTBA B3aHUMO-
JEUCTBUSA MEXTY JI0IbMU
Y MMO3HAHUS MUpa

MPO1

CrnocoOGHOCTB ¥ yMeHHE
CaMOCTOSITENILHO (hOpMy-
JMPOBATh U aKTyaIH3H-
poBarb mpoodiemy, pac-
CMaTpUBaTh €€ BCECTO-
pOHHE,

MPO03

Cr1ocoOHOCTB ¥ TOTOB-
HOCTb K CAMOCTOSTEIIb-
HOMY ITOMCKY METOJIOB
pelieHust MpakTUYeCKUX
3ajad,

ITP605

CrniocoOHOCTh U yMEHUE
yCTaHaBJIUBATh IIPUHA[I-
JIEKHOCTh U3YUYEHHBIX
HEOPraHUYeCKHX U opra-
HUYECKHX BEIECTB K
onpeneaEHHBIM Kaccam
Y rpymnnam COeIUHEHUI
XapaKTEepU30BaTh UX
COCTaB M Ba)KHEUIIINE
CBOMCTBA;

ITP608

CriocoOHOCTh U yMEHUE
MJIAHUPOBATh U BBINOJ-
HATh XUMHAYECKUM DKCIIe-
pUMEHT (TIpeBpaICHUS
OpraHNYeCKHUX BEIIECTB
MIpU HArpEBAHUHU, MTOTY-
YEHHE STUIICHA U U3yve-
HHE €TI0 CBOICTB,
Ka4EeCTBEHHBIE PEAKIINHI
Ha aJbJEeTU/bl, Kpaxmall,
YKCYCHYIO KUCJIOTY;
JeHaTypanus OeJKOB MpU
HAarpeBaHUM, IBETHbIE
peaxiuu OeIKoB;

I1P609

CnocoOHOCTh U yMEHHE
aHAJM3UPOBATh XHUMHU-
YECKYI0 HH(POPMAIIHIO,

Bompocsr u
3a7aHusl IS
co0eceloBaHU
s (m. 5.1,
BOIPOCHI 1-4),
Tema 3.3

Bompock! Tecta
77-101 (m. 6.2)




MOJTy4aeMyI0 U3 pa3HbIX
HCTOYHUKOB (CpEACTB
MaccoBOM nHpopmanuy,
ceTb MIHTEpHET U apyrue)

KonTposnbnas
pabora No2.

Samanusg KP Ne2
(.6.1)

Paznen 4. Ctpoenue

M CBOICTBA OpraHN4Y€CKUX BEIICCTB

Temad.1.
Knaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHUYECKUX
BEIIIECTB

JIPO1

CrniocoOHOCTB K
XUMHUYECKH IPaMOTHOMY
MIOBEJICHHIO B
npodecCuoHAIbHON
NeSITeNb-HOCTH U B OBITY
pu oOparie-HuH ¢
XUMHUYECKHMH Belle-
CTBaMU

JIP0O3

Crnoco6HOCTh
HCII0JIb30BaTh
JOCTHKECHUS
COBPEMEHHOM
XMMHYECKON HAYKH JIJIS
MIOBBIIIEHUS] CBOETO
YPOBHSI

MPO06

CriocoOHOCTb BIaJETh
Hay4YHBIM TUIIOM
MBIILIJICHNS, BIAJETh
Hay4HOU TEPMHUHO-
JIOTHEH,

MP11

CrniocoOHOCThH BBIOMpATh
TEMAaTUKYy U METObI
COBMECTHBIX JICVCTBHI C
y4€TOM 00IIHX
WHTEPECOB U
BO3MOKHOCTEHN KaXKJI0TO
YJieHa KOJIJIEKTUBA,
MIPUHUMATh LU
COBMECTHOM
NeSATEIbHOCTH,
OpraHU30BBIBATH U
KOOPJAMHHUPOBATH
IeWCTBHUS 1O €€
JOCTH>KEHHIO: COCTaBIATh
TIaH IeHCTBHM,
pacnpenensaTb poJiu ¢
Y4ETOM MHEHUH
Y4aCTHUKOB, 00CYX/IaTh
pe3yJIbTaThl COBMECTHOM
paboThI

MP14

CriocoOHOCTE ITOCTOSTHHO
MO-BBINIIATH CBOM
o0OpasoBarenb-HbIN U
KYJIbTYPHBIH YPOBEHbD;

I1P602

CnocoOHOCTE U BJIaJcHUE

Bomnpocs u
3a7aHusl IS
cobeceI0BaHU
s (m. 5.1,
BOITPOCHI 1-7),
Tema 4.1

Bompock! Tecta
102-111 (m. 6.2)
Keiic 3 (11.6.4)

Bompockr Ha
cobeceioBaHue

1,2(1 6.3)

Bormpoc na
cobecenoBaHue

34( 6.3)




CUCTEMON XMMHUYECKUX
3Ha-HUM, KOTOpas
BKJIFOYAET OCHO-
BOIIOJIATAIOIINE MOHATHUS:
YIJIEPOJIHBIN CKETIET,
(GyHKIIU-OHATBHAS
rpyIIa, pajuKan,
HU30Mepus,
TOMOJIOTUYECKHH A,
TOMOJIOTH, YTJIEBOJIO-
pObI, KUCIOPOA, a30T-
coJiepKallire COeTUHHUSA,
U 1p.

I1P603

CrocoOHOCTb BBISIBIISTE
XapaKTepHbIC IPU3HAKU U
B3aMMOCBSI3b U3YUEHHBIX
TOHSTHH,

I1P604

CrniocoOHOCTh U yMEHUE
UCIOJIb30BATh
Homenknarypy IUPAC

I1P612

CnocoOGHOCTH
WCIIOJIb30BATh PeIbeHO
TOUYCUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiins
JUTSL 3aITUCH XUMHYECKIX
(hopMyII IJIS CIETIBIX U
CIIa0OBUIAIIIAX
00yJaronmxcst

Tema 4.2.
CsoiicTBa
OpraHUYEeCKUX
COCTMHCHHI

JIP02

CnocoGHOCTh K
TIPOJIOJIKE-HUTO
00pa3oBaHMs U MOBBI-
IICHUs KBaTH(PHUKAIIUU B
n30paHHO# Tpodeccro-
HAJIBHOW JI€SITEITbHOCTH

MPO02

CnocoOHOCTh BIAAETh
HaBbI-KaMH Y4€OHO-
HCCIIeBaTeIb-CKOW U
MPOEKTHOU JIeSITENb-
HOCTH, HaBbIKaMHU
pasperie-Hust mpooIemM

MP12

CnocoOHOCTh OLIECHUBATh
Ka4eCcTBO CBOEro BKJIaaa
U KaX]I0TO yJ4aCTHHKA
KOMaH/Ibl B OOLIHIA
pe3yabTar mo
pa3paboTaHHBIM
KPUTEPUSIM,
OCYIIECTBIISATh
[TO3UTUBHOE
CTpaTeruueckoe
MOBEJICHUE B PA3JTUIHBIX
CUTYaIHSX, TPOSBIISTH

Bomnpocs n
3a/laHus AJs
cobeceoBann
s (m. 5.1,
BOMpOoCHI 1-8),
Tema 4.2

Bompocs! Tecta
112-123 (1. 6.2)
Keiic 4 (1. 6.4)

Bormpocs! Ha
cobecegoBaHKE
40-43(6.3)
Bormpocs! Ha
cobecenoBanue 3-

19( 6.3)




TBOPYECTBO U
BooOpakeHue, ObITh
WHHUIHATHBHBIM

ITP606

Cnoco6HOCTh BIIAJIETh
OCHOB-HBIMU METOJIaMHU
HAy4YHOTO ITO3HAHUS
BEIIECTB M XUMH-YECKHIX
sIBJICHUH (HaOr0/1e-Hue,
W3MEpeHue, IKCIepH-
MEHT, MOJICJINPOBAHUE);

ITP609

CnocoGHOCTh
chopMHUPOBATH YMECHHE
aHAJIM3UPOBATh
XUMHYECKYIO
nHpopMarluto,
MOJTyYaeMYyI0 U3 Pa3HBIX
HMCTOYHUKOB(CPEICTB
MaccoBOM WH(pOpMAIHH,
cetb UHTEpHET N

Apyrue);

I1P611

CnocoOHOCTh TPUMEHSTH
3HaHUS 00 OCHOBHBIX
JOCTYII-HBIX METOJIaX
MO3HAHUS BE-IIECTB U
XMMHUYECKHX SIBICHUHN IS
oOyuaroluxcs ¢ orpaHu-
YEHHBIMH
BO3MOKHOCTSIMHU
3JI0pOBbSI;

Tema 4.3.
WNnentuduxarus
OpTraHUYECKUX
BEIIECTB, UX
3HaYEHHUE U
MIPUMEHEHHUE B
OLITOBOH U
MIPOU3BOJICTBEH-
HOM NeSITeTbHOCTH
YyeJIoOBeKa

JIPO3

Cnoco6HOCTh
HCII0JIb30BaTh
JOCTHKEHUS
COBPEMEHHOMN
XUMHUYECKON HAyKU U
XUMHYECKHUX TEeXHOIOTUN
JUTSI TIOBBIIIICHUS
COOCTBEHHOTO
HWHTEIJICKTYaJIbHOTO
pa3BUTHA B BEIOpAaHHOMU
po¢eCCuOHATHHON

MPO03

CriocobHOCTh K CaMOCTO-
ATEITHHOMY ITOUCKY
METOJIOB PEIICHHUS
MPAKTUIECKHX 3a-7ad,
MPUMEHEHHIO Pa3TUYHBIX
Croco0O0B pacTio3HAaBAHUS
OpPraHUYECKUX BEIIECTB
Ha TIpUMepe aTbJACTHIOB,
CIIUP-TOB, YTJIEBOJIOB,
YKCYCHOM KHCIIOTHI,
Oenka U T.IL.) C
WCIIOJIb30BAaHUEM UX

Bomnpocs n
3a/laHus AJs
cobeceoBann
s (m. 5.1,
BOMPOCHI 1-5),
Tema 4.3

Keiic 5 (1. 6.4)
Bormpocs! Ha

cobeceoBaHue
7,9,11-13,17




(hUBUKO-XMMHYECKUX
CBOMCTB U XapaKTEPHBIX
KaueCTBEHHBIX PEaKIIHii.

MPO05

CrnocoOHOCTh yMETH
Iepe-HOCHTh 3HAHHS B
MO03HABA-TEILHYIO U
MPAKTUYECKYIO 00JIaCTH
KHU3HCACATCIIbHOCTH,
WHTErPUPOBATH 3HAHUS U3
Pa3HbBIX NPECIMCETHBIX
obnacrei;

MPO7

Cnoco6HOCTh K
MIPOIOJDKE-HUIO
o0Opa3oBaHUs u
TTOBBIIICHUS
KBaJTM(UKAIIH B
n30paHHOM
npodeccnoHab-HOM
JeSITeIbHOCTH u
00BEKTUBHOE OCO3HAHHUE
POJIM XUMHUYECKUX KOMIIE-
TCHIIUH B 3TOM;;

ITP601

CnocoOHOCTh
copmMHupOBaThH
MPEACTABJICHUS: O
XHUMHYEC-KOU
COCTAaBIISIOIICH €CTEeCT-
BEHHOHAYYHOU KapTHHBI
MHpa, POJIU XUMUU B
M03HA-HUU SIBICHHI
MIPUPOJIBI, B
(dhopmMupoBaHUH
MBIIIJICHUS U KYJIbTYPBI
JIMYHOCTH, €€
(GYHKIMOHATIBHON
IpaMOT-HOCTH,
HEOOXOUMOM JIJIst
pEIICHUS TPAKTHICCKIX
3a/1a4 ¥ DKOJIOTHYCCKU
000CHOBaH-HOTO
OTHOINICHUS K CBOEMY
3I0POBBIO U MTPUPOTHOMN
cpene

I1P609

CrnocoOHOCTB
chopMHpOBaTh YMEHUS
aHAJIM3UPOBATh
XUMHUYECKYIO
nHpopmanuio,
MOJIy4aEMYI0 U3 Pa3HBIX
HCTOYHUKOB(CPEICTB
MaccoBOi nHpopmanuy,
cetp MIHTEpHET N




ApyTue);

I1P611

CriocobHOCTh U YMEHHE
MPUMEHSTH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX
METOJaxX TIO3HaAHUS
BEIIECTB U XUMHUYECKHX
SIBJIEHUU JUIA
o0yJaromuxcs ¢
OrpaHUYCHHBIMU
BO3MOYKHOCTSIMHU
3II0POBBSI

I1P612

CrocoOHOCTh
HCII0JIb30BaTh pelbeHO
TOYEUHYIO CUCTEMY
o6o3Hauenuii JI. bpaitns
JUIS 3aITMCH XUMUYECKHUX
(dbopMyIl AJis CIENbIX U
CI1a00BHUAAIINX
o0yyaromuxcs

KoHntposbHas
pabora No 3.

3agaaus KP Ne3
(m. 6.1)

Paszgen. 5. Kunernyecknue u TepMOIMHAMUYECKUE 3aKOHOMEPHOCTH MPOTEKAHNUSI XUMHYECKUX

peakuuii

Tema 5.1.
CxkopocThb
XUMHYECKHUX
peaKuid.
XuMu4deckoe
paBHOBecHE

JIP02

CnoocO6HOCTH K
MIPOIOJDKE-HUIO
00pa3zoBaHMs U MOBBIIIIE-
HUS KBUTA(UKAIUH B
n30paH-HOI
npodeccnoHanbHOM
ACATCIIBHOCTHU U
00BEKTUBHOE OCO3HAHHE
POJIN XUMHUYCCKUX
KOMITIETEHITNI B 9TOM;

JIPO3

CIIOCOOHOCTh
HCII0JIB30BATh
JOCTUKEHUS
COBPEMEHHOMN
XUMHUYECKON HAyKU U
XUMUYECKUX TEXHOJIOTUI
JUISL TIOBBILLIEHUS] CBOETO
YPOBHS B
npodecCuoHaATBHON
JEeSITeNb-HOCTU

JIPO8

CrocoGHOCTh OCO3HAHUS
LIEHHOCTU HAay4YHOU
NeSITeNIbHOCTH,
TOTOBHOCTb
OCYILIECTBIISTh
IIPOEKTHYIO U
HCCIIEA0BATENBCKYIO
JESTENBHOCTD
VHJUBUAYAIBHO U B

Bomnpocsr u
3a/laHus s
cobecei0BaHU
s (m. 5.1,
BONPOCHI |-
11), Tema 5.1

Bormpocs! Tecta
125-134 (. 6.2)

Keiic 4 (1. 6.4)
Bormpocs! Ha
cobecenoBanne28

-30(m 6.3.)




rpymnme

MPO1

CriocobHOCTh U YMEHHE
CaMOCTOSITEIILHO
(bopMynHpOBaTh U
aKTYyaJIM3UPOBAThH
pooiemy,
paccmarpuBaTh €&
BCECTOPOHHE, ONPEACIATh
e IeSITEeNbHOCTH,
3aj1aBaTh MapamMeTpbl U
KPUTEPUH X
JTOCTHUKCHUSI, BHOCUTD
KOPPEKTHUBHI B
JeSTeIbHOCTb, OLICHUBATh
COOTBETCTBUE
PE3yJIbTATOB LIEIISM,
OLICHUBATh PUCKU
IIOCJIEICTBUI
JeSTeIIHOCTH

MPO02

Cr1ocoOHOCTH BIIaACTh
HaBbIKaMU y4eOHO-
HCCIIeA0-BaTEIBCKOM B
MPOEKTHOU
JIeITeIbHOCTH, HaBBIKAMM
paspenieHus mpooem;

MPO03

cCnocoOHOCTh U
TOTOBHOCTB K
CaMOCTOATEIILHOMY
MIOMCKY METOJIOB
peHIeHI/ISI HpaKTquCKHX
3a/1a4, MPUMEHEHHUIO
paSJ'H/ILIHBIX METOI0B
MMO3HAHUSA

MPO06

CrocoOHOCTB BIAJETh
Hay4YHBIM TUIIOM
MBIIIJIEHUS], BIAJETh
Hay4HOU TEPMUHOJIOTUEH,
KJIFOUEBBIMH MTOHATHSIMHU
U METOJaMH

MPO7

CrocoOHOCTE BBIIBUTATH
HOBBIC UJCH, TIpeIaraTh
OPUTHHAIILHBIC TTOIXO/TBI
Y pelIeHUs

MP11

CrniocoOHOCTH BHIOMpATH
TEMAaTUKy U METObI
COBMECTHBIX JIEUCTBHI C
y4€TOM 00IIHX
WHTEPECOB U
BO3MOKHOCTEH KaXKI0TO
YJIeHa KOJIJIEKTHBA,
MPUHUMATD LIETTU
COBMECTHOM




NEeATEIbHOCTH,
OpraHU30BbIBATH U
KOOPJMHHUPOBATH
JIIEUCTBUS 1O €€
JOCTH>KEHHIO: COCTaBIATh
IJIaH ACHCTBUMH,
pacnpenesnsaTb poiiy ¢
Y4ETOM MHEHHI
Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHOM
paboThl

MP12

CrocoOHOCTh OICHUBATH
Ka4eCcTBO CBOEro BKJIaaa
Y KQXJI0TO yYaCTHHKA
KOMAaH/Ibl B OOIIUI
pe3yJIbTaT o
pa3paboTaHHBIM
KpUTEPHSIM,
OCYIIECTBIISTh
[MO3UTHUBHOE
CTpaTEruuecKoe
MTOBE/ICHHUE B PA3IMYHBIX
CUTYAIUSX, IPOSBIISITH
TBOPYECTBO U
BOOOpakeHue, ObITH
MHULOUATABHBIM

MP15

CriocoOHOCTh U YMEHUE
JlaBaTh OLEHKY HOBBIM
CUTYalUsIM, BHOCUTb
KOPPEKTUBBI B
JESTENBHOCTD, OLICHUBATh
COOTBETCTBHUE
pE3YJIBTAaTOB LIEISAM

ITP608

CrniocoOHOCTh U yMEHUE
IJIAHUPOBATH U
BBITIOJTHATH XUMUYCCKUHT
JKCIIEPUMEHT
(mpeBpareHus
OpPraHUYECKUX BEIIECTB
TIPY HarPEBaHHH,
MOJIy4eHUE ITHIICHA U
W3YyYEHUE €r0 CBOMCTB,
KaueCTBEHHBIE PEAKIIHH
Ha aJIbJICTH]IbI, Kpaxmall,
YKCYCHYIO KUCIIOTY;
JeHaTypanusi 0eITKOB MpU
HarpeBaHuU, I[BETHbIC
peakiuu OEIKOB;

I1P609

CnocoGHOCTh
hopMHupOBaTh YMEHUS
aHAJIM3UPOBATh
XUMHYECKYIO




nHpopmaruto,
MOJTy4aeMYyI0 U3 Pa3HBIX
HMCTOYHUKOB(CPEICTB
MaccoBOM nH(poOpMaIuy,
cetb MHTEpHET U

Apyrue);

Paznen 6. PacTBOpbI

Tema 6.1. IToussTne
0 pacTBOpax

JIPO1

CrnocoGHOCTb 1
c(hOpMHUPOBAHHOCTh
YyBCTBA F'OPIOCTH U
YBa)KEHHUS K UCTOPUU U
JTOCTHKEHUSIM
OTEYECTBEHHOU
XUMHUYECKON HAYKU;
XUMHYECKH IPaMOTHOE
MIOBE/ICHUE B
npodeccnoHanbHOM
NESTENIbHOCTH U B OBITY
pu 0OpaIeHUH C
XUMUYECKUMHU
BEIIECTBAMH,
MaTepuagamMu U
rpoleccaMu

JIP02

CnocobHOCTh U
TOTOBHOCTD K
MIPOIOJDKCHHIO
o0pa3oBaHUs U
MTOBBIIICHUS
KBaJTU(pUKAIIH B
n30paHHOMN
npodeccnoHanbHOM
JESITebHOCTH U
00BEKTHBHOE OCO3HAHUE
POJTH XUMHUYECKUX
KOMIICTEHIIHI B TOM

JIPO3

CIIOCOOHOCTh
HCIIOJIb30BaTh
JOCTHXKCHUS
COBPEMEHHOMN
XUMUYECKON HAyKU U
XUMHYECKHUX TEeXHOJIOTUN
JUTSI TIOBBIIIICHUS
COOCTBEHHOTO
MHTEJICKTYaJIbHOTO
pa3BUTHUS B BEIOPAHHOM
npodecCuoHaATBHON
JeSITeIbHOCTH

JIPO5

CnocoOHOCTh
chopMupoBaTh
IKOJIOTHYECKYIO
KYJIbTYpY, IOHUMATh

Bomnpocs n
3alaHus AJs
cobecenoBaHU
s (m. 5.1,
BOMPOCHI 1-4),
Tema 6.1 — 6.2

Bonpoc 26 (1
6.3)




BJIMSIHUE COLMATIBHO-
KOHOMHUYECKUX
MPOIIECCOB HA COCTOSIHNE
IIPUPOTHON U
COIMAJIBHOM CPE/IbI,
0CO3HAHME TTI00ATEHOTO
Xapakrepa
9KOJIOTUYECKUX MPOOIIeM

JIPO6

CnocoO6HOCTH K
HENPUATHUIO JIEHCTBUIM,
MIPUHOCSIINX BpEL
OKpY>Karollen cpejie

MPO03

CIIOCOOHOCTB U
TOTOBHOCTE K
CaMOCTOSITEIILHOMY
MTOMCKY METOJIOB
PEIICHHUS TPAKTUIESCKUX
3a/1a4, MPUMCHCHHIO
Pa3IUYHBIX METOJIOB
IMO3HAHUS

MP04

CriocoOHOCTE
OBJIaJICHUEM BHIAMHU
JIEATEIHLHOCTH 110
MTOJTYYEHUIO HOBOTO
3HAHHS

MP14

CrniocobHOCTB K (hopmHu-
POBAaHMIO U NIPOSIBIICHUIO
IUPOKOU 3pyIULINH B
pa3HbIX 00JacTAX 3HAHUH,
IIOCTOSIHHO ITOBBIIIATh
CBOM 00pa3oBaTeNbHBIN U
KYJIbTYPHBIN YPOBEHB;

I1P607

CriocoOHOCTh U YMEHHE
IIPOBOJUTH PACUETHI 110
XUMHUYECKUM (hopMyiam
U ypaBHEHUSIM
XUMHYECKHUX PEAKLHN C
HCIIOJIb30BAaHUEM
(bu3NYeCKUX BETUYHUH,
XapaKTEePU3YIOLIUX
BEILECTBA C
KOJINYE€CTBEHHOU
CTOPOHBI: MACCOBOM JOJIN
pacTBOPEHHOTO
BEILECTBA, MACCHI,
o0BbEMa (HopMasbHbIE
YCIJIOBHS) Ta30B,
KOJINYECTBA BEUIECTBA;

I1P610

CriocobHOCTh U YMEHHE
coOJro1aTh MpaBuiia
9KOJIOTUYECKU
11e71ec000pa3HOTo




MOBEJICHUS B OBITY U
TPYAOBOU IEATEIBHOCTH
B LIEJISIX COXPAHECHUS
CBOETO 3/I0POBbS U
OKpY>Kalolle Cpelibl;
YUUTHIBATH OMACHOCTh
BO3JCHUCTBHS Ha JKUBBIC
OpraHu3Mbl
OnpeeIEHHBIX BEUIECTB,
MOHHUMAas CMBICHT
MoKazaTeJisi IpeAeIbHON
JIONyCTUMOM
KOHIEHTPALIKU

I1P611

CrniocoOHOCTh U yMEHUE
MIPUMEHSTH 3HAHUSI 00
OCHOBHBIX JOCTYITHBIX
METOJ1aX MMO3HAHUS
BEIIECTB U XUMHUYCCKHIX
SIBJIEHUU JUIA
0o0yyJaronmxcs ¢
OTrpaHUYEHHBIMU
BO3MOYXHOCTSIMHU
3J10pOBbS

Tema 6.2.
Hccnenosanue
CBOICTB
pacTBOpOB

JIPO3

CnocoO6HOCTh OBNAACTh
YMEHHEM HCIOJIb30BaTh
TOCTHKCHUS
COBPEMEHHOM
XUMHUYECKON HAyKU U
XUMHYECKHUX TEeXHOIOTUN
JUTSI TIOBBIIIICHUS
COOCTBEHHOTO
MHTEIJICKTYaJIbHOTO
pa3BUTHA B BEIOpAaHHOU
npodecCuoHaNTbHON
JIeSITeNIbHOCTH,

JIP0O4

Cnoco6HOCTh
HCII0JIb30BaTh
JOCTHKEHUS
COBPEMEHHOMN
XUMUYECKON HAyKU U
XUMHYECKHUX TEeXHOJIOTUN
JUTSI TIOBBIIIICHUS
COOCTBEHHOTO
MHTEJICKTYaJIbHOTO
pa3BUTHUS B BEIOPAHHOM
npodecCuoHaATBHON
NeSATETbHOCTH

MPO02

CrocoOGHOCTH BIIAZIETh
HaBBIKAMHU y4eOHO-
HUCCIIEIOBATENLCKON 1
MPOEKTHOMU
NeSTeTbHOCTH, HABBIKAMU

Bomnpocsr u
3a7aHusl IS
cobeceI0BaHU
s (m. 5.1,
BOIPOCHI 1-4),
Tema 6.1 — 6.2
Pedepar 3 (1.
5.2)

Bomnpocs! Tecta
135-139 (1. 6.2)
Keiic 4 (1. 6.4)




paspenieHus mpooem;

MPO7

Cr1ocoOHOCTD BBIIBUTATh
HOBBIC HJICH, IIPEIaraTh
OPUTHHAIBLHBIC TIOIXOJIbI
U pelIeHUs

I1P607

CrniocoOHOCTh U yMEHHE
MIPOBOAUTH PACU&THI IO
XUMHYECKUM (hopmyrnam
U ypaBHEHUSIM
XUMHUYECKUX PEAKLUH C
HCIIOJIb30BAHUEM
(hU3HYECKUX BEIUYMH,
XapaKTEePU3YIOIINX
BEIIIECTBA C
KOJIM4ECTBEHHOM
CTOPOHBI: Macchl, 00bEMa
(HOpMalIbHBIE YCIIOBUSA)
ra3oB, KOJMYECTBA
BEIIECTBA; UCIIOIb30BATh
CHCTEMHBIE XUMHYECKUE
3HAHUSA JUIS IPUHATHS
peuIeHU B KOHKPETHBIX
KU3HEHHBIX CUTYaIHIX,
CBSI3aHHBIX C BEIIECTBAMHU
Y UX IPUMEHEHUEM

I1P609

CrnocoOHOCTB
(dbopMHpOBATH YMEHUS
aHAJIN3UPOBATh
XUMHYECKYIO
nHpopmanuio,
MIOJIy4aEMYI0 U3 Pa3HBIX
HCTOYHUKOB(CPEICTB
MaccoBOi nH(popmanuy,
cetb IHTEpHET U

JpYTHE);

I1P610

CrniocoOHOCTh U yMEHUE
co0uro1aTh MpaBuiia
9KOJIOTMYECKH
11eJ1ec000pa3zHOro
MOBE/ICHUS B OBITY U
TPYAOBOH AEATEILHOCTU
B LIEJISIX COXPAHEHUS
CBOETO 3710POBbsI U
OKpY>KaroIleu Cpeibl;
YUUTBIBaTh ONIACHOCTh
BO3JICUCTBHUS HA JKUBLIE
OpraHU3MBI
OITPEIEIIEHHBIX BEMIECTB,
ITOHUMasI CMBICIT
MOKAa3aTels NPeIeabHON
JOIyCTUMOH
KOHIEHTpaLUU




I1P611 CnocoOHOCTh U YMEHHUE
MPUMEHSTH 3HaHUS 00
OCHOBHBIX JIOCTYITHBIX
METOZax MO3HAHUS
BEILIECTB U XUMHUYECKHUX
SIBJICHUM TS
o0ydJaronmxcs ¢
OTpaHUYEHHBIMU
BO3MOKHOCTSIMU

3JI0POBBSI

Paznen 7. Xumus B ObITY U IPOU3BOACTBEHHOM S TCIBHOCTH

YCJI0BCKa

Tema 7.1. Xumus B JIPO1 CrnocoOHOCTb 1

OBITY U c(hOpMUPOBAHHOCTH
MIPOU3BOJICTBEHHO 9yBCTBA TOPJIOCTH H

i AesTenbHOCTH YBa)KEHHUS K UCTOPUU U
YeJioBeKa JOCTHKEHUSIM
OTEYECTBEHHOU
XUMHUYECKON HAYKU;
XUMHYECKH IPaMOTHOE
MTOBE/ICHHE B
npodeccnoHanbHOM
NEeSTENIbHOCTH U B OBITY
pu 0OpaIeHUH C
XUMHYCCKHUMH
BEIIECTBAMH,
MaTepuagaMu |
rpoleccaMu

JIP02 Cnoco6HOCTh U
TOTOBHOCTD K
MIPOIOIDKCHHIO
o0pa3oBaHus U
MTOBBIIICHUS
KBaJTU(pUKAIIH B
n30paHHON
npodeccnoHanbHOM
JESITebHOCTH U
00BEKTHBHOE OCO3HAHUE
POJTH XUMHUYECKUX

KOMIIETEHITUN B 3TOM

Bomnpocs u
3a7aHusl IS
cobeceI0BaHU
s (m. 5.1,
BOIPOCHI 1-8),
Tema 7.1
Pecdepar 6, 7
(m. 5.2)

JIP04 Cnioco6HOCTh U
TOTOBHOCTH U
CIOCOOHOCTH K
00pa3oBaHUIO U
caM000pa30BaHUIO Ha

IIPOTSAKCHUN BCEM KU3HU

MPO02 CriocoOHOCTE BIaACTh
HaBBIKAMHU y4eOHO-
HCCIEN0-
HCCIIeN0BaTEIbCKON U
MPOEKTHOM
JEATEeIbHOCTH, HaBbIKAMHU

paspernieHus mpooem;

Bomnpoce! Ha
cobecenoBanned3

-45( 6.3)




MP04

Croco0OHOCTB BlIAIETh
BUJIa-MH JCSATCILHOCTH
0 TIOJTY-YEHHUIO HOBOTO
3HaHUS, €ro
MHTEpIIpETalnHy,
npeoOpa-30BaHUIO U
PUMEHEHHIO B
Pa3IMYHBIX y4EOHBIX
CHUTYaIsIX, B TOM YHCIIe
MIPU CO3/IaHUH YUEOHBIX U
COIMAJIbHBIX POCKTOB;

MPO05

CrniocoOHOCTh U yMEHHE
MIEPEHOCUTH 3HAHUS B
MO3HABATEBHYIO U
MPAKTUYECKYIO 00JIACTH
YKU3HEICITCIIBHOCTH,
HHTEIPUPOBATH 3HAHUS U3
Pa3HBIX MPEIMETHBIX
oOacreit

MPO8

CrnocoOHOCTb BIAAETh
HaBBIKAMU TIOJTYYCHUS
nHbOpMaInU 13
HMCTOYHHUKOB Pa3HBIX
THIIOB, CAMOCTOS-TEJILHO
OCYIIECTBIISATH MOUCK,
aHaJN3, CUCTEMATU3AIIUI0
Y UHTEPIIPETAIIUIO
MH(OPMALIAN PA3ITAIHBIX
BUJIOB 1 (hopm
TIPEJICTABIICHUS

MP09

CnocoOHOCTh BIAACTh
pa3IUYHBIMU ClIOCO0aMU
OOIIIeHUS U
B3aNMOCHCTBHUSI

MP12

CnocoOHOCTh OLICHUBATh
Ka4eCcTBO CBOEro BKJIaaa
M KQXJIOTO y4aCTHUKA
KOMaH/Ibl B OOLIHIA
pe3yabTar mo
pa3paboTaHHBIM
KPUTEPUSIM,
OCYIIECTBIISATH
[TO3UTUBHOE
CTpaTernuecKoe
MOBEJICHUE B PA3TUYHBIX
CHTYaIHsX, TPOSBIISATH
TBOPYECTBO U
BOOOpakeHue, ObITH
MHHUIMATUBHBIM

MP16

CrnocoOHOCTH, TTOHUMATH
CBOE€ DMOIMOHAILHOE CO-
CTOsIHHUE, BUICTH




HaNpaBJICHUsT  Pa3BUTHUS
COOCTBEHHOM
IMOLMOHATIBHOU  c(epsl,
OBITh YBEepEHHBIM B ce0e;

MP17

CriocoOHOCTB K OMITaTHH,
BKJIIOUAIOIICH
CIIOCOOHOCTH MOHUMATh
SMOIMOHAILHOE
COCTOSIHHE JIPYTUX

MP18

CIOCOOHOCTh MPUHUMATh
ce0s1, MOHMMast CBOU
HEJO0CTaTKU U
JOCTOUHCTBA, IPUHUMATh
MOTHBBI U apIYMEHTBI
JOpYTUX JIIOeH npu
aHaJIn3€e pe3yJbTaToB
NesITebHOCTH,
[IPU3HABATh CBOE MIPaBO U
IIPaBO JIPYTUX JIFOJeH Ha
OLIMOKY, pa3BUBAaTh
CIOCOOHOCTh TOHUMATh
MHUD C [TO3ULUU APYrOro
YeJI0BEKa

I1P602

CUMBOJIMYECKHI SI3BIK
XUMUH, (PaKTOJIOTUUECKHE
CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJYyYEHHUS U
0e301macHOM
HCIIOJIb30BaHUH
BaOKHEHIITIX
HEOPraHUYECKUX U
OPraHNYECKHUX BEIIECTB B
OBITY U IPAKTHUECKOM
JIEITEILHOCTH YeJIOBEKa

ITP606

CnocoOHOCTh U BIaJcHUE
OCHOBHBIMHM METOJIAMU
HAYYHOTO TTO3HAHUS
BEIECTB ¥ XUMHUYECKHUX
sBIIeHUH (HaOII0eHHE,
H3MEpEeHue,
IKCIEPUMEHT,
MOJICIIMPOBAHNE)

I1P609

CriocoOHOCTh U YMEHHE
aHAJIM3UPOBATh
XUMUYECKYIO
nHpopmanuio,
MOJTy4aeMyo U3 pa3HbIX
HCTOYHUKOB (CpeCTB
MaccoBOi nHpopmanuy,
ceTb MHTEpHET U Apyrue)

I1P611

CriocoOHOCTh U YMEHHE
MIPUMEHSTh 3HaHUsI 00




OCHOBHBIX JOCTYITHBIX
METOJIaX IMO3HAHUS
BEIIECTB M XUMHUYECKIX
SIBJICHUM JJTS
o0ydJaronmxcs ¢
OrpaHUYCH-HBIMU
BO3MOKHOCTSIMHU
3JI0pPOBbS

I1P612 CnocoO6HOCTH
HCIOJIb30BATh PEIbeHO
TOUYCUHYIO CUCTEMY
o6o3nauenwmii JI. bpaiins
JUTSL 3aITUCH XUMHYECKIX
(hopMyII [JIs CIETBIX U
CIIa0OBUIAIIIAX
00yJaronmxcst

3.2 CpeIlCTBa, NMPUMCEHSCMBIC 1JIs1 OICHKHU YPOBHA II AKTHYECKOM MOJATr0TOBKH

Kpatkoe Kon ITokazarens oBiageHUs HaumeHnoBaHue o1ieHOYHOIO
HaMMEHOBaHHE pe3ynbraTta pe3yibTaTaMu O0y4eHHUsT | CpeACTBa M MPEICTABICHHE €ro B
pasnena oOyueHus dOC
(Momymst) / Texymmmii [TpomesxyTounas
TEMBI IIpeIMEeTa KOHTPOJIb aTTecTaIus

Pazgen 1. OCHOBBI CTpOCHUS BEIIECTBA

Tema 1.1 Croco0HOCTh 0CO3HABATh

[IpakTHueckoe CBOM KOHCTUTYIIMOHHBIE

3austre Ne 1 mpasa U 00A3aHHOCTH
JIP02 P ’

yBa)KE€HHE 3aKOHA U Ipa-
BOIOPsiIKa B HH(OpMa-
LIMOHHOM cepe
CrnocoGHocTh chopMu-
pOBaTh HPABCTBEHHOE
CO3HaHHE, ITUUECKOTO
JIPO4 IIOBEJICHUS C UCIIONB30-
BaHHEM UH(POPMaIlMOHHO-
KOMMYHHUKAI[MOHHBIX
TEXHOJIOTHH [Ipaktnueckas | Pemenne 3amaun
CnocoOHOCTh CTaBHTh U pabora  Nel |2, 20,29,30 (m
bopMyITHpPOBATH (m.5.4) 6.5)
COOCTBEHHBIE 3371a4YH B
MPO03 o0OpazoBarenbHON
JesITeIbHOCTH U
KU3HEHHBIX CHTYaIUsIX
VISl peLIeHus
MH(OPMAIIMOHHBIX 3a/1a4
CnocoOHOCTh BIAAEThH
CHCTEMON XMMUYECKHUX
3HaHUH, KOTOpas BKJIIO-
YaeT: OCHOBOIIOJIararoiue
MOHATHUS(XUMHUECKUI
9JIEMEHT, aTOM, JJIEKT-

I1P602




poHHast 006010YKa aToMa,
S-, p-, -d-3JeKTpOHHEIC
opOWTaIN aTOMOB, HOH,
MOJIEKYJIa, BaJICHTHOCTb,
AJIEKTPOOTPHIIATEIIEHOCTB,
CTCIICHb OKHMCJICHUA,
XUMHYECKas CBS3b

Tema 1.2
[IpakTrueckoe
3anstue Ne 2

JIPO1

CrnocobHoCTh (hopmH-
pOBaTh YyBCTBO F'OPAOCTH
U YBa)KE€HUS K UCTOPUU U
JOCTHKEHUAM OTE4eCT-
BEHHOW XMMUYECKOU
HayKH; XUMHYECKU Ipa-
MOTHOE IIOBEJICHUE B
npogeccuoHaIbHON
NESTEIbHOCTHU U B OBITY
pu OOPALIEHUU C XUMHU-
YECKUMHU BEIIECTBAMU,
MaTepuajgamMu U IIpo-
1[eccaMy;

JIPO4

CnocoOGHOCTh U TOTOB-
HOCTh K 00pa30BaHUIO U
camMo00pa3oBaHUIO Ha
MPOTSKEHUU BCEU JKU3HH;

MP04

C11ocoOHOCTE OBJIAJIETH
BUJIAMH JESITEILHOCTH I10
MIOJIYYE€HHUIO0 HOBOTO
3HAHUS

MPO06

CrniocobHOCTB (hopMHU-
POBaHUA HAYUYHOT'O THIIA
MBIIIICHUS

MP11

CrniocoOHOCTH BBIOMpATH
TEMAaTUKYy U METObI
COBMECTHBIX JICHCTBUM C
y4€TOM OOIIUX HHTEPECOB
M BO3MOXKHOCTEHN KaXKI0ro
YJIeHa KOJIJICKTHBA,
MPUHUMATD LIETTH
COBMECTHOM
JeITEITbHOCTH,
OpraHU30BbIBATH U
KOOPJIMHHUPOBATH
JIEUCTBUS 1O €€
JIOCTHIKEHHIO: COCTABIATH
MJaH JeHCTBUM,
pacrpenensaTh poJiu ¢
y4ETOM MHEHHI
Y4aCTHUKOB, 00CYXKIaTh
pe3yabTaThl COBMECTHOM
paboThl

I1P603

Cnoco0OHOCTBH BBISABIIATH
XapaKTEepHbIEC IPU3HAKU U

IIpaxTrueckas
pabora  No2
(n.5.4)

Permenue 3agaun
22,31, 32(m 6.5)




B3aUMOCBS3b N3YyUYECHHBIX
HOHATUHN

Pazgen 2. Xumnu

CCKHUEC pCaKIun

Tema 2.1
[IpakTrueckoe
3anstue Ne 3-4

JIPO2

CrocoOHOCTh ¥ TOTOB-
HOCTb K IPOJIOJDKESHHUIO
0o0pa30BaHM U MOBBIIIIE-
HUS KBATM(UKAIIMH B
n30paHHO# Tpodeccro-
HAJIbHOM JIEATEILHOCTH U
00BEKTHBHOE OCO3HAHHE
POJIN XUMHUYECKUX
KOMIICTEHITUM B 3TOM

JIPO3

CrnocoOGHOCTB HCIIONb-
30BaTh JOCTH)KEHUS
COBPEMEHHOM XUMHUYEC-
KO HayKH ¥ XUMHUYECKHX
TEXHOJIOTUH JUIs TIOBBI-
HICHUSI COOCTBEHHOTO
MHTEJUICKTYaJIbHOTO
pa3BUTHS B BEIOPaHHOI
npodeccHoHaIbHOM
JeSITeTbHOCTH

JIPO4

CriocoOHOCTb ¥ TOTOB-
HOCTh K 00pa30BaHUIO U
caM000pa30BaHUIO HA
HPOTSKEHUM BCEN )KU3HU

MP04

CriocoOHOCTb BaJETh
BUAaMHU J€ATCIIBHOCTH I10
MOJTyYEHHIO HOBOTO
3HaHUsA, €T0 HHTEPIIpe-
TaluK, TpeoOpa30BaHUI0
1 NPpUMCHCHUIO B pa3-
JIMYHBIX Y4E€OHBIX CUTY-
anugax, B TOM 4HUCJIC ITPpU
CO3JIaHUH YYEOHBIX U
COIMAJIBHBIX IMPOCKTOB

MPO5

CriocoOHOCTh U YMEHHE
NEPCHOCUTL 3HAHHUA B
MIO03HABATEIbHYIO U
MPaKTUYECKYIO 00JacTH
KHU3HEACATEILHOCTH;
HUHTCTPpHUPOBATH 3HAHUSA U3
Pa3HBIX MPEIMETHBIX
oOnacrei

I1P605

CriocobHOCTh U YMEHHE
YCTaHaBJIMBATh MIpHUHAI-
JIKHOCTh U3yYEHHBIX
HCOPraHNM4YCCKUX U Opra-
HUYECKHUX BELIECTB K
onpeneNEHHBIM KIaccaM 1
rpymnmaM CoeTMHEeHUH
XapaKTEepPU30BaTh X

IIpakTrueckas
pabora Ne3-4
(n.5.4)

Pemenue 3agaun
28, 33- 35 (m
6.5)




COCTaB U Ba)KHEHUIINE
CBOMCTBA; OIIPEAECIATH
BH/JIbl XUMUYECKUX CBS3EH
(koBaseHTHAs, MOHHAS,
MeTaJuIn4ecKasi, BOJ10-
pOJiHas1)), TUIIBI KpUCTAJI-
JIMYECKUX PEMIETOK
BEIIECTB; KIacCupUIN-
pOBaTh XUMUYECKHE
peakuuu

I1P606

CnocoOHOCTh M BIajcHUE
OCHOBHBIMH METOIaMHU
HAy4YHOTO ITO3HAHHS
BEIIECTB U XUMHUYECKHUX
sIBJICHUH (HaOJr01eHuE,
M3MEpEHUE, IKCIICPUMEHT,
MOJICJTUPOBAHKE)

I1P607

CriocoOHOCTh U yMEHUE
IIPOBOJIUTH PACcUEThI 110
XUMHAYECKUM (OopMysIaM U
YPaBHEHMSIM XMMHUYECKUX
peaKuuii ¢ KCIOJIb30BA-
HUeM (pu3nyeckux
BEJIMYMH, XapaKTePH3y-
IOLIMX BEILECTBA C KOJIH-
YECTBEHHON CTOPOHBI:
Macchl, 00bEMa (HopMasb-
HbIE YCIIOBUS) Ta30B,
KOJINYEeCTBa BEILIECTBA,
WCTIOJIh30BATh CHCTEMHBIE
XUMHUYECKHE 3HaHUS JUIs
MIPUHATHS PELICHUN B
KOHKPETHBIX JKU3HEHHBIX
CUTYalHsX, CBA3aHHBIX C
BEIIECTBAMH U UX
MIPUMEHEHHEM

I1P610

CriocoOHOCTh U YMEHHE
coOJr01aTh MpaBuiia
9KOJIOTMYECKH LIETIECO-
00pa3HOro MoBEICHUsI B
OBITY U TPY/IOBOM Jes-
TEJIBbHOCTHU B IEIAX
COXPaHEHHUsI CBOETO
3I0POBBS U OKPYXKarOIIEH
CpE€.bl; YUUTHIBATh
OMAacCHOCTh BO3ACHCTBUSA
HAa >)KMBBIE OPTaHU3MBI
OITPEIEIIEHHBIX BEMIECTB,
ITOHUMasI CMBICIT
MOKAa3aTelsl NPeIeabHON
JOTTYCTUMOM KOHIIEH-
Tpauuu




I1P611

CnocoOHOCTh U YMEHHUE
MPUMEHSATH 3HaHUS 00
OCHOBHBIX JIOCTYITHBIX
METOZax MO3HAHUS
BEIIECTB M XUMHUYECKHX
SIBJICHUH 1151 00y4aro-
IIUXCS C OTPAHUYCHHBIMU
BO3MOKHOCTSIMH 3]10-
POBBs

Tema 2.2
[IpakTrueckoe
3ansAThe Ne 5

JIPO3

CnocoOHOCTh UCITIOJIb-
30BaTh JOCTHIKCHUS
COBPEMEHHOM XUMHYEC-
KO HAyKU U XUMHYECKHUX
TEXHOJIOTHUH JIJIST TIOBBI-
LIeHHs COOCTBEHHOI'O
HMHTEIUICKTYaJIbHOTO
pa3BUTHUS B BRIOPaHHOU
npodeccnoHaTbHOM
JIeSITEILHOCTH

JIP0O4

CnocoO6HOCTh U TOTOB-
HOCTb K 00pa30BaHHIO U
caMm000pa30BaHUIO Ha
MPOTSDKEHUM BCEH JKU3HU

JIPOS

CrocoOHOCTb OCO3HAHUSI
[EHHOCTH HAY4YHOU Jiesi-
TCJIIBHOCTHU, TOTOBHOCTH
OCYIIECTBIISATH MPOCKT-
HYIO M HCCJICIOBATEIb-
TCKYIO JA€SITEbHOCTD
WHIUBUIYAIbHO U B
rpymme

MPO02

CrniocoOHOCTb BIAAEThH
HaBBIKAMHU y4eOHO-
HCCIEA0BATEIBCKON U
MIPOEKTHOM J1eATEIbHOCTH,
HaBBIKAMHU Pa3peIIeHUs
npobiem

MP09

CriocoOHOCTH BIIAACTh
Pa3TUYHBIMH CTIOCO0AMU
0OIIIEHNS U B3aUMO-
JENCTBUS, apTyMEHTH-
POBAHHO BECTH JIHAJIOT,
yYMETh CMATYATh
KOH(JTUKTHBIC CUTYaIINH,
Pa3BEPHYTO U TOTUIHO
M3JIaraTh CBOIO TOUYKY
3peHus ¢
HCIIOIB30BaHHUEM
SI3BIKOBBIX CPEJICTB

MP11

CrniocoOHOCTH BHIOMpATh
TEMAaTUKYy U METObI
COBMECTHEIX JE€HCTBUH C

[IpakTnueckas
pabota  No5
(n.5.4)

Permenue
3a/1auu
26, 36( 1 6.5)




y4€TOM OOIIUX UHTEPECOB
U BO3MOXKHOCTEH KaXKJI0ro
YyJIeHa KOJIJIEKTHBA,
MPUHUMATD LIETU
COBMECTHOM
JIeITEIILHOCTH,
OpraHU30BBIBATH U
KOOPJAMHHUPOBATH
JNIEUCTBUS O €6
JIOCTH>KEHHIO: COCTABIATH
IUIaH NeHCTBUH,
pacrnpeiesnsaTb poJiu ¢
y4ETOM MHEHHI
YYaCTHHUKOB, 00CYXIaTh
pe3yNbTaThl COBMECTHOU
paboThl

I1P608

CrocoOHOCTh U YMCHHE
IUIAHUPOBATH H
BBINOJIHATH XUMUYECKUT
IKCIICPUMEHT
(npeBpameHus
OpPTaHHYECKUX BEIICCTB
P HATPCBAHMUH,
MOJIYYCHHUE ITHIICHA U
W3yYEHHUE €ro CBOMCTB,
KaueCTBEHHBIC PECAKIIHH
Ha aJIbJICTH]IbI, Kpaxmall,
YKCYCHYIO KHCIIOTY;
JeHaTypanus OelKoB MpU
HarpeBaHWH, I[BETHBIC
peakuuu OenKoB;
MIPOBOIUTH PEAKIINN
HOHHOT0 0OMEHa,
OTIPEIENIATh CPeIy
BOJHBIX PACTBOPOB,
KaueCTBEHHbBIE PEAKIIHH
Ha cynbdart-, KapOoHaT- U
XJIOpU/I-aHUOHBI, HA
KaTHOH aMMOHHUS; PEIIaTh
IKCIIEPUMEHTAIILHBIC
3aJIa4M 110 TeMaM
«MeTamib» U «
Hemeranne») B
COOTBETCTBUH C
MpaBWIAMU TEXHUKH
0€30MacHOCTH MU
oOparieHuu , BeIecTBaMu
1 1a00paTOPHBIM
obopynoBaHUEM;
MIPENICTABIATh PE3YIbTATHI
XUMHYECKOTO
JKCIIepUMEHTa B (hopme




3allMCH YpaBHEHU U
COOTBETCTBYIOIINX
peakuuii u
(hopMyIIMpPOBaTh BHIBOJIBI
Ha OCHOBE 3TUX
pe3yJIbTaTOB

I1P609

CriocoOHOCTh U YMEHUE
aHAJIN3UPOBATh
XUMUYECKYIO
nH(pOpMaIIHIO,
MOJIy4aeMyI0 U3 pa3HbIX
HCTOYHUKOB (CpEeACTB
MaccoBOi nHpopmanuy,
ceTb MIHTEpHET U apyrue)

Paznen 3.CTpoenne u CBOIiCTBA HEOPraHNYECKNX BelIEeCTB

Tema 3.1
IIpakTnueckoe
3anstue Ne 6

JIPO2

CriocoOHOCTD U
TOTOBHOCTB K
MIPOJIOJIKCHHEO
o0Opa3zoBaHus U
[TOBBIIICHHS
KBaTM(UKAITIU B
n30paHHON
npodeccuoHaIbHOM
JIEATEIBHOCTH U
00BEKTHUBHOE OCO3HAHHE
PO XUMHUYECKUX
KOMIIETEHIIHI B 9 TOM

JIPO8

CriocoOHOCTD U
OCO3HAHUE IIEHHOCTH
HAYYHOH JIeATEILHOCTH,
TOTOBHOCTbH
OCYIIECTBIISTh
MIPOEKTHYIO U
HCCIIEIOBATEIBCKYIO
NEATENILHOCTD
WH/IUBUYaJIbHO U B

rpynme

MPO08

CriocoOHOCTB BIAJETh
HaBBIKaMH TIOJTyYCHHS
uHpopMaluu 13
HMCTOYHUKOB Pa3HBIX
TUTIOB, CAMOCTOSITEILHO
OCYIIECTBIISATh TIOUCK,
aHaJIu3, CUCTEMATH3AIIIO
Y UHTEPITPETAIHIO
UHGPOPMAIINU PA3ITHUHBIX
BHJIOB U (hopm
MIpE/ICTAaBICHUS

MP09

Croco0OHOCTB BiIAZIETh
Pa3TUYHBIMH CTIOCO0AMU
oO01eHus

IIpaxTrueckas
pabora  Neb
(n.5.4)

Pemenue 3agaun
37,38 (1 6,5)




B3aHMOJICHCTBHS,
apryMeHTHPOBAHHO BECTH
JTUAJIoT, yMETh CMsITYaTh
KOH(bJII/IKTHBIe CI/ITyaI_[I/II/I,
Pa3BEPHYTO H JIOTHYHO
M3JIaraTh CBOIO TOUKY
3pEHHS C
HCIIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB

I1P602

CriocoOHOCTH U BiaJIeHUE
CUCTEMON XMMHYECKUX
3HaHUH, KOTOpas
BKJIIOYAET:
OCHOBOIIOJIararome
MOHATHSI(XUMUYECKHH
JJIEMEHT, aToM,
ANEKTPOHHAs 000JI0UYKa
atoma, s-, p-, -0-
ANEKTPOHHBIE OpOUTAIU
aTOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCT,
ANEKTPOOTPHULATEILHOCTD
CTETeHb OKHUCIICHHS,
XUMHUYECKas CBSA3b, MOJIb,
MOJIIpHas Macca,
MOJIIpHBINA 00BEM,
YTJIEPOIHBII CKElleT,
(yHKIIMOHAIbHAS TPYIIA,
paauKa, u3oMepus,
TOMOJIOTUYECKUU PSAI,
TOMOJIOTH,
YTJI€BOA0POIBL,
KHCIIOPOJ- U
a3zoTcojeprKalne
COEIMHEHMS,
OMOJOTUYECKH aKTHUBHBIC
BelecTBa(yrieBo/Ibl,
KUPBI, OCJIKHN ), MOHOMED,
MOJINMEP, CTPYKTYpPHOE
3BEHO,
BBICOKOMOJIEKYJISIPHbIE
COEIMHEHMS,
KpHUCTaJJInYecKas
pelETKa, TUIIBI
XUMHYECKUX PEAKIUi
(OKHCITUTENBHO -
BOCCTaHOBUTENbHBIE,
9K30- ¥ SHJO0TEPMHUYECKHE
, PEaKuu HOHHOTO
oOMeHa), pacTBop,
JJEKTPOJIUTHI,
HEDJICKTPOJIUTHI,

9




3IEKTOPOIUTHYECKAS

U CCOIUAINSA,
OKHUCJIUTENb,
BOCCTaHOBUTEIIb,
CKOPOCTh XUMHUYECKOU
peaKIu XUMHYECKOE
paBHOBECHE), TEOPUH U
3aKOHBI(TEOPHUs
XUMHUYECKOTO CTPOCHHUS
OPraHUYECKUX BEIIECTB
A, M, bytneposa, Teopust
3JIEKTPOJIUTHYECKON
JUCCOLMAIUH,
MEPUOINYECKUN 3aKOH
J.1. MeHneneeB, 3aK0OH
COXpaHEHHUsI MaccChl),
3aKOHOMEPHOCTH,
CHUMBOJIMYECKUN SI3bIK
XUMHH, (PaKTOIOrHYECKUe
CBEJICHUS O CBOICTBAX,
COCTaBe, MOJY4YECHUS U
0e30macHoM
HCNOJIb30BAHUH
BOKHEUIIUX
HEOPraHUYECKHUX U
OpraHWYECKUX BEILLIECTB B
OBITY U IPAKTHYECKOM
JIeSTEIbHOCTH YEJIOBEKA

I1P603

CriocoOHOCTh U YMEHHE
BBISIBJISITH XapaKTEpHbIE
MIPU3HAKU U B3aHMOCBS3b
M3y4YEHHBIX ITIOHATHH,
IIPUMEHSITh
COOTBETCTBYIOIIUE
MIOHATHS IIPU ONUCAHUU
CTPOEHHMS U CBOMCTB
HEOpPraHUYECKUX U
OpPraHMYECKUX BEIIECTB U
UX TIPEBPALLECHNN;
BBISIBJISTH B3aMOCBSI3b
XUMHUYECKHUX 3HAHHUU C
MOHATUAMU U
MIpeICTaBICHUSIMU JIPYTHX
€CTECTBEHHOHAYYHBIX
MIpeIMETOB

I1P604

CriocoOHOCTh U yMEHUE
UCIOJIb30BATh
HAaMECHOBAHHS
XUMHAYECKHX COEMHEHHUH
MEXTYHapOJAHOIO COr03a
TEOPETUYECKOU U
MIPUKJIATHON XUMHH U




TPUBHUAIBHBIE HA3BAHUS
BaXKHEHIITHX
BEIECTB(ATUJICH,
alEeTUJICH, TIIUIEPHH,
dbenon, popmanbaerun,
YKCYCHAasi KHCJIOTa,
[JIMIWH, YTapHbIN ras,
YTJIEKUCIIBIN T'a3, aMMUaK,
raméHHasi U3BeCTb,
Herai€¢Has U3BeCTb,
MUTHEBAs COJIA U APYTHX),
COCTaBJIATH (POPMYIIBI
HEOPraHWYECKUX 1
OpPraHUYECKUX BEILECTB,
YpaBHEHUSI XUMUYECKUX
peakiuii, OOBSICHATh UX
CMBICJI; TTIOATBEPKIATh
XapaKTepHbIC
XHMHYECKHE CBOMCTBA
BEIIECTB
COOTBETCTBYIOIIMMH
SKCIIEPUMEHTaMHU U
3aIUCsMU YPaBHEHUHN
peakuuii

I1P609

CriocoOHOCTh U YMEHUE
aHAJIN3UPOBATh
XUMUYECKYIO
nHpopmanuio,
MOJIy4aEMYI0 U3 Pa3HBIX
HCTOYHUKOB (CpEeACTB
MaccoBOi nH(popmanuy,
ceTb MIHTepHET U apyrue)

Tema 3.2
[IpakTHueckoe
s3ausatue Ne 7

JIP02

CnocoOHOCTh K
MIPOIOJDKCHHIO
o0pa3oBaHUs U
ITOBLIIIIEHHS
KBaJTU(pUKAIIH B
n30paHHON
npodeccnoHanbHOM
JEATETLHOCTH 1
00BEKTHBHOE OCO3HAHHE
POJTH XUMHUYECKUX
KOMIIETEHIINI B 3TOM;

JIPO3

CrnocoGHOCTh yMETh
HCII0JIb30BATh
JOCTUKEHUS
COBPEMEHHOM
XUMUYECKON HAyKU U
XUMHYECKHUX TEXHOJIOTUI
JUISL TIOBBILLIEHUS
COOCTBEHHOTO
HMHTEJJIEKTYaJIbHOTO

[TpakTrueckas
pabora  Ne7
(n.5.4)

Pemrenue 3agauu
9, 39, 40 ( m
6.5.)




pa3BUTHS B BHIOpaHHOU
npodeccroHanbHOM
JeSITeIIbHOCTH;

JIP0O4

CrnocoOGHOCTb 1
TOTOBHOCTb K
00pa3oBaHUIO U
camMo00pa30BaHUIO Ha
HNPOTSKCHUU BCEH XKU3HU

JIPO8

CriocoOHOCTB U
OCO3HAHHE I[EHHOCTH
HAy4YHOM JICATSIBHOCTH,
TOTOBHOCTE
OCYIIIECTBIISATh
MIPOCKTHYIO U
HCCIIEI0OBATEIBCKYIO
IEeSITELHOCTD
WH/IMBUyaJIbHO U B

rpymnme

MPO3

CII0OCOOHOCTE U
TOTOBHOCTE K
CaMOCTOSITEIILHOMY
MTOMCKY METOJIOB PEIICHHS
MPAKTUYECKUX 3aJ1a4,
MIPUMECHCHHIO Pa3IIUIHBIX
METOJIOB IMO3HAHMS

MPO06

CrocoOHOCTB BIAJETh
Hay4YHBIM TUIIOM
MBIIIJIEHUS, BIAJETh
Hay4HOU TEPMUHOJIOTUEH,
KJIFOUEBBIMU TTOHATUSIMU U
METOJIaMU

MPO7

CrocoOHOCTE BBIIBUTATE
HOBBIC UJEH, TIpeIaraTh
OPUTHHAIILHBIC TTOIXO/TbI
Y pelIeHus

I1P603

Cnoco6HocTh (hopmupo-
BaTh YMEHMUS BBISBIIATH
XapaKTepHbIC IPU3HAKU H
B3aMMOCBSI3b H3yYEHHBIX
TOHSITUI

I1P604

CriocoOHOCTh U YMEHHE
HCII0JIb30BATh
HauMEHOBaHM
XUMHUYECKHUX COECTUHEHUM
MEXYHapOAHOIO COI03a
IUPAC, noareepxaarb
XapaKTepHbIE
XUMHUYECKHE CBOMCTBA
BELIECTB
COOTBETCTBYIOIIUMU
9KCIIEPUMEHTAMH U
3alUCsIMU YPaBHEHUN




peakuuii

I1P606

CrocoOHOCTh U BiIaJIeHUE
OCHOBHBIMH METOJIAMHU
HAy4YHOTO ITO3HAHUS
BEIIECTB M XUMHUYECKHX
sIBJIeHUH (HaOro1eHue,
W3MEpEHHUE, SKCIIEPUMEHT,
MOJICJIMPOBAHNE)

I1P609

Cnoco6HOCTH hopMuUpO-
BaTh YMEHHE aHAJN3U-
pPOBaTh XUMHUYECKYIO
nH(pOPMAIIHIO

Tema 3.3
IIpakTueckoe
3ausatue Ne 8

JIPO3

CIIOCOOHOCTH
HCII0JIb30BaTh
JOCTHIKEHHS
COBPEMEHHOM
XUMHAYECKON HAYKHU H
XUMHYECKUX TEXHOJIOTHM
JUTS TIOBBIILICHUS
COOCTBEHHOTO
WHTEIJUICKTYaJIbHOTO
pa3BUTHS B BEIOPaHHOI
npodeccuoHaIbHOM
JIEATEIbHOCTH

JIPO7

CriocoOHOCTD U
COBEPILIEHCTBOBAHUE
SI3BIKOBOM U
YUTATEIHCKON KYIbTYPHI
Kak Ccpe/cTBa
B3aUMOJICVCTBUS MEXKIY
JIFOABMH Y TTO3HAHUS
MHpa

MPO1

CriocoOHOCTh U YMEHHE
CaMOCTOSITEIILHO
(bopMynHupoBaTh U
aKTyaJIU3UPOBAThH
npobiemy,
paccMarpuBarh €€
BCECTOPOHHE, ONPEACIATh
LEJTU JIeSITebHOCTH,
3a7aBaTh MapamMeTphl U
KPUTEPUH HUX
JTOCTHKEHUSI, BHOCUTD
KOPPEKTHUBHI B
JeATeNbHOCTb, OLCHUBATh
COOTBETCTBUE
PE3yNIbTaTOB LIEISM,
OLICHUBATh PUCKU
MIOCJIEICTBUI
JIeATEILHOCTH

MPO3

COCOOHOCTB U
TOTOBHOCTHB K

IIpaxTrueckas
pabora  Neo§
(n.5.4)

Permenue 3agaun
41,42 (1 6.5)




CaMOCTOATCIBHOMY
MOHCKY MCTOA0OB PCHICHUA
IIPaKTUYCCKHUX 3a71a4y,
NMPUMCHCHUIO PA3JIMYHBIX
METOJ0B ITIO3HAHUA

I1P605

CrniocoOHOCTh U yMEHUE
yCTaHaBJIUBAaTh
IIPUHA/IJIEKHOCTD
W3yYEHHBIX
HEOpPraHUYECKUX U
OpPraHUYECKUX BELIECTB K
ONpeAcIEHHBIM KJIacCaM U
rpyIIaM COeUHEHUN
XapaKTepU30BaTh UX
COCTaB M BaKHEHIINE
CBOMCTBA; OIIPENEIATh
BH/Ibl XUMUYECKUX CBSI3EH
(xoBaJIeHTHAas!, HIOHHAS,
MeTaJuIn4ecKas,
BOJIOPO/HAsT)), THUIIBI
KPUCTAJUTMYECKUX
PEWETOK BEILIECTB;
KJaccuuIUpoOBaTh
XUMHUYECKHE PeaKuu

I1P608

CnocoOHOCTh U yMEHUE
IUTAHUPOBATH H
BBITIOJTHATH XUMUYECKUI
IKCIIEPUMEHT
(mpeBparieHus
OpPTaHUYECKUX BEIIECTB
MIPY HarPEeBaHUH,
MOJTyYeHHE ITUJICHA
HU3y4YEHHUE Ero CBOMCTB,
KaueCTBEHHBIC PEAKIIHH
Ha albJeTU b, Kpaxmal,
YKCYCHYIO KHCIIOTY;
JeHaTypanus OelKoB MpU
HarpeBaHWH, I[BETHBIC
peakiuu OenKoB;
MIPOBOIUTH PEAKIINN
HOHHOr0 0OMEHa,
OTIPEIENIATH CPEeIy
BOJHBIX PACTBOPOB,
KaueCTBEHHBIC PEAKIIHH
Ha cynb(hat-, KapOoHaT- U
XJIOPH/I-AaHUOHBI, Ha
KaTHOH aMMOHHUS; PelIaTh
IKCIIEPUMECHTAITLHBIC
3a/1a4y¥ 10 TeMaM
«MeTamib» 1 «
Hemeranns») B
COOTBETCTBHUH C




MIPaBUIIAMU TEXHUKHU
0€301acHOCTH TIpU
o0pallleHnH , BEIeCTBaMU
1 1a00paTOPHBIM
o0opynoBaHUEM;
MPEICTABIATH PE3YIbTATHI
XUMHUYECKOTO
HKCIEpUMEHTa B hopme
3aIlUCH YpPaBHEHUH
COOTBETCTBYIOLINX
peakuuii u
(bopMyIHpPOBATH BBIBOBI
Ha OCHOBE 3TUX
pe3yIbTaToB

I1P609

CriocoOHOCTh U YMEHHE
aHAJIN3UPOBATh
XUMUYECKYIO
nHpOpMaIHIO,
MOJTy4aeMyI0 U3 pa3HbIX
HCTOYHUKOB (CpeCTB
MaccoBOM nHpopmanuy,
ceTb MIHTEpHET U apyrue)

Paznen 4. CTpOGHI/Ie U CBOMCTBA OPraHn4YCCKuUX BCUICCTB

Tema 4.1
IIpakTnueckoe
3anstue Ne 9

JIPO1

Cnoco6HOCTD
chopMHUPOBATH YYBCTBO
TOPJOCTH B YBOKCHHUS K
HCTOPUU U TOCTHKEHUSIM
OTEYECTBEHHOM
XUMHYECKON HAYKH;
XUMHUYECKH IPAMOTHOE
MOBE/ICHHE B
npo¢ecCuoHaNIbHON
NEeSTeIbHOCTH U B OBITY
IIpH OOpalIeHUH ¢
XUMHYECKHUMHU
BEIICCTBAMH,
MaTepuasamMu u
rpoleccaMu

JIPO3

CrniocobHOCTh
WCTIOJIH30BATh
JOCTUKEHHS
COBPEMEHHOM
XUMHYECKON HAYKH U
XUMHYECKHX TEXHOJIOTHI
JUTSL TIOBBIIIIEHUS
c0oOCTBEHHOTO
HMHTEJUIEKTYaTbHOTO
pa3BUTHS B BEIOpAHHOM
npodeccroHanbHOM
NESATEIIEHOCTH

JIPO7

Crooco0OHOCTB 1
COBEPIIICHCTBOBAHHUE

IIpaxTrueckas
pabora N9
(n.5.4)

Pemenue 3agaun
27, 43,44 (nm
6.5.)




SI3BIKOBOM U
YUTATENBbCKON KYJIbTYpPBI
Kak cpeJicTBa
B3aUMOJICVCTBUS MEXKITY
JIFOABMH Y TTO3HAHUS
MHpA

MPO3

CIIOCOOHOCTH U
TOTOBHOCTE K
CaMOCTOSITEIILHOMY
MIOMCKY METOJIOB PEIICHHUS
MPAKTUYECKHUX 33J1a4,
MIPUMEHEHHIO Pa3ITUIHBIX
METO/IOB ITO3HAHMS

MPO06

CrocoOHOCTE BJIaJIETh
HAYYHBIM TUIIOM
MBIIJICHU S, BIIaACTh
HAYYHON TEPMHHOJIOTHEH,

MP11

CrniocoOHOCTH BHIOMpATH
TEMAaTUKy U METObI
COBMECTHBIX JICUCTBHI C
y4€TOM OOIIMX HHTEPECOB
H BO3MOXKHOCTEH KaXKI0ro
YJIeHa KOJIJICKTHBA,
MIPUHUMATD LIETTH
COBMECTHOM
JIeSITeIILHOCTH,
OpraHu30BbIBAThH U
KOOPJAMHHUPOBATH
JIEMCTBUS 1O €
JIOCTH>KEHHIO: COCTABIIATH
MJaH JeHCTBUM,
pacnpenenaTsb poju ¢
y4ETOM MHEHHI
Y4aCTHUKOB, 00CYXKIaTh
pe3yabTaThl COBMECTHOM
paboThl

MP13

CrniocobHOCTh
CaMOCTOSITEITEHO
OCYILECTBIATh
MO3HABATENBHYIO
JeSITeIbHOCTb, BBISIBIISITh
poOJIeMbl, CTaBUTh U
(bopmMynupoBaTh
COOCTBEHHBIE 33/1a4H B
o0pa3oBaTenbHOI
NESATSIILHOCTH |
KU3HEHHBIX CUTYAIIHIX,
CaMOCTOSITEITHHO
COCTaBIIATH TIaH
pelIeHus mpooIeMbl C
Y4ETOM UMEIOLIUXCS
pecypcoB, COOCTBEHHBIX




BO3MOKHOCTEH 1
NPEAIIOYTECHUN

MP14

CnocoGHOCTh
(dhopMupoBaHHs U
MIPOSIBJICHUS IIIUPOKOM
SPYAMIIAH B Pa3HBIX
001acTIX 3HAHUH,
MTOCTOSIHHO TMOBBIMIATH
CBOI 00pa3oBaTeNbHBIN 1
KYJIbTYPHBIN YPOBEHb

I1P602

CrocoGHOCTH U BiaJieHuE
CHUCTEMOUN XMMUYECKUX
3HAHUM, KOTOpast
BKJIFOYAET
OCHOBOIIOJIAr Al INE
MIOHATHUSA: YTIIEPOIHBIN
ckeseT, (GyHKIMOHAIbHAS
rpyIma, pajauKan,
n3oMepus,
FOMOJIOTUYECKUU P,
TOMOJIOTH,
YTJIEBOJAOPOBI,
KHUCJIOPOJI- U
a30TCOJepIKaIINE
COEIMHEHMUS,
OMOJIOTUYECKH aKTUBHBIC
BelecTBa(yrieBoabl,
KUPBI, OCJIKN), MOHOMED,
MOJIUMEP, CTPYKTYPHOE
3BEHO U JIp.
BBICOKOMOJIEKYJIIPHBIE
COCIMHEHHUS; TEOPUU U
3aKOHBI(TEOpHUS
XUMHUYECKOTO CTPOCHHUSI
OpraHUYECKUX BELIECTB
A, M, byrtneposa, Teopust
3IEKTPOJIUTUYECKON
JTUCCOITHAITNH,
MEePUONYECKUH 3aKOH
JI.V1. Menpenees u 1ip.)

I1P603

CriocoOHOCTh U YMEHHE
BBISIBIISITH XapaKTEPHBIE
MIPU3HAKH U B3aUMOCBS3b
W3y4YEHHBIX ITOHATHH,
MPUMEHSTh
COOTBETCTBYIOIINE
MIOHATUS TIPU ONHCAHUHU
CTPOEHUS U CBOMCTB
HEOPTraHUYeCKuX U
OpPTaHUYECKUX BEUIECTB U
uX MpeBpalleHuii;
BEISIBIISITH B3aUMOCBSI3b




XHMHYCSCKHUX 3HAHUH C
IIOHATUAMHU U
MPEACTABICHUSAMU APYTHX
eCTeCTBeHHOHay‘-IHLIX
MIPEMETOB

I1P604

CrniocoOHOCTh U yMEHUE
HCIIOJIb30BaTh
HAaUMCHOBaHUS
XHMHYECKHUX COCITMHECHUMN
MEXIyHApOAHOTO COI03a
TEOPETUYECKON 1
MPUKIATHON XUMUU U
TPUBHUAJIbHBIC HA3BAHUS
BaXKHEHIITHX
OpraHUYeCKUX U
HEOPTraHUYECKUX
BEILIECTB; COCTaBJIATH
(dhopMyIIbl, ypaBHEHUS
XUMHYECKUX PEaKIUi,
OOBSICHSITH X CMBICII,

I1P611

CnocoOHOCTh U yMEHUE
MIPUMEHSTH 3HaHUsI 00
OCHOBHBIX JIOCTYITHBIX
METO/1aX ITO3HAHUS
BEIIECTB U XUMHUYECKHUX
SIBJICHUH IS
oOyuaromuxcs ¢
OTpaHUYEHHBIMU
BO3MOXKHOCTSIMH
3JI0pPOBBS

I1P612

CriocoOHOCTh U YMEHHE
HCIIOJIb30BaTh PeIbeHO
TOYEUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiins
IS 3aITACH XUMUYECKUX
dbopmyn 1 CIenbIX U
CIIa0OBHIAIIUX
00yJaronmxcst

Tema 4.2
[IpakTHueckoe

s3austue Ne 10-
12

JIP02

CnocoOHOCTh U
TOTOBHOCTB K
MIPOJIOTIKECHHIO
oOpa3oBaHus U
ITOBBIILICHHS
KBaJIM(pUKAINH B
n30paHHON
npodecCuoHATBHON
JEATEIIbHOCTH U
00BEKTUBHOE OCO3HAHHUE
POIU XUMUYECKUX
KOMIICTCHITUH B 3TOM

JIPO4

Crooco0OHOCTB 1
TOTOBHOCTHB K

[IpaxkTrueckue
paboter NelO-
12 (n.5.4)

Pemenue 3amaun
1 (1m.6.5)
Pemenue 3amaun
1,7,8,13-19,23,
47,48(m 6.5.)




00pa3oBaHMIO U
camMo00pazoBaHUIO Ha
MPOTSDKEHUH BCEH JKU3HU

JIPOS

CnocoOHOCTh K
chopMUPOBAHHOM
9KOJIOTHYECKOM
KYJIbTYpbI, TOHUMaHUE
BIIMSIHUSI COLIMAIHHO-
YKOHOMHYECKUX
MPOLIECCOB HA COCTOSTHUE
MPUPOIHOMN U COIUATILHOM
Cpelbl, OCO3HAHUE
I00aBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM

MPO02

CnocoOHOCTh BIAACTh
HaBbIKaMU y4eOHO-
HCCIEA0BATENbCKOMN U
MPOEKTHOM ESTENbHOCTH,
HaBbIKAMU Pa3pELICHUS
pooeM

MPO3

CriocoOHOCTD U
TOTOBHOCTE K
CaMOCTOSITEIILHOMY
MTOMCKY METOJIOB PEIICHHS
MPAKTUYECKHUX 3aJ1a4,
MIPUMECHCHHIO Pa3ITUIHBIX
METOJIOB ITO3HAHMS

MPO7

CrocoOHOCTE BBIIBUTATh
HOBBIC UJCH, TIpearaTh
OPUTHHAIILHBIC TTOIXO/TbI
Y pelIeHus

MP13

Crioco6HOCTh
CaMOCTOSITENTEHO
OCYIIECTBIISTh
M03HABATEIbHYIO
JESTEIIbHOCTb, BBISBIISITh
MpOOJIEeMbI, CTAaBUTh U
(hopMynupoBaTh
COOCTBEHHBIE 33/1a4H B
o0OpazoBarenbHON
JEeSTENIbHOCTH U
KU3HEHHBIX CHTYaIHsX,
CaMOCTOSITENTEHO
COCTaBJIATH TUIAH
pelIeHus mpoOIeMEbI ¢
YYETOM UMEIOIINXCS
pecypcoB, COOCTBEHHBIX
BO3MOXHOCTEN U
NPEANIOYTECHUN

MP15

CnocoOHOCTh U yMEHUE
JlaBaTh OLIEHKY HOBBIM
CUTyalusM, BHOCUTH




KOPPEKTUBBI B
NesITeIbHOCTD, OLICHUBATh
COOTBETCTBHUE
pe3yIbTATOB IEJISIM

I1P601

CriocoOHOCTh
copmMHpOBaThH
MPEACTABJICHUS: O
XUMHYECKOU
COCTAaBJISIOIIEH
€CTECTBEHHOHAY4YHOU
KapTUHBI MUPA, POJIH
XAMHUH B ITI03HAHUU
SIBJICHUH TIPUPOJIBI, B
(dbopmupoBaHUU
MBIIIJICHUS U KYJIbTYPbI
JIMYHOCTH, €€

(G YHKIIMOHATEHOM
TPaMOTHOCTH,
HEe00XO0IUMOM IS
pEIICHUS TPAKTUICCKIX
3a71a4 1 DKOJOTHYECKHU
00O0CHOBAHHOT'O
OTHOIICHUS K CBOEMY
3I0POBBIO U IPUPOJHOMN
cpene

I1P606

Cr1ocoOHOCTh K BJIAJICHUIO
OCHOBHBIMHM METOaMU
HAyYHOTO ITO3HAHUS
BEIIECTB U XUMUYECKHUX
siBJIeHUH (HaOIr0eHue,
HU3MepeHue, SKCIIEPUMEHT,
MOJICJIMPOBAHNE)

I1P608

CriocoOHOCTh U YMEHHE
TUTAHUPOBATh U
BBITTOJTHITH XUMHYECKUN
HKCIEPUMEHT
(mpeBparieHus
OpPTaHUYECKUX BEIIECTB
NP HATPEBAHMUH,
MOJTy4YeHHE ITUJICHA U
HW3Yy4YEHHUE Er0 CBOMCTB,
Ka4eCTBEHHBIE PEaKITIH
Ha aJIbJICTHIbI, Kpaxmall,
YKCYCHYIO KHCIIOTY;
JieHaTypanus 0enKoB Npu
HarpeBaHWH, IIBETHBIC
peaxiu OenKoB;
MIPOBOJIUTH PEAKITIH
HOHHOr0 0OMEHa,
OTIPENIENIATH CPEeIy
BOJIHBIX PacTBOPOB,
Ka4eCTBEHHBIE PEaKITIH




Ha cynbdar-, KapOoHaT- U
XJIOPUJI-AaHHOHBI, Ha
KaTHOH aMMOHUS; PeliaTh
HKCIEPUMEHTAIbHbIC
3a/1a4yM 10 TeMaM
«MeTamb» 1 «
Hemeramis») B
COOTBETCTBHUH C
MpaBUJIaMU TEXHUKH
0€30MaCHOCTH TIpU
oOpallleHuH , BellleCTBaMU
1 1a00paTOPHBIM
o0opynoBaHUEM;
MPEICTABIATH PE3YIbTATHI
XUMHYECKOT0
HKCIEPUMEHTa B (hpopme
3aMMcu ypaBHEHUN
COOTBETCTBYIOLINX
peakuuii u
(hopMyIHpOBaTh BHIBOJIBI
Ha OCHOBE 3TUX
pE3yNbTaTOB

I1P609

CriocoOHOCTh U YMEHUE
aHAJIN3UPOBATh
XUMUYECKYIO
nHpOpMaIHIO,
MOJTy4aeMyI0 U3 pa3HbIX
HCTOYHUKOB (CpeACTB
MaccoBOi nH(popmanuy,
ceTb MIHTEepHET U apyrue)

I1P610

CriocoOHOCTh U YMEHHE
coOJr01aTh MpaBuiia
9KOJIOTMYECKH
1enecoo0pa3Horo
MOBEJICHUS B OBITY U
TPYAOBOM IESATEILHOCTH B
LEJISIX COXPAHEHUS CBOETO
3I0POBBS U OKPYXKAIOIIEH
CpEebl; YUIUTHIBATh
OMAacCHOCTh BO3ACHCTBUSA
HAa >)KMBBIE OPTaHU3MBI
OITPEIEIIEHHBIX BEMIECTB,
ITOHMMasI CMBICIT
TTOKa3aTeNs NpeIeabHON
JOITyCTUMOM
KOHIOCHTpAIUK

I1P611

CriocoOHOCTh U YMEHHE
MIPUMEHSTh 3HaHUSI 00
OCHOBHBIX JIOCTYITHBIX
METOax TTO3HAHUS
BEIIECTB U XUMHUYECKHX
SIBJICHUN JUIA




o0ydJaronuxcs ¢
OrpaHU4YCHHBIMHA
BO3MOKHOCTSIMHU
3JI0POBbS

I1P612

CriocoOHOCTh U YMECHHE
WCIOJIb30BaTh PeIbe(HO
TOUYCUHYIO CUCTEMY
o6o3nauenwmii JI. bpaiins
JUTSL 3aITUCH XUMHYECKHIX
(hopMyII IJIs CIETBIX U
CIIa0OBUIAIIIAX
00yJaromuxcs

Tema 4.3
IIpakTueckoe
sausatue Ne 13

JIPO1

CrnocoGHOCTh
chopMHUPOBATH YYBCTBO
TOPAOCTH U YBOKEHUS K
HCTOPHUU ¥ TIOCTHIKECHUSIM
OTEYECTBEHHOU
XUMHUYECKON HAYKH;
XUMHYECKH IPaMOTHOE
MTOBE/ICHHE B
npodeccnoHanbHOMI
NESITEIbHOCTH U B OBITY
pu 0OpaIeHUH C
XUMHYCCKHUMH
BEIIECTBAMH,
MaTepuajaMu |
rpoleccaMu

JIPO2

Cnoco6HOCTh U
TOTOBHOCTD K
MIPOIOJDKCHHIO
o0pa3oBaHUs U
MTOBBIIICHUS
KBaJTU(pUKAIIH B
n30paHHON
npodeccnoHanbHOM
JESITeBHOCTH U
00BEKTHBHOE OCO3HAHUE
POJTH XUMHUYECKUX
KOMIICTEHIIHI B TOM

JIPO3

Cnoco6HOCTh
HCII0Ib30BaTh
JOCTHKCHHS
COBPEMEHHOM
XUMUYECKON HAyKU U
XUMHYECKHUX TEeXHOJIOTUN
JUTSL TIOBBIIIICHUS
COOCTBEHHOTO
MHTEJJICKTYaJIbHOTO
pa3BUTHUS B BEIOPAHHOM
npodecCuoHaTbHON
NESATETbHOCTH

MPO1

CnocoOHOCTh U YMEHUE

[IpakTrueckas
pabota Nel3
(n.5.4)

Permenue 3agaun
45,46 (6.5.)




CaMOCTOSITEIILHO
(bopmMynHupoBaTh U
aKTyaJIU3UPOBATH
pooemy,
paccMmarpuBaTh €
BCECTOPOHHE, ONPEICIATh
LEITU ISSITeIbHOCTH,
3aj1aBaTh MapamMeTpbl U
KPUTEPUH HUX
JTOCTHUKCHUSI, BHOCUTD
KOPPEKTHUBHI B
JeSTeIbHOCTb, OLICHUBATh
COOTBETCTBHUE
PE3yJIbTATOB LIEJISM,
OLICHUBATh PUCKU
IIOCJIEICTBUI
JeSATEILHOCTH

MPO03

CrniocoOHOCTb K
CaMOCTOATEIbHOMY
MIOMCKY METOJI0B PELICHUS
MPaKTUYECKUX 3a/1ad,
MIPUMEHEHUIO PA3IUYHbIX
Croco00B pacrno3HaBaHUS
OpPraHUYECKUX BEILECTB
Ha [IpUMeEpE alIbJIETU0B,
CIUPTOB, YIJIEBOJIOB,
YKCYCHOM KHUCIIOTBI, Oenka
Y T.I.) C UCTIOJIb30BaHUEM
uX (PU3UKO-XUMHUYECKUX
CBOMCTB U XapaKTEPHBIX
KAueCTBEHHBIX PEAKIINM.

MP04

CriocoOHOCTh OBJIAJIETH
BHJIAMH JIEATEILHOCTH 110
TTOJTY9IEHUIO HOBOTO
3HAHUS, €TO
HMHTEpIpETaluu,
MpeoOpa3oBaHUIO U
HpI/IMCHeHI/IIO B
pa3IMYHBIX YUEOHBIX
CI/ITyaHI/ISIX, B TOM HHUCJIIC
MIPH CO3/IaHUH YUEOHBIX U
COIUAJIBHBIX HpOeKTOB

MPO5

CriocobHOCTh U YMEHHE
INEPEHOCUTH 3HAHHUA B
MIO03HaBATEIbHYIO U
MPaKTUYECKYIO 00JIacCTH
KHU3HEACATEILHOCTH;
HUHTCTPpHUPOBATH 3HAHUSA U3
Pa3HBIX MPEIMETHBIX
oOnacreit

MPO7

CnocoOHOCTh BbIABHUI'ATh
HOBBIC UACH, ITpCIJIaratb




OpUTMHAJIBHBIE ITIOAXO/BI
U PEILICHUS

MPO08

CriocoOHOCTB OBIIA/IETh
HaBBIKaMU TIOJTYYCHHUS
nHpopManuu u3
HMCTOYHUKOB Pa3HBIX
THUIIOB, CAMOCTOSITEIIHHO
OCYIIECTBIISITH TIOUCK,
aHaJIN3, CUCTEMATU3aIUI0
Y UHTEPIIPETAIHIO
MHGPOPMAIIMU Pa3ITHIHBIX
BHUJIOB 1 (hopm
MIPEJICTABIICHHS

MP13

Cnoco6HOCTh
CaMOCTOSITENTEHO
OCYIIECTBIISATh
MI03HABATEIbHYIO
NEeSTeIbHOCTb, BBISIBIISITH
MpoOJIeMbI, CTAaBUTh U
(bopmynHupoBaTh
COOCTBEHHBIE 33/1a4H B
o0OpazoBarenbHON
JeSITeIbHOCTH U
YKU3HEHHBIX CUTYyaIHIX,
CaMOCTOSITENTEHO
COCTAaBJISITH TIaH
pelIeHus mpooIeMbl ¢
Y4ETOM UMEIOLIUXCS
pecypcoB, COOCTBEHHBIX
BO3MOXHOCTEN U
MIPEINIOYTEHHUI

MP14

CrnocoGHOCTh
(dbopmHpoBaHUs U
MIPOSIBJICHUS IIUPOKON
SPYIULUH B pa3HbIX
001acTIX 3HAHUH,
MIOCTOSIHHO MOBBIIIATh
CBOI 00pa3oBaTeNbHBIN 1
KYJIbTYpHBIH YPOBEHb

I1P601

CrnocoGHOCTh
copMHpOBaThH
MIpe/ICTaBICHHUS: O
XUMHYECKON
COCTAaBJISIFOLIEN
€CTECTBEHHOHAY4YHOU
KapTHHBI MUPA, POJIN
XUMHHU B TIO3HAHUH
SBJICHUM MPUPOJIBI, B
(dbopmMupoBaHUU
MBIIIUIEHUS B KYJIBTYPBI
JIMYHOCTH, €
(yHKIIMOHATTEHOM




I'PaMOTHOCTH,
HEOOXOIMMOH IS
PEIICHUS TPAKTUICCKUX
3a7a4 ¥ 9KOJIOTHYECKU
000CHOBAHHOTO
OTHOIICHHUS K CBOEMY
3JI0POBBIO U TIPUPOTHOM
cpene

I1P607

CriocoOHOCTh
copMHpOBaThH
MPEACTABJICHUS: O
XUMHYECKOU
COCTaBJISIOIICH
€CTECTBEHHOHAY4YHOU
KapTUHBI MUPA, POJIH
XAMHUH B ITI03HAHUU
SIBJICHUH TIPUPOJIBI, B
(bopmMupoBaHUU
MBIIJICHUS U KYJIbTYPBI
JIMYHOCTH, €€

(G YHKIIMOHATEHOM
TPaMOTHOCTH,
He0OXO0IUMOM IS
pEIICHUS TPAKTHICCKIX
3a71a4 ¥ DKOJIOTHYECKHU
000CHOBAHHOT'O
OTHOIICHUS K CBOEMY
3I0POBBIO U TPUPOIHOMN
cpene

I1P609

CrniocoOHOCTh U yMEHUE
aHaJIM3UPOBATh
XUMHAYECKYIO
uH(pOpMaIHIO,
MOJTY4aeMyI0 U3 Pa3HbIX
HCTOYHUKOB (CpesICTB
MaccoBoi nH(popMalu,
cetb VIHTEpHET U ipyrue)

[1P611

CrniocoOHOCTh U yMEHUE
MIPUMEHSTh 3HAHUSI 00
OCHOBHBIX JOCTYITHBIX
MeToAax MO3HAHUS
BEIIIECTB U XUMUYECKHUX
SIBJIEHUU IS
00ydJaronuxcs ¢
OTpaHUYEHHBIMU
BO3MOKHOCTSIMU
310POBbBS

I1PG12

CrocoOHOCTh U yMEHHE
UCIIOJIB30BATh PENBE(PHO
TOYEYHYIO CUCTEMY
obo3nauenwuii JI. bpaiiss
JJIA 3allHCH XUMHYECCKHUX




dbopmyn 11 CIEnbIX U
CITa0OBUISAIITUX
00yJaronmxcst

Paszpgen. 5. Kunernueckue u tepm

OIMHAMHWYCCKUC 3aKOHOMCPHOCTH IMPOTCKAHUA XUMHUYCCKUX

peakuuii

Tema 5.1
[IpakTrueckoe
3ansitue Ne 14

JIPO2

CnocobHOCTh U
TOTOBHOCTD K
MIPOJIOJIKCHHIO
oOpasoBaHus U
MTOBBIIICHUS
KBaTM(UKAITIU B
n30paHHOI
npodecCuoHAIbHON
JESTEIILHOCTH U
00BEKTHBHOE OCO3HAHUE
PO XUMHUYECKUX
KOMIICTEHIIHI B TOM

JIPO3

CIIOCOOHOCTh
WCIIOJIb30BAaTh
JOCTHKECHUS
COBPEMEHHOM
XUMHUYECKON HAyKU U
XUMHYECKHUX TEeXHOJIOTUN
JUTS TIOBBIILICHUS
COOCTBEHHOTO
HMHTEIUIEKTYaJIbHOTO
pa3BUTHA B BEIOpAaHHOMU
npodecCuoHaNIbHON
NESATEIbHOCTH

JIPOS

CnocoOHOCTh OCO3HAHUS
LIEHHOCTU HAay4YHOU
NeSITeNIbHOCTH,
TOTOBHOCTB
OCYILIECTBIISTh
IIPOEKTHYIO U
HCCIIEA0BATENBCKYIO
JESATEIbHOCTD
WHIUBUAYAJIbHO U B
rpymnmne

MPO1

CrocoOHOCTh U yMEHUE
CaMOCTOSITENTLHO
(dbopMynupoBath 1
aKTyaJIu3HpOBaTh
npobuemy,
paccMaTpuBaTh €€
BCECTOPOHHE, OIIPEIEIISAThH
LeJIN AEATeNbHOCTH,
3aJaBaTh MapamMeTpsl U
KPUTEPHUH UX
TOCTIKEHUSI, BHOCUTh
KOPPEKTHUBHI B
JIeSITeIbHOCTb, OIICHUBATh

[IpakTnueckas
pabora Nel4
(n.5.4)

Pemntenue 3agauu
10-12, 49,50
(m6.5.)




COOTBETCTBHE
pe3yAbTaTOB IENIAM,
OIICHUBATh PUCKHU
MOCJICACTBUI
JIeSITEIILHOCTH

MPO02

CnocoOHOCTh OBIAACTH
HaBBIKAMH y4eOHO-
HUCCIE0BATEIbCKON U
MIPOEKTHOM JIeITEIbHOCTH,
HaBBIKaMU Pa3peIICHUS
npobieM

MPO3

CIIOCOOHOCTD U
FOTOBHOCTB K
CaMOCTOATEIIbBHOMY
MOUCKY METO/IOB PEIICHHSI
HpaKTI/IqGCKI/IX 3ajJa4,
[IPUMEHCHHIO Pa3InYHBIX
METOJIOB I1I03HAHUS

MPO06

CriocoOHOCTb BIaJETh
Hay4HBIM THUIIOM
MBIILIJICHYS], BIAJETh
Hay4HOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU ITOHATUSAMU U
METOAaMHU

MPO7

CriocoOHOCTh BBIIBUTATh
HOBBIE UJIEH, ITPEUIaraThb
OPUTMHAJIbHBIE ITOAXO/BI
U PEIICHUS

MPI11

CriocobHOCTh BBIOMPATh
TEMAaTUKy U METOJIbI
COBMECTHBIX JIEVCTBUM C
y4€TOM OOIINX UHTEPECOB
Y BO3MOKHOCTEHN KaxKJ0ro
YJieHa KOJIJIEKTUBA,
MIPUHUMATh LU
COBMECTHOM
NEeSATEIbHOCTH,
OpraHU30BBIBATH U
KOOPJAMHHUPOBATH
IeWCTBHUS TIO €€
JOCTH>KEHHIO: COCTaBIATh
TIaH IeHCTBUM,
pacnpenensaTb poJiu ¢
Y4ETOM MHEHU I
Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHOM
paboThI

MP15

CriocoOHOCTh U yMEHUE
JlaBaTh OLIEHKY HOBBIM
CUTyausM, BHOCUTH
KOPPEKTHUBHI B
JACATCIIBHOCTD, OLICHUBATDH




COOTBETCTBUE
pe3yJIbTaTOB LEISAM

I1P608

CrocoOHOCTh U YMECHHE
IUTAHUPOBATH U
BBINOJIHATH XUMUYECKUHT
IKCIIEPUMEHT
(npeBpareHus
OpPraHUYECKUX BEIIECTB
P HATPEBAHMUH,
MOJTy4YeHHE ITUJICHA U
W3yYEHHE ero CBOMCTB,
KaueCTBEHHBIC PEAKIIHH
Ha aJIbJICTH]IBI, Kpaxmall,
YKCYCHYIO KHCIIOTY;
JeHaTypalus OCIIKOB MPU
HarpeBaHuH, I[BETHBIC
peakiyu OCIIKOB;

I1P609

CriocoOHOCTh U yMEHUE
aHAIM3UPOBATH
XUMHAYECKYIO
nHpopMarIuto,
MOJTyYaeMYyI0 U3 Pa3HBIX
MCTOYHHKOB (CpeaCTB
MaccoBOM WH(pOpMaIHH,
cets MIHTEpHET M apyrue)

Pasnen 6. PactBo

pbI

Tema 6.2
[IpakTHueckoe
s3ausatue Ne 15

JIPO3

CnocoGHOCTh
WCIIOJIb30BaTh
JOCTUKEHUS
COBPEMEHHOM
XUMHYECKON HAYKU U
XUMHYECKHUX TEXHOJIOTHUN
JUTSL TIOBBIIICHUS
cOOCTBEHHOTO
HMHTEJJIEKTYaTbHOTO
pa3BUTHS B BHIOpaHHOM
npodeccnoHanbHOM
NESATEIIEHOCTH

JIPO4

CrniocobHOCTh
WCTIOJH30BATh
JOCTUKEHHS
COBPEMEHHOM
XUMHYECKON HAYKH U
XUMHYECKHX TEXHOJIOTHI
JUTSL TIOBBIIIIEHUS
c0oOCTBEHHOTO
HMHTEJUIEKTYaTbHOTO
pa3BUTHS B BHIOpAHHOM
npodeccroHanbHOM
NESATEIIEHOCTH

JIPO8

CrocoOHOCTb OCO3HAHUS
LIEHHOCTH HAaY4YHOI

[IpakTrueckas
pabota Nel5
(n.5.4)

Permenue 3agaun




NESTEIIbHOCTH,
TOTOBHOCTb
OCYILIECTBIIATh
IIPOEKTHYIO U
HCCIIEIOBATEIBCKYIO
JESITEIbHOCTD
MHJVBUAYAJIBHO U B
rpymnmne

MPO02

CnocoOHOCTh BIAACTh
HaBBIKAMHU y4eOHO-
HCCIIEA0BATENIbCKON U
MPOEKTHOM ESATENbHOCTH,
HaBbIKAMU PA3PELLICHUS
pooeM

MPO7

CriocoOHOCTh BBIIBUTATh
HOBBIE UJIEH, ITPEJIaraTh
OPUTMHAJIbHBIE ITOAXO/BI
U PEIICHUS

I1P607

CriocoOHOCTh U YMEHUE
IIPOBOJUTH PACUETHI 10
XUMHUYECKUM (opMysIaM U
YPaBHEHUSM XUMHUECKUX
peakuuii ¢
HCII0JIb30BAHUEM
(bu3MYeCKUX BEJIUYHUH,
XapaKTEepU3YIOIINX
BELIECTBA C
KOJINYECTBEHHOMN
CTOPOHBI: Macchl, 00bEMa
(HOpMaJIbHBIE YCIIOBUSA)
ra3oB, KOJIM4ECTBA
BEILIECTBA; UCIOJIb30BaTh
CHUCTEMHBIE XUMUYECKUE
3HAHUS JUISl IPUHATHS
pELIEHN] B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BELIECTBAMMU
1 UX IPUMEHEHUEM

I1P609

CriocoOHOCTh U YMEHHE
aHAJIM3UPOBATh
XUMUYECKYIO
nHdopmanuio,
MOJTy4aeMyo U3 pa3HbIX
HCTOYHUKOB (CpeCTB
MaccoBOi nHpopmanuy,
ceTb MHTEpHET U Apyrue)

I1P610

CriocobHOCTh U YMEHHE
coOro1aTh MpaBuiia
9KOJIOTUYECKU
1enecoo0pa3Horo
MOBEICHUS B OBITY U
TPYAOBOM NESITEILHOCTH B




LEJISIX COXPAHEHUS CBOETO
30POBBS U OKPYXKAIOLIEH
CpelIbl; YYUTHIBATh
ONACHOCTb BO3/JCHCTBUS
Ha >KMBBIE OPTaHU3MBbI
ONpeACIEHHBIX BEUIECTB,
MTOHUMAasI CMBICIT
MOKa3aTessi NpeAeIbHON
JIONTyCTUMOM
KOHIICHTPALIUU

[1P611 CnocoOHOCTh U YMEHHUE
MPUMEHSTH 3HaHUS 00
OCHOBHBIX JIOCTYITHBIX
MeToAax MO3HAHUS
BEIIECTB U XUMHUYECKHUX
SIBJICHUU JIJIS
oOyuaromuxcs ¢

OTpaHUYECHHBIMHU
BO3MOKHOCTSIMHU
3J10pOBbS
Paznen 7. Xumus B ObITY M TPOU3BOICTBEHHOM /1€ TEILHOCTH YEJIOBEKa
Tema 7.1 JIPO1 CrniocoGHOCTB U
[IpakTuyeckue c(OPMHPOBAHHOCTh
3aHaTus Ne 16- YyBCTBA TOPAOCTH U
17 YBa)KEHUS K UCTOPUU U
JOCTIKEHUSIM
OTEYECTBEHHOU

XUMHUYECKON HAYKH;
XUMHYECKH TPaMOTHOE
MOBEJICHHE B
npodeccnoHanbHOM
NeSITEIbHOCTH U B OBITY
pu 0OpaLIEeHNH C
XUMHAYECKHUMU
BEIIECTBAMH,
MaTepuallaMH U
poreccaMu

JIP02 CrnocoOGHOCTb 1
TOTOBHOCTbD K
MIPOIOIDKEHHIO
o0Opa3oBaHUs U
MTOBBIIICHUS
KBaJTU(pUKAIIH B
n30paHHON
npodeccroHanbHOI
JeSITeTbHOCTH U
00BEKTHBHOE OCO3HAHUE
POIH XUMHUYECKUX
KOMIIETEHIIMH B 3TOM

IIpaxTrueckas
pabora Nel6-
17 (m.5.4)




JIPO4

CnocoOHOCTh B
TOTOBHOCTD U
CITOCOOHOCTB K
00pa3oBaHUIO U
caM000pa30BaHMIO Ha
MPOTSKECHUU BCEH XKU3HU

MPO3

CriocoOHOCTB U
TOTOBHOCTE K
CaMOCTOSITEIILHOMY
MIOMCKY METOJIOB PEIICHHUS
MPAKTUYECCKHUX 33J1a4,
MIPUMEHECHHIO Pa3TUIHBIX
METOJIOB IMO3HAHMS

MP04

CrocoOHOCTE BJIaJIETh
BHAMU JIEATEILHOCTH 110
MTOJTYYEHUIO HOBOTO
3HAHUsI, €ET0
HUHTEpIpETaluu,
PeoOpPa30BaAHUIO U
HpI/IMCHeHI/IIO B
pa3IMYHbBIX yU4EOHBIX
CI/ITyaIII/ISIX, B TOM 4HHUCIIC
MIPH CO3JIaHUH YYEOHBIX U
COIIMAJIBHBIX HpOGKTOB

MPO5

CriocoOHOCTh U YMEHHE
INEPCHOCUTL 3HAHHUA B
MIO03HABATEIbHYIO U
MIPaKTUYECKYIO 00IaCTH
KHU3HENIeATeTbHOCTH;
HUHTCTpHUPOBATH 3HAHUSA U3
pa3HbIX MIPEIMETHBIX
oOnacrei

MPO08

CriocoOHOCTh BIAJETh
HaBBIKaMU TIOJTyYCHHS
uHpopMaluu 13
HMCTOYHUKOB Pa3HBIX
TUTIOB, CAMOCTOSITEILHO
OCYIIECTBIISATH TIOUCK,
aHaJlu3, CUCTEMATH3AIIIO
Y UHTEPITPETAIHIO
UHPOPMAIINU PA3ITHUHBIX
BHJIOB U (hopm
MIpE/ICTAaBICHUS

MPO09

CriocoOHOCTE BIaACTh
Pa3TUYHBIMH CTIOCO0AMU
oO01IeHus
B3aHUMOJIEMCTBHA,
apryMEHTHPOBAHHO BECTH
JTUAJIOT, yMETh CMSTUYaTh
KOH(JTUKTHBIC CUTYaIINH,
Pa3BEPHYTO U JTIOTUIHO
M3JIaraTh CBOIO TOUYKY




3peHHs C
HUCITOJIBb30BaHUEM
SI3BIKOBBIX CPEJICTB

MP16

Cr1ocoOHOCTD IIOHMMATh
CBOE€ OMOIMOHAJILHOE
COCTOSIHHE, BUJIETh
HaIlpaBJICHUS Pa3BUTHUS
COOCTBEHHOM
SMOIIMOHAIBHOMN CQEephI,
OBITh YBEpEHHBIM B ceOe

MP17

CnocoOHOCTh TOHUMATh
SMOLIMOHAIBHOE
COCTOSTHUE JIPYTHX,
YUUTHIBATh €T0 MPHU
OCYIIECTBICHUH
KOMMYHHKAITIH,
CIIOCOOHOCTB K
COUYYBCTBHIO U
COIEePSIKMBAHHIO

MP18

CIOCOOHOCTh MPUHUMATh
ceOs1, MOHMMast CBOU
HEIOCTATKU U
JOCTOUHCTBA, IPUHUMATh
MOTHUBBI U apPTYMEHTHI
JOpYTUX JIIOeH npu
aHaJM3e pe3yJbTaToB
NesITebHOCTH,
IIPU3HABATh CBOE MIPABO U
MIPaBO JIPYTUX JIIOJeH Ha
OLIMOKY, pa3BUBATh
CIOCOOHOCTh TOHUMATh
MUD C TIO3UIUH IPYTOTO
YeJI0BEKa

I1P602

CUMBOJIMYECKHI SI3BIK
XUMHH, (DAKTOIOTHYECKHE
CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJyYECHUS U
0e30macHOM
HMCMOJb30BaHUU
BaOKHEHIITNX
HEOPraHUYECKUX U
OpraHMYeCKHUX BEIIECTB B
OBITY U TIPAKTHUECKOM
eI TEILHOCTH YeJIOBEKa

I1P606

CrocoOGHOCTh U BIa/IeHUE
OCHOBHBIMH METOaMHU
HAYYHOTO TIO3HAHUS
BEIIECTB M XUMHUECKUX
sBIICHUH (HaOII0eHHE,
HU3MEpEeHHne, SKCIIEPUMEHT,
MO/ICJIMPOBAHHE)

11P609

CniocoOHOCTh U YMEHHE




aHAJIN3UPOBATh
XUMHYECKYIO
nHpopmaruto,
MOJIy9aeMYI0 U3 Pa3HBIX
HCTOYHUKOB (CpeACTB
MaccoBOM HH(pOpMAIHH,
ceTb MHTEpHET U Apyrue)
ITP611 CnocoO6HOCTh U yMEHUE
MIPUMEHSTH 3HaHUSI 00
OCHOBHBIX JIOCTYITHBIX
METOJ1aX MMO3HAHUs
BEIIECTB U XUMHUYECKHX
SIBJIEHUU JUIA
o0yJaromuxcs ¢
OTrpaHUYEHHBIMU
BO3MOYXHOCTSIMHU
3J10pOBbS

I1P612 CnocoO6HOCTh U yMEHUE
HCIOJIb30BaTh pPenbeHO
TOYCYHYIO CUCTEMY
o6o3Hauenuii JI. bpaitns
JUTSL 3aITACH XUMHYECKHIX
(dhopMyI IS CIENbIX U
c1a00BUIAIIIUX
oOyuaromuxcs

4 OnucaHue Npoueaypbl OLeHUBAHUS

Pesynbrarel 0oOyueHuss 1O TMpeaAMETy, YPOBEHb C(HOPMHPOBAHHOCTH KOMIIETEHIUI
OLICHUBAIOTCS MO  4YeThIpéX  OanbHOM  IIKajJe  OLEHKAMHU:  «OTIMYHO»,  «XOpOILOY,
«YAOBIIETBOPUTEIBHOY, «HEYAOBIECTBOPUTEIHLHO.

Texymas arrectanust Mo NPEIMETY NPOBOAUTCSA C LEIBI0 CHUCTEMAaTUYECKOW NPOBEPKHU
noctixkeHuil  oOywaromuxcs. OObeKTaMu — OLIGHMBAHMSI  SIBJSIIOTCSI:  CTENEHb  YCBOEHHUS
TEOPETUYECKUX 3HAHUM, YPOBEHb OBJIAJICHHS NPAKTUYECKMMHM YMEHUSMU M HaBBIKAMH IO BCEM
BUJaM y4eOHOI paboThl, KAUECTBO BHINIOJHEHUS CAMOCTOATEIbHONW padoThl, ydeOHas AUCLMILINHA
(aKTUBHOCTb Ha 3aHATUSAX, CBOEBPEMEHHOCTh BBINIOJHEHHUS PA3JIMYHBIX BHUAOB 3a/1aHUH,
MOCENIAeMOCTh BCEX BHJIOB 3aHATHUH MO aTTECTYEMOU TUCIUILIUHE).

IIpn mnpoBeneHMN NPOMEKYTOYHOW aTTECTALIMM OLIEHUBAETCS JOCTH)KEHHE CTYIEHTOM
3aIJIAaHUPOBAHHBIX [0 JAMCLUMIUIMHE Ppe3yJIbTaToB OO0Yy4YeHMs, OOECHEeUMBAIOIIUX PE3YyIbTaThl
OCBOCHMS 00pa30BaTEIbLHOM MPOrpaMMBbI B LIETOM.

Kputepuu onieHuBaHus YCTHOTO OTBETa

(omleHOYHBIE Cpe/IcTBa: coOeceoBaHue, 3alluTa COOOIEHUs, AOKIaa, WHANBUIYaTILHOTO /
TPYNNOBOro MpoekTa, 1udepeHInpOBaHHbIX 3MaHIH, 3aIaHU PAKTUYECKUX PadoT)

5 6a10B - OTBET MOKA3bIBACT MPOYHBIE 3HAHUSI OCHOBHBIX MPOIIECCOB XHUMHH, OTIAYAETCS
IyOMHON W TIOMHOTON pAacKpBITUS TEMBI; BJIaJIEHUE TEPMUHOJOTMUYECKUM amnmaparoM; yMEHHe
OOBSICHATh CYIIHOCTH, SIBJICHHM, TPOIECCOB, COOBITHM, JenaTh BBIBOJABI W OOOOIIEHHUS, 1aBaTh
apryMEHTUPOBAHHBIE OTBETHI, MPHUBOJAUTH MPUMEPHI; CBOOOJHOE BIAJEHUE MOHOJIOTHYECKON
peYbI0, JIOTHYHOCTh M TOCJIEA0BATEIbHOCTh OTBETA; YMEHHE MPUBOIUTH MPUMEPHI COBPEMEHHBIX
npo0JieM u3ydaeMoit ooacTu.

4 6aayna - oTBeT, OOHApYXUBAIOLIUN IPOYHBbIE 3HAHUS OCHOBHBIX MPOIECCOB XHMHH,
OTIIMYAETCsl TIyOWHOM U MOJHOTON PACKPBITHS TEMBI;, BIAJCHHE TEPMHHOIOTHUYECKUM alMapaToMm;



YMEHHE OOBSCHATH CYIIHOCTh, SBJICHHU, MPOIECCOB, NENaTh BBHIBOABI M OOOOIICHUS, 1aBaTh
apryMEHTHUPOBAHHbIE OTBETHI, IPUBOAUTH NMpUMEphL. OHAKO JTONMYCKAETCsA OJHA - ABE HETOYHOCTH
B OTBETE.

3 0amia — OTBET, CBHUJAETEIbCTBYIOIIMKA B OCHOBHOM O 3HAaHUU INIPOLECCOB XUMUH,
OTJIMYAIOMIMNACS HEJOCTAaTOYHOM TIIyOMHOW M TOJIHOTOM PAaCKpBITUS TEMbI, 3HAHUEM OCHOBHBIX
BOIIPOCOB TEOpUH; clab0 CHOPMUPOBAHHBIMH HABBIKAMU aHAlW3a SBJICHUM, IIPOIECCOB,
HEJOCTATOYHBIM YMEHUEM JiaBaTh AapPryMEHTUPOBAHHBICE OTBETHl M MPUBOJUTH IMPUMEPHI.
JlomyckaeTcsi HECKOJIbKO OIIMOOK B COJIEP’KaHUU OTBETa; HEYMEHHE IPUBECTU MPUMEP Pa3BUTHUS
CUTYaIlUH, TIPOBECTH CBSI3b C IPYTHMH aCIIEKTaMU U3y4aeMOi 00JiacTu.

2 0ama — OTBeT, OOHAPYKHWBAIOIIMA HE3HAHWE IIPOIECCOB, H3ydyaeMbIX XHUMHHU,
OTJIMYAIOIIUICS HETITYOOKHM pPAaCKpPBITUEM TEMbl; HE3HAHMEM OCHOBHBIX BOIIPOCOB TEOPHH,
Hec(OPMUPOBAHHBIMM ~ HABbIKAMHU  aHalM3a  SIBJICHUI, TIPOIECCOB; HEYMEHHEM JaBaTh
apryMeHTHpOBaHHbIE OTBETHI. [lomycKaloTcs cepbe3Hble OIIMOKHU B COICPKAHUU OTBETA; HE3HAHUE
COBpPEMEHHOM npolIeMaTuKN u3ydyaeMoi 00IacTH.

OneHka 3KCIepUMEHTAJbHBIX YMEHHUI

OreHka CTaBUTCS Ha OCHOBAHUU HAOIIOACHUSA 32 00y4arOIMMUCS U MHCbMEHHOTO OTYeTa 3a
pabory.

5 6aqu10B - paboTa BBINOJHEHA OJHOCTHIO U IIPABUIIBHO, CACNIaHbl IPAaBUIIbHbIE HAOIIOICHUS
U BBIBOJIbI; SKCIEPUMEHT OCYIIECTBJIEH MO IUIAHY C Y4YETOM TE€XHUKH O€30IacCHOCTU M IPABUI
paboThl C BellecTBaMH U OOOPYAOBAaHHEM; IPOSBICHBI OPraHU3alMOHHO - TPYJIOBBIE YMEHWUS,
NONJIEPKUBAIOTCA YMCTOTa pabodero Mecrta M IMOPAJOK (HAa CTOJE, SKOHOMHO HCHOJIb3YHOTCS
PCaKTHUBBI).

4 6aJs1a - paboTa BBITIOIHEHA PAaBUIIBHO, C/IeNIaHbl IIPABUIIbHBIC HAOMIOACHUS U BBIBOJIBI, HO
IOpU 3TOM SKCHEPUMEHT IPOBEAEH HE MOJIHOCTHbIO WJIM JONYIIEHbl HECYIIECTBEHHBIE OIIMOKH B
paboTe ¢ BelecTBaMu U 000py10BaHUEM.

3 fanaa - paboTa BBIINOJHEHA MPaBWIBHO HE MEHEE 4YeM HAaroJOBHMHY WJIM JOINYIIeHa
CyILIECTBEHHasl OIIMOKa B XOJAE DSKCIepUMEHTa B OOBACHEHUHU, B OQOpMIEHHHM pabOThI, B
COOJIIOJICHUH MTPAaBUJI TEXHUKH 0€30IMacHOCTH Ha padoTe ¢ BelecTBaMU U 000pyI0BaHHUEM, KOTOpast
UCIPABIIETCS IO TpeOOBAHUIO IIPETIOAABATES.

2 6anna - jpomyuieHsl jaBe (M Oojee) CyIIECTBEHHbIE OHMIMOKM B XOJ€: 3KCIIEPUMEHTa, B
00BsicHeHUH, B 0popMIIeHHH pabOThl, B COOIIOEHUH PAaBUII TEXHUKH 0€30I1aCHOCTH MpH padoTe ¢
BEIIECTBAMM U 00OpYIOBaHMEM, KOTOpbIE OOydaroUMiics HE MOXET HCHpPaBUTh Jaxke II0
TpeOOBaHUIO  TpernojaBarens; padboTa HE  BBINOJIHEHA, Yy  yyallerocs  OTCYTCTBYET
HKCIIEPUMEHTANIbHbIE YMEHUS.

Ounenka ymeHuii pelmiaTb pac4éTHble 3a1a41

5 OamnoB - B JIOTMYECKOM pacCyXJE€HWHM U pEHIeHHMM HeT OWMOOK, 3ajada peuieHa
palMoOHAIBLHBIM CIIOCOO0OM;

4 0aj1a - B JIOTHYECKOM PAaCCYKJIEHUU W PEIICHUs HET CYIIECTBEHHBIX OIMOOK, HO 3a/1a4ya
peleHa HepalMoHAIbHBIM CIOCOO0OM, WM IONYIIEHO He 6oJiee IBYX HECYIIECTBEHHBIX OLIHOOK.

3 famna - B JIOTUYECKOM pACCYKIEHUH HET CYIIECTBEHHBIX OMIMOOK, HO JOIYyIIeHa
CylIecTBEHHasl OIIMOKa B MaTeMAaTHYECKUX pacueTax.

2 0anaa - uMMeeTcsl CYyLIECTBEHHBbIE OUIMOKM B JIOTUYECKOM PACCY)KIEHUU U PEHICHUU.
OtcyTrcTBUE OTBETA HA 3a/1aHHUE.

OneHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT

5 6as110B - OTBET MOJHBINA U IPABUIIBHBIN, BO3MOKHA HECYIIIECTBEHHAsI OIIMOKA.

4 6aJs1a - OTBET HETOJIHBIN HIIH JIOMYILEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK.

3 6a1a - paboTa BBINOJIHEHA HE MEHEE YeM HaIOJOBUHY, JOIYIIEHAa OJHA CYIIECTBEHHAs
OLIMOKA U MPHU 3TOM JBE-TPU HECYIIECTBEHHBIE.



2 Gamma - paboTa BBHIMOTHEHA MEHBINE, YeM HAMOJIOBHHY WM COJCPKUT HECKOJBKO
CyIIIeCTBEHHBIX OomMMOO0K. PaboTa He BBINOTHEHA.

[Ipu oleHKe BBINIOJHEHHS THCHBMEHHON KOHTPOJBHOW pabOThl HEOOXOJAMMO YYUTHIBATH
TpeboBaHus eAMHOTO OphorpaduUecKoro pexuma.

KpnTepnn OICHUBAHHUA TECTOBOI'O 3a1aHUA

Ouenka Omauuno Xopowio Yoosenemsopumenvn | Heyooeremeopumenvh
0 0
Konnuectso o
o ot 81% 1o o o
npaBwibHbIX | 91 % m 2 90.9 % He meHee 70% menee 70%
OTBETOB '

KpuTtepun BbICTaB/IeHUS] OLCHKHU CTY/ICHTY Ha 3a4eTe
(OLIEHOYHBIE CpE/ICTBA: BBIIIOJHEHUE MMCbMEHHBIX PAa3HOYPOBHEBBIX 33/Ja4 U 3aJJaHUil)

OueHka 110
IPOMEKYTOUHOM XapakTepHucTHKa KauecTBa CPOPMUPOBAHHOCTH KOMITCTCHIIHIMA
aTTeCTAlUU

CTyneHT AeMOHCTpUpYeT CPOPMHUPOBAHHOCTH AMCIMILTUHAPHBIX
KOMIIETEHIIMM ~ Ha  IPOJABUMHYTOM  YpOBHE:  OOHapy>KHUBAeT
BCECTOPOHHEE, CHUCTEMAaTUYECKOe M TIIyOOKOe 3HaHuEe Yy4eOHOTo
MaTepuanga, YMEET TECHO YBS3bIBaTb TEOPUI0 C IPAKTHKOM,
CBOOOIHO CIPABIISAETCS C 3aja4aMu, BOMPOCAMH U IPYTUMH BUAAMHU
IPUMEHEHUs 3HAHWM, NMpUYEeM HE 3aTPYAHSETCAd C OTBETOM IpuU
BUJIOM3MEHEHUH 3aJlaHui, TMPaBUIBHO OOOCHOBBIBAET MPHUHATOE
pellieHre, BIaJeeT Pa3HOCTOPOHHUMHU HAaBbIKAMU U IpHEMaMH
BBITNIOJTHEHMSI IPAKTUYECKUX 3a]1a4.

«3a4TeHo» /
«OTJIMYHOY

CTyneHT HaeMOHCTpUpyeT CHOPMUPOBAHHOCTh UCHUILTHHAPHBIX
KOMIIETEHIIM Ha 0a30BOM YpOBHE: OCHOBHBIC 3HAHUS, YMEHUS
OCBOEHBI, HO JIOMYCKAIOTCSI HE3HAUYUTEIIbHBIE OIIMOKH, HETOYHOCTH,
3aTPYAHEHUS IIPU AHAIUTHYECKUX OIEpaLUAX, IEPEHOCE 3HAHUU U
YMEHHI Ha HOBbIC, HECTAHAAPTHBIE CUTYAIUH.

«3a4TeHo» /
«XOpPOIIO»

CryneHT AeMOHCTpUpYeT C(HOPMHUPOBAHHOCTh JUCHUIUIMHAPHBIX
KOMIIETEHIIMM Ha TIIOPOTOBOM YpPOBHE: HMMEET 3HAHUS TOJIbKO
OCHOBHOTO Marepuajla, HO HE YCBOWJ €ro JAeTajeil, B Xoxae
KOHTPOJIbHBIX MEPONPUATUI JOMYCKAIOTCS 3HAUUTEIbHBIE OIINOKH,
HEIOCTaTOYHO  MNpaBUJIbHBIE  (OPMYJIHUPOBKH,  HapyLICHHS
JIOTUYECKON TOCIeI0BaTeIbHOCTH B H3JI0KEHUH IPOrpPaMMHOTO
MaTepuana, MCHBITBIBAET  3aTPYAHEHHMs IPU  BBINOJIHEHHUU
MPAKTUYECKUX padoT, MPU ONEPUPOBAHUN 3HAHUSMHU U YMEHUSMU
IIPYU UX NIEPEHOCE HA HOBBIE CUTYAllUH.

«3a4TeHo» /
«YJIOBJIETBOPUTEIILHO»

CTyneHT AeMOHCTpUpYeT CPOPMHUPOBAHHOCTH TUCIUILIMHAPHBIX
KOMIIETEHIIMM Ha YpPOBHE HWXE IOPOrOBOIO: BBISABISAETCS IOJHOE
«HE 3aYTeHO» / WJIM IPAKTUYECKH MOJHOE OTCYTCTBUE 3HAHMM 3HAYUTEILHON 4acTH
«HEYIOBJIETBOPUTEIIBHO» | MPOTPAMMHOIO MaTepuaia, CTYAEHT JOIYCKAeT CYyIECTBEHHBIE
OIIMOKH, HEYBEPEHHO, C OOJIIIUMHU 3aTPYAHEHUSIMH BBIMOIHSIET
PaKTUYeCKHe PabOThl, yMEHHsI ¥ HABBIKU HE C(HOPMUPOBAHBHI.

5. [IpuMepbI OLIEHOYHBIX CPEACTB JIsl IPOBeIeHNs TEKYIEH aTTecTaluu



5.1 KoHTpoJ/ibHbIE BONPOCHI U 32IaHUS.
Pazgea 1. OcHOBBI cTPOEHUS BelleCTBA
Tema 1.1. CtpoeHre aTOMOB XUMUYECKUX HJIEMEHTOB U MPUPOJIa XUMUUYECKOM CBS3U
ITpoBepsiembie pe3yibTaThl 00yuenus- JIP 02, JIP 04, MP 03, TTP 02, ITP 09

1.YT00681 Ob110, eciii Ob1 mpuHIMM [laynu He cobmonancs?

2.Yto Takoe mmpoBai 3JeKTpoHa?

3. UeM oTaMYaIOTCA MOHATHS BAJIGHTHOCTU U CTENEHU OKUCICHUS?

4.IloueMy, B OT/IMYME OT OOJIBIIIMHCTBA 3JIEMEHTOB- HEMETAJIJIOB, CAMBbI€ SIPKHE MPEACTaBUTEIN
UX — TaJloTeHbl- HE 00pa3yloT alIOTPONHbIX Moaubukauuin? Hanumute cTpyKTypHbIE (HOPMYIIbI
Bemiects: CO, CaF, F;, O Fy?

5. JIoKaxuTe, 4TO BCE TUIBI XUMHUYECKON CBS3W UMEIOT OOIIYIO IPUPOITY?

Temal.2. Ilepuoanyecknii 3akod u Tadauua /. U. MengeneeBa
[TpoBepsiembie pesynbraTsl 00ydenus- JIP 01, JIP 04, MP 04, MP 06, ITP 03, TTIP 08

1.ITouemy Tak MOXOXH CBOMCTBA JIAHTAHA U JTAHTAHOWIOB, aKTUHUS U aKTUHOUOB?

2.KakoBa o6mas ¢opmyna BBICIIETO THAPOKCUAA, COOTBETCTBYMOIIEro syeMeHTam VII
rpynnsl? Kakos ero xapakrep?

3.IloueMy BOAOpOJ, B OTAWYME OT BCEX APYTUX 1JIEMEHTOB, 3aluChIBatOT B [lepuoanueckoit
tabmuue /.M. MenaeneeBa 1Bak/ipl.

4. TloueMy »5J€MEHTHI TIJIABHBIX MOATPYII BTOPOIO U TPETHEro  MEpHoJa Ha3bIBAIOT
XUMUYECKUMH aHasioramu? B 4ém nposiBiseTcs aHanorus?

5. CocTaBpTe SJEKTPOHHYIO U Tpaduyeckyro (QopmMynay i XUMHUYECKOro 3JIeMEHTa I0J]
HOMepoMm 13.

Pa3znen 2. XumMmuuyeckue peakumu

Tema 2.1. Tunbl XUMHYECKHX peaKkIUii

[Tpoepsiembie pe3ynsTaThl 00yuenus- JIP 02, JIP 03, JIP 04, MP 04, MPO5, TTPOS, ITPO06,
I1P07, IIP10,IIP11

1./laliTe XapakTEpUCTUKY peaKIIMU CUHTE3a OKcnaa cepbl VI

2.B 4éM nmposBIISIIOTCS 0COOEHHOCTH peakIfil 3aMeIIeHusl y OpraHu4ecKuX BelecTB?

3.JlaliTe XapaKTepUCTUKY peaKIMK METaHa C XJIOPOM I10 BCEM IMPU3HAKaM KJIaCCU(PUKAIINH.

4.Paccuuraiite TemnoBoi 3¢ ekt peakunn okucienus 70 kr azota B okcuj azora Il

5. PacctaBbTe K03()(PUIIMEHTHI B YpaBHEHUSIX PEAKIMM, YKQKUTE TUI PEAKIIUU:

a) FeCl;, + Cl; — FeCl3 ;6) AI(OH); — Al,O3 + H,0; B) FeClz + NaOH — NaCl + Fe(OH);3

6.I1pu coequHenuu 18r amroMuHMs ¢ KUCIOPOoaoM Beiaensercs 547 kI TernoTel. CocTaBbTe
TEPMOXUMHUYECKOE YPaBHEHUE PEaKLIUU

Tema 2.2. DiieKTPOIMTHYECKAS] JUCCONUALNSA U MOHHBII 00MeH

1.Kakue BemecTBa OTHOCATCS K 3JIEKTPOJIUTAM, & KAKHE K HEJIEKTPOIUTaM?

2.3anogHuTe TAOIUILY

pH 2 12 7 8 5 13 4
[H']
[OH']
Tun cpeapbl
3.CocTaBbTe MOJIEKYJISIpHbIE U MIOHHBIE YpaBHEHHUS peakiuil Mmexxay BeuiectBamu: a) KOH u
MqgCl,
6) K2COzu HNO3

4 HanummuTe NOJIHbIE U COKPAIIEHHBIE HOHHBIE YPABHEHMS BO3MOXKHBIX PEAKIIUNA MEXKIY
MOTIAPHO CIMBAEMbIMU PACTBOpPAMH COJIei: HUTpAT cepeOpa, KapOOHAT HATPHSL, XJIOPHL KalbLus,
docdar kanus

Pa3nes 3. CTpoeHue u CBOiCTBA HEOPraHUYECKUX BelleCTB



Tema 3.1. Knaccupukanus, HOMEHKJIAaTypa U CTPOCHHE HEOPTaHMYECKHUX BeleCTB
[TpoBepsiembie pe3ymnbTaThl 00yuenus- JIP03, JIP04, JIP08, MP02, MP09, ITP0S8, ITP09

1.Ha3oBure o01mue Ki1accsl HEOPraHMUECKUX BEIIECTB
2.3anummure CTPYKTYpHYIO (hopMyITy CepHOM KHCIOTHI

3.Kakue BbI 3HaeTe BemiecTBa ¢ ABOMCTBeHHON (yHKIMeH?. [IpuBenure mpuMepsl TaKMX
BEILECTB U MOATBEPIUTE TAKYIO IBOUCTBEHHOCTh CBOMCTB YPaBHEHUSIMU COOTBETCTBYIOIIUX

peakuuii
4.BpiOepute OKCUABI U3 CIEIYIOIINX BEIIECTB
H,SO, SO; Fe,0O3 CO, H25|03 CaCO; Cao Cco
S|02 NaOH AI(OH)3 Mn,07 FeO SO, N,Os Na,O
5. OTHecure IIprUpoay OKCHIO0B. OTBeTHI 3alUIINTE B Ta6fII/IHy
Na,O SO, K,0 CuO CrO; Mn,0, SlOZ N,Os
Cao SO; P,Os FeO MnO Al,0O; BeO Fe,0;
OCHOBHbIe KNUCNOTHbIE aN\d)OTeprle

6.Hekortopass kucimora comepxkut Bogopon (2,2%), wom (55,7%) u xucmopoxn (42,1%).
Omnpexnenute NpOCTEHIIYIO (GOPMYITY 3TOH KUCIOTHI.

7. BeinucaTp U3 CIMCKA BEIIECTB OKCHJIbI, OCHOBAHUS, KICIOTHI , CONM U Ha3BaTh ux: HySOy ,
CU(OH)Z,K3PO4, Ca0,

8. CocraButh popmynsl coeauHenuii: a) okcuna yraepoaa( II) ,6) ruapokcuna meau (II), B)
XJIOPOBOAOPOJHON KHUCIIOTHI, T') CyNib(haTa HATpUs

Tema 3.2. ®Pu3nK0O-XMMHUYECKHE CBOMCTBA HEOPraHUYECKHUX BelIeCTB
[TpoBepsiembie pe3ynbTaThl 00yuenus- JIP0O4, JIP08, MP03, MP06, MP07, ITP03, TTP04, TTP06,
I1P09

1.HamucaTte ypaBHEHHs] XUMUYECKUX peaKiuil, a K OyKBaM I ¥ ]I COCTaBUTb HOHHbBIE (JOPMBI:

a) HpSO4 + Mg 6) Na,O + HBr B) H,SO3; + CaO r) CaCO3z + HCI o) AICl3 + AgNOs e)
Ba(OH)z + SiO,

2. OCylmecTBUTh HOEpPEexXOoAbl: KaJiMM — OKCHUJ KaJud — TUIPOKCHUL
Kamudg — cyJab®aT Kaiausa

3. 3apmaua: CKOJBKO KrI' HATpua IIOTpebyeTrcd IJd peakKIuu
B3alMMOJIEMCTBHSA C 16 KI' cephl, comepxame 25% npuMecer, ecJid CXeMa
peaknuu: Na + S — Na,S

4.CKOJIBKO KI' HATPHUSA HOTPe6bYyeTCHd OJsa peakKIUH B3aHMOILENCTBUSA C
16 Xr cepsl, comepxamey 25% npuMecel, ecau cxema peaknuu: Na + S —
Na,S

Tema 3.3. UneHTH(PHKALUS HEOPraHUYECKUX BelEeCTB
[TpoBepsiembie pe3ynbraTsl 00ydenus- JIP03, JIP07, MPO1, MP03, ITPOS, ITPOS, ITP09

1. Hanucath XUMHYECKHE (I)OpMYJ'IBI BCIICCTB, HAXOAAIIHNUXCA B TPEX KOJ'I63X, CCJIN:



A. pacTBOp W3 TMEpBOM KOJIOBI OKpalIMBaeT IulamMsi B JKEITHIM, a W3 BTOpPOH — B
(buONETOBBIN IIBET;

B. npu mHarpeBanun obpasia u3 tperseil kool ¢ NaOH mnosiBuiics 3amnax aMmmuaka,

C. npu npunuBanum pactBopa AgNO3 Bo Bcex oOpasiiax BbIAIN OCaJKH OEJIOoro IBETa,
npuyeM B 00pasiie U3 TpeThei KOOl 0CaA0K PACTBOPUIICS TPH 100aBICHUN BOJIBL;

D. noGaBnenue pactBopa BaCl, cmocoOcTBOBano BBIMAACHUIO O€IBIX OCAJKOB B
o0pasiax U3 BTOpOH M TpeThel KoJo;

E. mpwimBanue pactBopa HC1 mpuBeno xk OypHOMY BBIAENIEHHUIO Ta3za B oOpasle u3
BTOPOM KOJIOBI, TPUYEM 3TOT T'a3 BbI3Bal momyTHeHHe pactBopa Ca(OH),.

OTBeT NOATBEPAMTH YPABHEHUSMH COOTBETCTBYIOIIMX pPEAKUMHA B MOJIEKYJSIPHOH U
MOJIEKYJISIPHO-UOHHOH (popme.

2. OnpenenuTb, B KAKOM HMEHHO KOJI0€ COJEPKUTCS KaXJ10€ U3 YKa3aHHbIX BEILECTB.

B derpipex kombax 03 3THUKETOK COAEpPXKATCsS PACTBOPHI CIEAYIOIIUX BEIIECTB: COJSHOU
KUCIIOTHI, Xjopuaa 6apus, cyabdara kanus, ¢pocdara kanus. Mcnoab3ys JOMOJHUTEIBHO PacTBOP
AgNOQ3;, onpenenuTh, B KaKOH UMEHHO KOJIOE COAEPIKUTCS KaXI0€ U3 yKa3zaHHBIX BemecTB. OTBeT
HOJATBEPAUTh YPABHEHUSMH pEaKUil B MOJIEKYJISIPHOM U MOJIEKYJISIpHO-HOHHO (hopme.

3. OnpenenuTh COCTaB COACPKUMOTO BTOPOU M TPEThEH MPOOUPOK

B nate npobupok, copepikaiux pacTBopbl xyiopuaoB kanus, meau (1), 6apus, antoMunus u
xenesa (II1), modbaswu pactBop NaOH. Ykazarh, B KakuX HMEHHO MPOOUPKAX HAXOUIIUCH TAHHBIC
COJIM, €CIM B NEepBOI MpoOUpKe BbINaja 0cagoK Oenoro IBeTa, B 4ETBEPTOM — rosydoro 1Bera, B
nsATOH — Oyporo mBera, a BO BTOPOH M TpeThel ocanka He oOpa3oBanock. [Ipu momomy Kakoro
peareHTa MOXKHO OIPEAEIUTh COCTaB COJEPKUMOIO BTOpOW U TpeTheil mnpobupok? OtBer
MOJATBEPAUTh YPAaBHEHUSIMU COOTBETCTBYIOLIUX PEAKIUI B MOJIEKYISIPHON M MOJIEKYJISIPHOMOHHOMN
dbopwme.

4. Yxa3aTh, B KAKOH IMEHHO MTPOOUPKE HAXOIUTCS KaKIasi COJb

B naTe mpobupok, comepikaniux pacTBopbl cynbdaroB Hatpus, mapranma (II), memu (II),
amomuauss u xpoma (III), moGaBumm pactBop NaOH. VYkazarh, B Kakoi HWMEHHO NpOOUpPKE
HAXOJUTCS Kax/as Cojb, €CIIM B UETBEPTON NMPOOMpPKE BhINAN OCAJ0K TOJIyOOro 1IBETa, B TPEThEH —
CHHEBATO-CEPOro IIBeTa, B MEPBOI M MATON MpoOHpKax — Oenoro 1Bera, MPUYEM OCaJ0K B MATOU
npobupke pacTBopuwics npu jaobOasneHun u30biTka NaOH, a Bo BTOpoil mpoOupke ocajka He
oOpa3oBanock. OTBET MOATBEPAUTh YPABHEHUSMH COOTBETCTBYIOIIMX PEAKLUN B MOJEKYISIPHOU U
MOJIEKYJISIPHO-UOHHOU (hopme.

Pa3nea 4. Ctpoenue M cBOiicTBa OpraHM4YecKHX BellecTB

Tema4.1. Knaccugukarus, cTpoeHHe 1 HOMEHKJIATypa OpraHU4eCKUX BELIECTB
[TpoBepsiembie pe3ynbTaThl 00yuenus- JIP07, MP03, MP06, MP13, MP14, ITP02, TTP03, ITP04,
ITP11, [TP12

1.Kakue BemiecTBa Ha3bIBAlOTCS OPraHUYECKUMU?

2.Ha KOHKpEeTHBIX NMpuMepax MOsSCHATE, YTO TAKOE U30Mepus?

3.YeMm oTnmyaercs CTpyKTypHas H30MEPHsI OT IPOCTPAHCTBEHHOMN ?

4.Yto nogpazymeBan A. M. bByTinepoB noJy XMMH4YECKUM CTPOCHHEM BelllecTBa?

5.Ha3zoBure kucnoponocoaepsxamue GyHKIHOHaIbHBIE rpynmbl. [IpuBeauTe mpuMepsl
COEMHEHHH, COIEPKAIINUX ATU TPYIIIIbI.

6.IlpuBeaure mnpuMep a30TCOAEPIKAIIETO ALUKINYECKOro coeauHeHus. Hanummre ero
CTPYKTYpHYIO hopMyiTy.

7.Hanummre CcTpyKTypHBIE (OPMYJIBI COSIMHEHHH, Ha3BaHHMS KOTOPHIX: a) MpPOIEH; 0)
NEHTHH-1; B)2-MeTUJINIEHTAaH; I') POIMaHajb; ) NIEHTUH-2; €) IPOIlaHOBas KUCIIOTa

Tema 4.2. CBoiicTBa OpraHN4eCKUX COEINHEHUN



[TpoBepsiembie pe3ynbTaThl 00yuenus- JIPOS, MP02, MP03, MP15, TTPO1, ITP06, ITP10, ITP11,
ITP12

1.PacumdpyiiTe creayromniyro 1enovky npeppamennii. HazoBure coequnenus A, b, B: atan
+ Cl,—A + Na—FB+ Br,—B

2.Kakue coenvHeHUss MOTYT OBbITh NOJY4YEHBbI KAaTAJIMTUYECKHMM OKHCICHHEM MeTaHa B
pa3NMYHBIX ycioBusax?. Hamuumre ypaBHEHHS] COOTBETCTBYIOIIUX PEAKIIUN

3.IIpemnoxuTe crocod moaydeHus2-xjaopnponana u3 1-xiaopnpomnana. Hanummre ypaBHeHUs
COOTBETCTBYIOLIUX PEAKIIUM.

4 Ilpemnoxure Crocod OYMCTKM H3TaHa OT MpuMeced dTuieHa. Hammmmre ypaBHEHUs
COOTBETCTBYIOIIUX PEAKLUH.

5.I0pemyoxxute CcrocoObl MOJTYYEHHUS alleTHIIeHA U3 HEOpraHWYecKux BemiecTB. Hamummre
YpaBHEHHUS COOTBETCTBYIOIIUX PEAKIIUM.

6.Ilpu B3aumopeiictBum Oyraamena-1,3 ¢ OpoMOM BO3MOXKHO 00pa3oBaHHME Pa3HBIX
COCJIMHEHUH,

YTO ATO 33 COETUHEHUS?

7.Kakue apomaruueckue yrieBoAOPOIbl MOTYT 00pa30BaThCs MPU ACTUAPOLMKIU3AINKN H-
oktaHa? YUto 370 3a coeJUHEHUSI?

8.CocTaBbTe ypaBHEHHs peaklUy MOTyuyeHus: MeTiihopMuaTra —CiI0KHOTro 3¢hupa MeTaHoIa
Y MYpaBbUHOM KHUCIIOTHI. B KakuX yCIOBHUAX ClI€yeT IPOBOAUTD ATY PEAKIIUIO?

Tema 4.3. UnenTudukanusa opraHuvdecKux BelleCTB, UX 3HAUYEeHHE M NMPHUMeHEHUe B
OBITOBOM M MPOU3BOJACTBEHHOI /1eITeJIbHOCTH YeJI0BEKA.
[TpoBepsiembie pe3ynbTaThl 00yuenus- JIP03, MPO1, MP03, MP0OS, MP13, MP14, TTP01, TTP07,
I1P09, ITP11, ITP12

1.B Hamem pacnopssKeHHH MMeEeTCs Ta3oBas ropeiika U Habop peakTuBOB:1) BOAHBIIHM
pactBop NaOH; 2) paz6asnennas H,SOq;3) Boansbtil pactBop Nap,COs3 ;4) Bomusiid pactBop KMnOy
5)0opomHas Boga; 6) Boansblil pactBop CuSO4 ;7)amMmmuayHbIil pacTBOp okcHa cepedpa; 8)Boaa.

B naByx mpoOupkax comepkarcs CIeAyIONIe BEeCTBa:

1 BapuaHT: a) OeH30IHas KUCIO0Ta; 0) aHWJINH

2 BapuaHT: a) III0K03a; 0)caxaposa;

3 BapuaHT: a) TJI0K03a; 0) MIMLEPHH.

4 BapHaHT: a) YKCYCHas KUCJIOTa; 0)3THIIOBBIN CITUPT.

5 BapuaHT: a) popManmH; 6) ITUIOBBII CIUPT
C momompl0 MUHUMAJBHOTO YHWCJIa peareHTOB (yKa3aHHBIX B Hadaje padOThI) ONpEIeTHuTe
COZIepKUMOE KaXKA0H U3 npooupok. HamuiunTe ypaBHEHHS] COOTBETCTBYIOIIUX PEAKIIHHA.

Pazgea. 5. KuHermyeckHe M TepMOAMHAMHMYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS
XHUMHMYECKHX peaKklMid.

Tema 5.1. CkopocTh XUMHUYECKUX peakiuii. XUMHUYECKOE PaBHOBECHE.

[IpoBepsiembie pe3ynbTaThl 00yuenus- JIP02, JIP 03, JIP 08, MPO1, MP02, MP03, MP06, MP07,
MP15, ITPOS, ITP09

1.Kakyro BelMunHy Ha3bIBAIOT TeMIepaTypHbIM KO3 dunreHTom?

2.Kakue BemiecTa Ha3bIBAIOTCS KaTalu3aTopamMu?

3.Kax Ha3piBatoTCsi OMOJIOTUYECKUE KAaTalIU3aTOPhl?

4. BO CKOJIBKO pa3 M3MEHUTCSH CKODOCTBL peakKiuuu 2A + B—~>A,B, ecmu
KOHIIEHTPALlMIO BellecTBa A yBEIMUYUTH B 2 pa3a, a KOHIEHTpALUIO BenlecTBa B yMeHpIINTH B 2
paza?

5.IloueMy ckoponopTsIuecs IPOAYKTHI XPAHAT B XOJOANIbHUKE?

6.[ToueMy Ha MYKOMOJBHBIX 3aBOJIaX HMHOTJIAa IPOUCXOMAST B3PbIBbI?



7.Ilouemy >XUAKUN OCH3MH W 3TAHOJ] TOPST CHOKOMHO, a Mapbl 3TUX BEIIECTB B CMECH C
BO3yXOM B3pBIBAIOTCS?

8.Kakue peakuny Ha3bIBarOTCS HEOOPATUMBIMU?

9. YUto Ha3bIBaE€TCSI XUMHUUECKUM paBHOBECUEM?

10.B kakyi CTOpPOHY CMECTUTCS XHUMHYECKOe paBHOBecue cucrembl AB— A+B, eciau
MOBBICUTH TEMIIEpATypy Ha 30°C? TemneparypHabie K03(pGUIIUEHTH TPSIMOM U OOpAaTHON peaKIMiA
COOTBETCTBEHHO paBHbI 2 U 3.

11.B KakoM HamnpaBJI€HUHU CMECTUTCS XUMHUYECKOe paBHoOBecue cucrtembl 2CO +

2H,<>CH4+ CO», ecii KOHIIEHTPALMU BCEX BEIISCTB YMEHBIIUTH B 2 paza?

Pa3zgean 6. PacTtBopnl

Tema 6.1. IlonsiTue 0 pacTBopax
ITpoBepsiembie pe3yibTaThl 00yuenus- JIPO1, JIP02, JIP03, JIPOS, JIP06, MP03, MP04, MP14,
I1P07, ITP10, ITP11

1.Kakoii pacTBOp Ha3bIBaCTCs HACHIIIEHHBIM, HCHACBIIICHHBIM ?

2.YT0 Ha3bIBaETCSl pACTBOPUMOCTHIO BEIIECTBA?

3.UTo Ha3bIBaETCA MAacCOBOM JI0JIEH pacCTBOPEHHOIO BEIIECTBA?

4. Kakas mocieioBaTeIbHOCTh MPUTOTOBJIECHUS pacTBOpa?

Pa3znen 7. Xumus B ObITY U POM3BOJACTBEHHOI 1eATEIbHOCTH YeJIOBEKA
Tema 7.1. Xumus B ObITY ¥ IPOU3BOICTBEHHOM JIEATEIBHOCTH YEIOBEKa
[TpoBepsiembie pe3ynbTaThl 00yuenus- JIPO1, JIP02, JIP 03, JIP04, MP05, MP0O8, MP17, MP18,
I1P02, ITPO6, ITPO9, TTP11, ITP12
1.Jokaxkute, 9T0 6€3 XUMUH HEMBICIIUM COBPEMEHHBIHN OBIT YeJIOBEKA.
2.Kakyto pounb urpatot Butamunbl? Ka ux npuMensars? Kak coxpaHsaTh BATAaMUHBI B TULIE?
3. Yro takoe CMC? Kakue mpeumyiiecTBa U HEAOCTATKH HUMEIOT OHU IO CPAaBHEHUIO C
MbLIaMu?
4.Kakue 4YuCTSIIMEe U MOIOIIME CPEJCTBa BbI HCHOJb3yeTe B ObITy? KakoBBI OCHOBBI WX
HanOosee 6€30MacHOro NpUMEHEeHU?
5.Pacckaxxute O OBITOBBIX MECTUIMIAX, KOTOpPbIE BBl MPUMEHSIETE JOoMa, Ha Jladye Wi Ha
npuycaaeOHoM ydacTke. KakoBbl mpaBuiia X 0€30MacHOTO MpUMEHEHuUs?
6. Xumus u KpacoTa (pojb XUMUU B KOCMETHKE).

5.2 Tems! pedepaton

. TUIpl XUMHUYECKOH CBSI3U

. 3HaUY€HHE PACTBOPOB B JKU3HU U TEXHHUKE

. YcTpaHeHue ®KECTKOCTH BOAbl HA TPOMBIIUICHHBIX PEANPUATUAX

. Ucnionbp3oBaHre MUHEPATBHBIX KUCIOT HA IPEANPUATUSIX PA3TUIHOTO MPOPUIIS
. IloBapeHHas cOJIb KaK XUMHUYECKOE ChIPHE

. buoTexHonorus v reHHas UHKEHEepUsI — TEXHOJIOTHHU

. CoBpeMeHHBIE METOIbI 00€33apa’KUBaHUS BOIBI

. 3amuTa 030HOBOTO PKPaH OT XUMHUUYECKOTO 3arpsi3HEHUS

01NN K WN —

5.3 lIpumepsbl TECTOBBIX 3aJaHU I

BxoaHo# KOHTPOJIb.

IIpumeuanue. [IpenogaBarens onpeaenseT KOJIMYECTBO BOIIPOCOB U3 MPEIIOKEHHBIX.
Bapuant nepsbli

1.OnexkrponHas Gpopmyiia BHEITHETO SHEPIETUECKOrO YPOBHS ATOMA KPEMHHS
1)3s%3p%;  2)3s%3p*;  3)4s’4p%  4)4st4p’,
2.Xumuueckas cBa3b B Mosiekyse NHs:
1)nonHas; 2)koBajIeHTHas MOJIsIpHas; 3 )MeTajuInueckas;4)KoOBaJIeHTHas HENOJsSpHasl.



3.Haubouee sipko BeIpaKEHHbIE HEMETAJUINYECKUE CBOWCTBA MPOSIBIISCT:

1DSi; 2)C; 3)Sn; 4)Ge.
4.0xcuppl pocdopa (V) # HUHKA SBISIOTCS COOTBETCTBEHHO:

1)KHCIOTHBIM M OCHOBHBIM; 2)OCHOBHBIM M KHCJIOTHBIM; 3)KHUCIOTHBIM U aM(pOTEPHBIM;

4)O0CHOBHBIM U OCHOBHBIM.
5.K peakuusm 3amenieHrss OTHOCUTCS peaKLus:

1)2Na + O, = 2Nay0,; 2)CaCO3 = CaO + CO,T; 3)NaOH + HCI = NaCl + H,0; 4)Zn +
H,SO, = ZnS0O, + HzT
6.BemiecTBa, KOTOpBIE MPH TUCCOIUANIMN 00Pa3yIOT B KAYECTBE aHUOHOB TOJIBKO TUAPOKCH/I-HOHBI,
SABIISIFOTCSL:

l)kucnoramu; 2)cpelHUMU CONSIMU; 3)iienoyamu; 4)KUCIBIMU COJISIMU.
7.Cymma ko3 puureHToB nepes GopMyaaMHu HEAJIEKTPOIUTOB B YPAaBHEHUH PEaKILUH

Fe + 2HCI(p-p) =FeCl, + H,? paBHa: 1)2; 2)3; 3)4: 4)5.
8.CymMbI Beex KOA((QHUIMEHTOB B MOJHOM M COKpAIIEHHOM MOHHBIX YPaBHEHUSAX PEAKLIUU MEXKITY
pacTBOpamH cyiib(haTa HaTpUs U XJI0opuaa 6apusi paBHbI:

DIlu3; 2)11lus; 3)9u3; 4)9us.
9.CokpaleHHOe HOHHOE ypaBHeHme peakumnm Mg”* + 20H =Mg(OH);! cooTsBeTcTByerT
B3aWMOZEHCTBHIO:

1)pacTBOpa conu MarHusi co IIEN0YbIO;

2)HEepacTBOPUMOI COJIM MarHus co LIEJIOYBIO;

3)pacTBOpa COJIM MarHusi C HEPAaCTBOPUMBIM OCHOBAHHEM;

4)HepacTBOPUMOI COJIM MarHusi ¢ HEPACTBOPUMBIM OCHOBAaHHEM.
10.Peaknust HOHHOTO OOMEHA UJIET 10 KOHIIA B Pe3yJIbTaTe BBHIACICHHS ra3a MPH B3aMMOICHCTBHH:

1)Cu(OH); ¢ H,SO4; 2)KOH ¢ Zn(NO3),; 3)Ca(HCO3), ¢ HCI; 4)Na,CO;3 ¢ CaCl,.
11.B cxeme npeBpalueHuit

1 2 3 4

N, NH; NH;4Cl—— NH3;——N>

MOBBIIIIEHHAS TEMIIEpaTypa HEOOX0IUMa [Tl IPOBEICHUS PEaKITHIA:

11,2,3; 2)1,34; 3)1,24; 4)234.
12.KapOoHar - HOHBI MOKHO OOHAPY>KUTh BOJTHBIM PACTBOPOM:

I)xsmopoBogopoaa;  2)xJopujaa HaTpusi;  3)ruapokcuia HaTpus;  4)cynbdara aMMOHMSL.
13.C HauMeHbIIeH CKOPOCTHIO TP KOMHATHON TEMITEpaType MPOTEKACT PEaKIIHs

1)Fe u O,; 2)CaCOsz u HCI(p-p); 3)NaOH(p-p) u H2SO4(p-p); 4)CuSO4(p-p) 1 NaOH(p-

p).
14 . Xummnueckoe paBHOBECHE B CCTEME
FeO(t) +Hy(r)<> Fe(T) + H,O(r) — Q cMecuthbes B CTOPOHY IPOLYKTa PEAKIIMHU MIPH:
1)rIoBBIILIEHUH 1aBJIEHUS; 2)MOBBIIICHUN TEMIEPATyphl; 3)IOHMKEHUU JaBJICHUS;
4)1cnoabp30BAHUY KaTaau3aTopa.
15.Cynpdat KanbIus OTHOCUTBCSA K KJIaccy:
l)okcuaoB; 2)ocHoBaHMil; 3)coneit; 4)KHCTOT.
16.Kak m3mensiercs panuyc atoma B psimy Li — Na —K?
1)He u3MeHsercs; 2)cHayana yBeJIMUMBaeTCs, IOTOM YMEHBIIAaeTCsl; 3)yMEHbLIAeTCs;
4)yBenuuuBaeTcs.
17.Kakoii U3 MeTaJIJIOB HE pearupyeT ¢ BOAHBIM pacTBopoM cyibhata meau (11):
I)xene3zo; 2)cepebpo; 3)onoBo; 4)HaTpuid.
18.1Tpu B3auMOIEHCTBUM C HEMETAJUIaMU METaJlIbl IPOSIBIISIIOT CBOMCTRA!
1)okucnautensHble; 2)KUCIOTHBIE; 3)BOCCTAHOBHUTENbHBIE; 4)OCHOBHBIE.
19.®opmyna BemecTBa, 0003HAYEHHOTO «X» B CXEMe MPEBPALCHUH:
P— X_—>H3PO4,
1)PH3; 2)CaszP;; 3)P,0s; 4)PCls.
20.®ocdat KanbLus MOXKHO MOIYYUTh peaKkiieil HOHHOro oOMeHa MU B3aUMOICHCTBHUHU:
1)xanbius ¢ hochopHON KHUCIOTOM; 2)oKcuaa Kanbius ¢ okcuaom ¢ocdopa(V);



3)cynbdara kanpuus ¢ pochopHoit KUCIoToi; 4)pocdara HATPHUS € XTOPUIOM KaTbLIHA.
21.CpipbeM AJis OJTyYEHUs. KUCTIOPO/ia B IPOMBIIIUIEHHOCTH CITYXKUT:

I)oeproneroBa conb KCIO3; 2)nepmanranar kamus KMnOy;  3)Bo3nyx; 4)mepokcun
Bosioposia HyOs.
22.0Onpenenure MacCOBYIO J0JIO kelne3a B okcuae xemeza(lll):

1)20%; 2)25%; 3)30%; 4)35%.
23.Cepy Maccoit 1,6r coxriu B kucioponae. Onpenenure o0bem okcuaa cepbi(1V), u3amMepeHHbIi
IIPU HOPMAJIbHBIX YCIOBUSX, KOTOPBIH 00pa30BaJiCs IPU ITOM:

D11,2m;  2)1,12m;  3)112m;  4)0,1125.
24.Onpenenure MaccoBYIO JOJIIO caxapa B pacTBOpe, MOJIy4eHHOM pacTtBopeHueM 10r caxapa B
190r Bome1? 1)0,5;  2)0,1;  3)0,05;  4)2.

OT1BeTHI
BxoaHo# KOHTPOJIb O XuMuu 1 Kypc
Bapuant nepsBblit

No 1 2 3 4 5 6 7 8 9 10 11 12
BOIpOCa

OtBeT 1 2 2 3 4 3 1 1 1 3 2 1
Ne 13 14 15 16 17 | 18 [ 19 | 20 | 21 | 22 23 24
BOIIpOCA

OtBer 1 2 3 4 2 3 3 4 3 4 2 3

BxoaHnoii koHTpoab Mo xumuu 1 Kypce
BapuanT BTOpOIt

1.0nexTponHas Gopmyna aroma 1522522p63523p4. XUMUYECKUH CUMBOI U (hopmyra BOJOPOIHOTO
COEIMHEHUS 3TOT0 dJIEMEHTa:

1)C u CHg; 2)Si u SiHs; 3)O u Hy0;

4)S u H,S.
2.XuMudeckas CBSI3b B OKCUJIE TUTHS:

1)uonHasi; 2)KOBaJIeHTHAs MOJSIPHAS; 3)MeTaundecKas; 4)KOBaJICHTHAs HEMOJISIPHASI.
3.B ManbIx meprojax MepuoJUYECKON CHUCTEMbl XUMUYECKHX JIEMEHTOB C YBEIMUYEHUEM 3apsia
A71ep painychl aTOMOB:

1)yBenuuuBaroTcs; 2)U3MEHSIOTCS IEPUOINIECKY;

3)ymeHbIaoTcs; 4)He U3MEHSIOTCS.
4.DopMyIIbl OCHOBHOTO U KHCTIOTHOTO OKCHJIOB COOTBETCTBEHHO:

1)FeO u BeO; 2)CaO u CrO3; 3)P,05 u CO,; 4)SO; u CaO.
5.Kosdhpunment nepen popmynoil BoccTaHOBUTENS B YPaBHEHUU PEAKIMU TOPEHUS ATIOMHHHS B
KHUCIIOpO/IE:

1)1; 2)2; 3)3; 4)4.
6.BemmecTBa, KOTOPBIE MPU AUCCOITUAITIHN 00Pa3yIOT TOJHKO KATHOHBI METAJUIA U THIPOKCHI-HOHBI,
SBJISIFOTCA:

l)xucnoramu; 2)comsimu;  3)menodamu;  4)aMPOTEPHBIMU THAPOKCHIAMHU.
7.Jlammoyka mpubopa ISl WCIBITAHUS BEUIECTB Ha JIIEKTPONPOBOJHOCTH 3arOpUTHCS MPH
MOTPYKEHHUH JIEKTPOJIOB B:

l)consHyl0  KHCIOTY; 2)xnopun  Kamus  (KpHUCT.); 3)okcun  xeneza(lll);
4) TUCTHIITUPOBAHHYIO BOJTY.
8.CymMBbI Beex K0d(D(PHUIIMEHTOB B MOJIHOM U COKPAIIEHHOM HOHHOM YPaBHEHUSX PEaKIUNd MEXITY
pacTBoOpamu Cyib(dara IMHKA U HUTpaTa Oapusi paBHBI:

19u4; 2)I0u3; 3)I12u4; 4)12u3.



9.CokpallieHHOE HMOHHOE YpaBHEHHE PEaKIuu: Ca®”* + SO/ = C(CaSOy COOTBETCTBYET
B3aMMOJICICTBHIO B pacTBOpE:
l)C&C'z ¢ BaSOy; 2)C8.C|2 ¢ Na,SOyqy; 3)Ca ¢ Na,SOqy; 4)CaC03 ¢ H,SO,.
10.0Ocanok oOpa3yeTcst mpu B3aUMOJICHCTBUH pacTBOPOB xjopunaa xxeneza(ll) u:
l)rugpoxcuna Hatpus; 2)cynbaTa HaTpust; 3)consHoi kucaoTel; 4)Hurpara menu(1l).
11.TIpu xoMHaTHOM TemrepaType Oya1yT B3auMOJIeHCTBOBATh:
l)Nz u Hy; 2)N2 u 02; 3)Zn u Hzo; 4)Na u H,0.
12.CocraB comn(NH4),SO4 MOKHO YCTaHOBHTH, HCIIOJB3YS [BAa PAacTBOPA, COAEpIKaIIHe
nonsl: 1)OH u Ba**; 2)OH u H'; 3)CI- u Cu®*; 4)COs* u Ba®".
13.C naunbouibieil CKOpoCThIO MPH KOMHATHOM TeMIIepaType MPOTEKaeT PeaKIHs MEXKIY:
DHCI (1%p-p) u AgNO3 (1%p-p); 2)HCI (1%p-p) u CaCOs3; 3)HCI (5%p-p) u Zn;
4)HCI (5%p-p) u Mg.
14 Xumnueckoe pasHoBecue B cucteme: COo(r) +C(r) <2CO(r)— 173 xkIx
CMellaeTCcd B CTOPOHY IPOZLYKTAa PeaKI[UU IDHU:
1)IOBBILIICHUH JABJICHUS; 2)MOBBIIICHUH TEMIEPATyphbl;  3)IOHMKEHUH TEMIIEPaTyphl;
4)ucrionb30BaHUM KaTaau3aTopa.
15.T'uapokcu Kanblys OTHOCUTBCS K KJIacCy:
l)okcumoB; 2)ocHoBaHUM; 3)coyield;  4)KHCIOT.
16.Kak M3MEHSIOTCS KUCIOTHBIC CBOWCTBA BBICIINX OKCHJIOB ClieBa Harpaso B psy Al-Si-P?
1)He U3MEeHAIOTCS; 2)CHAaYana YBEJIMUYHUBAIOTCS, TOTOM YMEHbBINAIOTCS; 3)yMEHbBIIAIOTCS;
4)yBeIMUMBAIOTCSL.
17.Kaxkoiil u3 MeTayIoB HE pearupyeT ¢ BOJHBIM pacTBOpoM cynbdara meau (1I):
l)xene3o; 2)30;m0T0;  3)0noBO;  4)HATpPHIA.
18.11pu B3auMoAeMCTBUM C METAJUIAMH HEMETAILIbI IPOSIBIISIOT CBOMCTBA!
1)okucnurenpHble; 2)KUCIOTHBIE; 3)BOCCTAHOBUTEIbHBIE; 4)OCHOBHBIE.
19.®opmyna BemniecTBa, 0003HAUEHHOTO «X)» B CXEM€ MPEeBpAICHHI:
+H, + HCI
FeQ — X——FeCIy:
1)Fe,03; 2)FeCly;  3)Fe;  4)Fe(OH),.
20.I'mnpokcny nuHKa 00paszyercst Ipy B3auMOJICHCTBUN:
l)okcua MHKA ¢ BOJOW; 2)OKCHJa LIMHKA C THAPOKCHUIOM HATpUs; 3)XJIOpUAA IIMHKA C
ruapokcuaoM meau(ll); 4)xnopuna nuHKa(p-p) ¢ THAPOKCUIOM HATPUSI(P-P).
21.B npOMBIIIUIEHHOCTH CEPHYIO KUCIIOTY MOJy4atoT MOTJIOLUICHUEM:
1)SO3; Bogoii; 2)SO3; pactBopoMm cepHoi Kuciothl; 3)SO, Bomoit; 4)SO, pacTBOpom
CEpPHOM KUCIIOTBHI.
22.0Onpenenute MaccoByIO A0it0 Mean B okcuae meau(1l):
1)0,8; 2)0,9; 3)0,11; 4)0,14.
23.Macca ra3000pa3HOTO BOJOPOA, KOTOPHIN BBIIEIUTCS NMPU PACTBOPEHUU 4,5 T alIOMHHUS B
COJISTHOM KHCIIOTE COCTAaBHT:
1)0,2r;  2)0,3r;  3)0,4r; 4)0,5r1.
24.0rmpenieninTe MacCcoBYIO JIOJIO COJHM B pacTBOpe, MOJydeHHOM pacTtBopeHueM 20r comu B 140r
BOJIBI?
1)0,05; 2)0,125; 3)0,25; 4)0,30.
OTtBeTbI
BxoaHoii koHTpOb 1O Xumuu 1 Kype
Bapuanr BTOpoi

Ne 1 2 3 4 5 6 7 8 9 10 11 | 12
BOIIpPOCa
OtBer 4 1 3 4 4 3 1 2 2 1 4 1
Ne 13 14 15 16 17 18 | 19 | 20 21 22 23 | 24
BOITpPOCA




Omer | 1 | 2 | 2 | 4] 21 [3] 4] 21]1] 4]2]

5.4. 3ajanus mpakTHYEeCKUX padoT

Pa3zgean 1. OcHOBBI cTPOEHUS BelleCTBA

IIpakTuyeckas padora Nel. «CocraBieHne XUMHYECKUX (OPMYJT IBYXaTOMHBIX COCTHMHCHUIA (OKCHJIOB,
Cynb(UI0B, THIPHUIIOB U T.IL.) M JPYTUX HEOPTaHUUECKUX COCIMHEHHUN OTIEIbHBIX KJIACCOB C HCIIOJIb30BaHUE
XUMUYECKOH CUMBOJIMKM U HA3BAHUM COECOUMHEHUN IO TPUBHUAJIBHON HOMEHKIATypEe M MEKIYyHAPOAHOM
IUPAC»y.

Hens: CoBeplICHCTBOBAaHUE YMEHHH COCTAaBJIATH (POPMYJIbl OWHAPHBIX COCAMHCHWMH, HAa3bIBaTh WX,
3aKPEIUTh MOHATHSI «CTEIICHb OKHCIICHUS, «OMHAPHBIC COCAMHCHUSDY,

3anaunmue 1.
Bapuanr 1 Bapuanr 2

1. Onpenenute CTEMEHU OKUCICHHS aTOMOB 1. OnpenenuTe CTEMEHH OKKCICHUS aTOMOB
3JIEMEHTOB B COCAMHEHHUSX, (DOPMYITBI KOTOPBIX XUMHUYECKHX DJIEMEHTOB B COSJIMHEHHUSIX, (HOPMYJIBI
SiO,, Na,0, K,S, LiBr. IlpuBeaure Ha3BaHUA koTopbix HyO, AlCl3, N,Os, NagP.
Ka)JIOTO U3 BEIIECCTB.
2. Kakas u3 ciaenyrommx GopMys COOTBETCTBYET 2. Beibepute hopmyiy okcuaa maprania (IV):
okcuny azora (II): MnO, Mn,07, MnF,, MnO,.

NO, N,0s, NO2, N,O?

3. Hanumumte opMysibl BeIeCTB: 3. Hanmmure popmyInbl BemecTs: a) OKCHIa MeIn

IT); 6 )
a) oxcuna cepsl (IV) 6) okcuna cepsr (V). (II); ©6) oxcuma HaTpus

3aganue 2. CoctaBuTh GOopMySTy OWHAPHOTO COCTUHEHUS ATFOMUHUS C YTIICPOJIOM.
3aganue 3. Hazats BemectBa: NaCl, MgS, KH.

3ananue 4.Haiinu crenenb okucienus xiopa B coequHerwnn Cly0.

BriBoa mo padore.

IIpakTuyeckoe 3aHsTHeNe2.XapaKTEepUCTUKA 3JIEMEHTA MO €ro MOJOKEHHIO B MEPUOIUYECKOM
cucreme /.M. MenneneeBa

IIEJ'IB: XapaKTepI/I3OBaTB XUMHUYCCKHUE OJICMCHTBI B COOTBETCTBHHM C HX IIOJJOXKCHHUEM B
HepHOI[I/I‘{CCKOﬁ CUCTEMC XUMHUYCCKHUX JJICMCHTOB I[I/I MeHnzeneeBa 1o IJI1any.

Il;1an XapaKkTepUCTHKHU dJ1eMeHTAa

1)Ha3Banue snemeHTa;
2)XUMHUYECKUN CUMBOJT;
3)IlopsiakoBBIil HOMED;

4)AtomHas macca;

5)Homep nepuona;

6)Homep rpymnsbl, BU TOATPYIIIbL;
7)3apsiq siipa aToma;

8)Uucno mpoTOHOB M HEUTPOHOB;
9)OO011ee YnciIo 3IEKTPOHOB;
10)2nexktponHnas popmyna;
11)Merann unu HeMeTaN;
12)Bpiciuii OKCH, €T0 XapakTep;
13)Bonopoanoe coearHeHUE (€CIIU €CTh);



14)['uppokcui, ero Ha3BaHUE U XapaKTep;
15)YBennuenue paguyca atoma (B mepruojae U A-rpyre)

Bapuantl. JlaTh XapakTepHUCTHKY 3JIEMEHTOB C MOPSIKOBBIMA HoMepamu 13,21
BapuanT 2. /laTh XapakTepUCTUKY 3JIEMEHTOB C MOPSIKOBBIMA HOMepamu 15,23

BapwuanT 3. /lath XapaKkTepHCTHKY 3JIEMEHTOB C IMOPAIKOBBIMUA HOMepamu 17, 25

Pa3nen 2. XuMuueckue peakuuu

IpakTnyeckoe 3ansiTue Ne 3«TUIbI XUMHUYCCKUAX PEAKIIHII.

Heawb: KnaccudumupoBaTh peakiuu MO CICIYIONIMM MPU3HAKAM: YHCIYy W COCTaBY HCXOJTHBIX
BEIIECTB M NPOAYKTOB pEaKIMU, HU3MEHEHHUIO CTENEHEHl OKHUCIIEHUS XUMHUYECKHX 3JIEMEHTOB,
00paTUMOCTH MPOLECCa, YIACTUIO KaTaTN3aTopa, TEIIOBOMY dPPEKTy

Bapuanr 1.

1)H2 + N2 <==>NH3+Q

2) Al +Fe203 —> AI203 + Fe + Q

3) CaC0O3 ->Ca0 +C0O2-Q

4) NaOH + H2S04 -> Na2S04 + H20 + Q

Bapuanr?2.

1)KCIO3 —>KCIl + 02 - Q;

2)N2 +02 -NO - Q;

3) Cu(NO3)2 + KOH —» Cu(OH)2 + KNO3;

4) Fe + H2SO4 —> FeSO4 + H2 + Q

Bapuanr 3.

1) FeCI3 + AgNO3—> AgCI + Fe(NO3)3;

2) Si02+C—>Si+CO-Q;

3) Pb(NO3)2—» PbO + NO2 + 02 — Q;

4) SO2 + 02 —>S03+Q

IIpakTuyeckoe 3ansiTue Ned. «Pacuérhl 10 ypaBHEHHSIM XUMHYECKHX PEAKIUI C HCIOJIB30BAaHUEM
Macchl, 00b€Ma (HOpMaJIbHbIE YCIOBHUS) a30B, KOJIMYECTBA BELIECTBAY.

Hesab: O3HaAKOMHUTHCSI C OCHOBHBIMH 3aKOHAMH XMMUH U HAYYUTHCS C X ITOMOILBIO PEIIaTh 3JIeMEHTapHbIE
pacyeTHbIC 33/1a4H.

Oo6opynoBaHnme: KATbKYIATOPHI; IEPUOTUICCKAsI CUCTEMAa XUMHUUECKHX deMmeHToB JI.M1. MeHneneena,
tabynia «OCHOBHBIE XUMHUECKUE (POPMYJIBD»;

Bapuanr 1.

1.ITonp3ysich 3HAYEHUSAMHU aTOMHBIX BECOB 3JIeMEHTOB U3 Ilepuoanueckoil TabIuUIlbl, paccuuTanTe
MOJIIpHYI0 Maccy (r/Mounb) Juist cneayronux Bemects: NaF, N2, NaOH, SO2, Ca3(P0O4)2 .Ckonbko
MOJIEKYJI COIEPKUTCA B 1 MOJIE Ka)KJIOr0 U3 3TUX BEILECTB?

2. CKoJBpKO MOJIeH KUCIOopoia coaepxutcs B 128 T kuciaopoaa?

3. IIpu rpo3oBBIX paspsaax B atMocdepe MpOoMCXOAuT ciedytomas peakuus: N2 + 02 = NO2.
Vpasusiite peakiuio. CKOJIBKO MOJICH KUCIOPOAa MOTPEOYETCs sl TTOJIHOTO MpeBparieHust 1 Moss
azora B NO2? Ckoinbko 310 Oyzner rpammoB kuciopona? Ckosbko rpaMmoB NO2 o6pa3zyercs?
Bapmuanr 2.

1. B crakan Hasnmnu 180 r Bogsl. CKoIbKO MOJIEKYS BoAbI B crakaHe? Ckoibko 310 Mojaeit H20?

2. Beruucnure Maccy BENIECTBA, COOTBETCTBYIONIYIO 6 MOJIb ATOMOB CEPBI.

3. B maccaxxupckuii camojer mepen HadaioMm peiica morpyswin 200 xr mpoayktoB (macca 0e3
ynakoBku). Kak wu3MeHmnach Macca aBuanailHepa IIOCJI€ TOTo, KaK B TIOJETE Maccakxupam
IpeUIOKIUIN 00€/1 U BCe MPOAYKThI ObUIH ChEICHBI?

Bapmuanr 3.


https://infourok.ru/plan-harakteristiki-himicheskogo-elementa-po-polozheniyu-v-periodicheskoy-sisteme-stroeniyu-atoma-3040588.html
https://infourok.ru/plan-harakteristiki-himicheskogo-elementa-po-polozheniyu-v-periodicheskoy-sisteme-stroeniyu-atoma-3040588.html
https://infourok.ru/plan-harakteristiki-himicheskogo-elementa-po-polozheniyu-v-periodicheskoy-sisteme-stroeniyu-atoma-3040588.html
https://infourok.ru/plan-harakteristiki-himicheskogo-elementa-po-polozheniyu-v-periodicheskoy-sisteme-stroeniyu-atoma-3040588.html

1. Kpacubiii nmopomok meau (6,4 T) cMelanu C >KEAThIM MOPOLIKOM cepbl (3,2 T) U Harpeiu.
[Tomyunnu 4epHBI MOPOLIOK, HE COAEPIKALIUN KpPAaCHBIX KPYMHHOK MEIU M KEITOro MOpOIIKa
cepsl. KakoBa Macca nojtydueHHOro uepHoro nopouika? Hanuiure ypaBHEeHUE peakuu

2. Kakoii 06beM Npy HOPMAJILHBIX YCIOBHSX (H.y.) 3aHUMAIOT 56 T Ta3000pa3Horo azora’?

3. Tlpu rpo3oBBIX paspsmax B atmochepe mpoucxoaut cienyromas peaknus: N2 + 02 = NO2.
VYpasusiite peakiuio. CKOIbKO MOJIeH KUCIOpoaa NoTpedyeTcs JijIsl HOTHOro MnpeBpatieHus 1 Mo
azota B NO2? Ckomnbko 310 Oyner rpammoB kuciiopoaa? Cxonbko rpammoB NO2 obpazyercsi?

IIpakTnyeckoe 3ansaTueNe 5.

Hemu. Ha mnpakTtuke yOenuTbcs B CYIIECTBOBAHHMU THAPOIU3a; COBEPIICHCTBOBATH YMEHUS
HAOI0/IaTh XMMHYECKHUE SIBICHUS;, OOBACHATH HAOIIOJacMble SBJICHUS M PE3YyJIbTAaThl OIMBITOB;
peliaTh KaueCTBEHHBIEC 3aJaud; COCTABJIATh YPaBHEHUS XUMHUYECKHX peakluid MOHHOTO oOMeHa C
y4acTHEM HEOPTaHUYECKUX BEIIECTB.

Bonpocsl 1J191 1onycka Kk JjadopaTtopHoii padore

1. ChopmynupyiiTe 11eb MIAHUPYEMOTO SKCIIEPUMEHTA,

2. O0BsicCHHUTE, KaKOH TPOIIECC HA3BIBAIOT THIPOIU30M, KaKOW OH ObIBAcT?;

3.KakoBa poJib ruiposiu3a B mpupojie?

4. OOBsCHUTE, KaKHE CYIIECTBYIOT CIIOCOOBI JIOKa3aTeIbCTBA CYIICCTBOBAHUS THUAPOJIHA3A
HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB;

5. O0OBsicHUTE, KaK COCTABJISICTCS] YPABHEHUE TUAPOIIN3A;

6. O0BsicauTe, uro Takoe pH? Kak 3aBUCHUT naHHBIN NOKa3aTeNb OT KUCIOTHOCTH UM OCHOBHOCTH
Cpenbl pacTBOpa;

7.00BsICHUTE X0/ BBIIOJIHEHUS SKCIIEPUMEHTA MO PEIICHUI0 KaueCTBEHHBIX 3a71a4;

8. IlepeuncnuTe OCHOBHBIC AaCHEKThl COOJIOJCHUS TEXHUKHM O€30MacHOCTH TMpH paboTe cC

arpecCUBHBIMU peareHTamMu (TUAPOKCHUI HATPHUS).

O6opynoBanue u nocyaa PeakTuBbl
1. CTexyssHHBIE TPOOUPKHU 1. Pacteop NaOH
2. llltaTuB anst mpoOUPOK 2. PactBop Na2S04

3. PactBop AICI3

4. PactBop Na2CO3

5. PactBop Cu(OH)2

6. KucinotTHo-0CHOBHBIM UHIUKATOP

AJITOPUTM NpoBeeHns onbiTa Ne 1 Bomnpocel 1 3aganust

3ananue Ne 1. B Tpex npobupkax nox 1. latb 0OBsicCHEHHE TTPOBEACHHBIM OIBITAM.
HOMEpaMH HaxOoJATCs pacTBOPHI Tpex coneil: | 2. CoCcTaBUTh ypaBHEHUS peaklni,

XJIOpHJIa aJIFOMHHUS, CyIb(ara HaTpus, MIPOTEKAIOLIUX B IPOOUPKE B MOJIEKYIIIPHOM

kapOoHaTa HaTpus. He monp3ysace ApyruMu | ¥ HOHHOM BUAAX.
peakTUBaMu, ONPEAETUTE COCTAB KaXKIOM

MIPOOHUPKHL.

AJITOPUTM NpPOBeJieHNs onbITa Ne 2 Bonpocsl u 3aganus

3amanue Ne 2. Yto mpouzoiiner, eciu 1.Kaxoif ”HAMKATOP JTy4Ille HCTIOIb30BaTh
OXJIAZINTh PAacTBOP KapOoHaTa HATPHUS WIN JUTS OTIpEAeNIEHUs cpenbl pacTBopa? 2.
n00aBUTh K HeMY THapokcu Hatpus? 1.1. CocTaBUTh COOTBETCTBYIOLINE YPaBHEHUS
Hanute B mpobupky 1-2 mit pactBopa XUMHUYECKUX PEAKIUM, B MOJIEKYJISIPHOM U

kapOonata HaTpus. 1.2. OnycTUTh NIPOOHPKY | HOHHOM BHJIAX.
B CTaKaH C O4YEHb XOJIOAHOHN BOAON WK
caerom. 1.3. IIpoBepuTh cpemy pacTBopa
TIPH ITIOMOIIH KHCJIOTHO-OCHOBHOTO
nHaankaTopa. 1.4. Jlo6aBUTH K pacTBOPY




Kap60HaTa HAaTpUd TUAPOKCU HATPUS.

AJTOpuTM NpoBeieHNs onbiTa Ne 3

Bonpoce! u 3aganus

3anmanue Neo 3. [Ipobnemubrii onbit. 1.1. B
OIIHYy TTPOOHMPKY C paCTBOPOM CyJb(aTa
menau (II) npunTh pacTBOp ruApoOKCHAa
Hatpus. 1.2. Bo BTOpyto mpoOupky ¢
pactBopoM cynbsdata meau (11) mpunuth
pactBop kapOonata Hatpus. 1.3. CpaBHUTE
1BeT 00pa3ylomuxcs 0caakos. 1.4.
OOpaTuTh BHIMaHHUE HA BHIIEJICHHE Ta3a B
OJTHOH M3 TIpoOupokK. 1.5. OnpenenuTs,
OTKYJla MOJKET BBIIEISAThCA ATOT raz? 1.6.
IIpoBepuTh KaueCTBEHHBIN COCTAB ra3a
ropsme yanHkoi. 1.7. O0BsSCHUTH
MIPOUCXO/ISIIEE SBIICHHUE.

1. CocTaBUTH COOTBETCTBYIOILUE YPABHEHUS
XMMHYECKHX PEaKIHi, B MOJIICKYIIPHOM U
HOHHOM BHJaX.

AJiropuTm npoBejaeHusi onbita Ne 4

Bonpocekl 1 3a1anus

3ananue Ne 4. [Ipodaemusbrii onbit. 1.1. K
pacTBOpy XJI0pHaa aJTtOMUHHUS IIPUIUTH
pacTBOp KapOOHATa HATPHSL.

1. OOBSCHUTH POUCXOIAIICE SIBJICHUE. 2.
CoCTaBUTh COOTBETCTBYIOLIUE YPABHEHUS
XUMHYECKUX PEAKIUH, B MOJICKYJIIPHOM U

HOHHOM BHUAAX. 3. OTBETUTH HA BOMPOCHL.
s yero B MEAMIIMHCKOM MPAKTUKE
HCTIONB3YIOT PACTBOP MHUTHEBOM COMBI IS
TOJIOCKAHUS TIPH BOCTIATUTENHHBIX
3aboseBanusx ropia? Kakosa ponb
ruaponusa B npupoae? Ilouemy pactop
MbLIa IEHUTCA B BoJe?

BoiBoabl.

1.Ilpoananu3upyiite COOTBETCTBUE MOIYYEHHBIX PE3YIbTATOB TUIIAM ruapoau3a. Cuenaire
COOTBETCTBYIOLIME BBIBOJBI.

2.ChopMynupyiTe BBIBOJBI O 3aBUCUMOCTH THIA THAPOIIN3A U KUCIOTHOCTH CPEJIbl pacTBOpA.

Pa3nen 3.CTpoeHue u CBOICTBA HEOPraHUYECKHUX BelIECTB

IIpakTnueckoe 3ansaTue Ne6 Kiaccuduxanus, HOMEHKIaTypa U XUMUYECKHE (OPMYIIbI
HEOPraHUYECKUX BEILECTBY»

YueOHast neJib: 3aKpeNUTh 3HAHUS, YMEHUS, HABBIKY 1O KJIaccu(UKAIMN, HOMEHKIIAType , COCTaBy
HEOPraHMYECKUX BEIIECTB.

AKTyanu3anus 3HaHHWi:

@pOHTaIBHBIN OIIPOC.

1.Yto Takoe oxcuapl? Kakue ObiBatoT okcuabl? IloueMy HecosjeoOpasyroline OKCHIbI Tak
Ha3bIBatOTCA?

2.Yt1o Takoe kucnoThl? Kakue kucinotel Bel 3Haete? Uto Takoe TpEXOCHOBHASI KMCIOTA?

3.Uto Takoe ocHoBaHusA? Yto Takoe menoun?

4. Yro Takoe conu? [IpuBeaure npumepsl CONEH.

S5.I1po6aemubliii Bonpoc. [louemy 1 KUCIOTHI M OCHOBAHUS OOBEAMHSAIOTCS B TPYIITY THIPOKCUIBI?
Yrto y HUX 00IIero ¥ 4eM OHU OTJINYArOTCs?

BrinoJiHeHHe 3a1aHUH 10 BApUAHTAM

Bapuant Ne 1

1. HazoBure coemuuenus: Cu(NO3)2, CuO, CO2, NaOH , SO2, H2S04, CaSO4, KOH, HCI,
HNO3, CaO, KCI.



2. U3 3apanus Ne 1 Beimummte Gpopmysbl OKCHIOB.

3. CoctaBbTe POpMYIIBI BCEX BO3MOXKHBIX OKCHJIOB /IS ClIeAyromux anemMeHToB: Ca , S, O, Mg.

4. CocraBbTe (hOpMyINBI CIeAYIONMX coequHeHui: okcuy azota (I), ruapokcua Hatpus, cynbdar
Oapust, OKCHUJT MarHusi, XJIOPUJI aTFOMUHHUS.

Bapuant Ne 2

1. Hasosure coemumuenus: BaCl,, H,SiO;, H3PO,; BaO, H,SO; AICl;, Ba(OH),,
KNOgY CaCOs, FG(OH)z, Na,O, P,0s

2. U3 3amanus Ne 1 Beimumute GopmMyIibl COJIEH.

3. CoctaBbTe POpMYIIBI BCEX BO3MOXKHBIX OKCHJIOB s cienyromux 3memeHToB: C, Al N, Fe.

4. CocraBbTe (HOPMYIIBI CACAYIOUINX COCTUHEHUI: (TOPOBOAOPOIHAS KUCIOTA, THAPOKCUA Oapus,
HuTpat meau, okcun xenesa (I1I), okeun kpemuus,

BapuanT Ne 3

1. HasoBure coemunenus:. Ba(NOs),, MgO, CO,, NaOH, HNO,, ZnO, NaCl,
SO3; H,SO4 BaSO,4, LiOH, HCI,

2. W3 3apanusd Ne 1 Bpinmuiute Gopmysibl KUCIIOT.

3. CoctaBbTe PopMyIIbI BCEX BO3MOXKHBIX OKCHIOB AJis cienyromux snemeHToB: K, Cl, Mg, Ba.

4. CocraBbTe (HOPMYJBI CIEAYIOMUX COCAMHEHUN: TUIPOKCHJI IIMHKA, OKCHJ aTIOMHHUS,
CEpOBOIOPOHAS KUCIIOTA, OKCU] BOJOPO/Ia, HUTPAT MEJIH.

Bapuant Ne 4

1. HazoBure coemunenus: K,0, P203y MgClz, H,SO3 , H3PO4, ‘Na,COg, FG(OH)gznO,
H2804, FGC|3’ Ca(OH)g, NaNO;

2. U3 3ananusa Ne 1 Beinmuimute Gopmysibl OCHOBaHUH.

3. CoctaBbTe POpMYIIBI BCEX BO3MOXKHBIX OKCHJIOB IS Cleayromux 3nemMeHToB: Si, Al, N, Li

4. CocrtaBbTe (POPMYIIBI CICAYIONIUX COCAMHEHUMN: TUIPOKCUI aTtoMHUHUS, okcun yriepoaa (IV),
KapOOHAT KalbIIMsI, OKCU HATPHsL, XJIOPOBOJAOPOIHAS] KUCIOTA

IIpakTuyeckoe 3anaTueNe7 «CBoiCTBa, COCTaB, TOJYy4YeHHE M O€30MacHOE HCIOIb30BAHNE
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEIHHOCTH YEITOBEKaY.

IIpakTnyeckas padora NeS. UnenTnpuxanus HEOPraHM4eCKHX BeIIeCTB

Henun: C noMoIibo Ka4eCTBEHHBIX PEaKuii Ha HOHBI Paclo3HATh MPEJIOKEHHbIE HEOPTaHUYECKUE
BELIECTBA.

PeaktuBbl: pactBopsl: xyopun kenesa (III), xmopuaa ammonus, cynbdara HaTpus, XJIOPHI
HaTpUs, TUAPOKCU]] HATpHsL, Xjopua Oapus, HUTpat cepedpa, 10%—Hblil pacTBOp poJaHuIa Kalus
KSCN

OmnbiT 1: Hcnonb3ys BbIJaHHBIE PEAaKTHUBBI, IPOBEIUTE XApAaKTEPHBIE PEAKLIUU HAa HOHBI M
JIOKQKUTE Ka4eCTBEHHBIN cocTaB xyopua xkenesa (I11).

AJITOPUTM BBINOJHEHHS JAHHOIO ONBITA

s BBIMOJHEHHWS] JAHHOTO OMbITa COAEPKMMOE MNPOOUPKU paszienuTe Ha JBe mnpoObl. g
olpesieNieHusl KaTHOHOB kene3a Fe+3 mpureiite B ogny npoOupky poaanuz kamus KSCN. Uro
HaOmonaete? Jlns ompeneneHus anuoHoB xjopa Cl - mpuiedite B Apyryro IpoOHpPKY HUTpPAT
cepebpa AgNO3. Uto nabmogaete? Pe3ynbTarhl onbiTa 3aHECUTE B TAOMUIly. Y paBHEHUS PEaKIIUi
3aMUIINTE B MOJIEKYJISIPHOM, ITOJTHOW MOHHOW M COKPAIIEHHOW MOHHOM (hopMmax.

OmnbiT 2. B Tpex npoHymepoBaHHBIX npoOupkax (1, 2, 3) maHbl BemiecTBa: XJOpPUA aMMOHUS,
XJIOpuA HaTpus, cynbdar HaTpuss. C MOMOIIBIO0 KAaUeCTBEHHBIX PEaKkIUil Ha MOHBI paclo3HaiiTe, B
KaKoW 13 MPOOUPOK HAXOSATCS JaHHBIE BELIECTBA.

AJITOPUTM BBITIOJHEHHUS JAHHOIO ONbITA:

J171s BBIMIOJIHEHUSI TAHHOTO OIBITAa COAEPKMMOE KaKJO0W MPOHYMEPOBAHHOM MPOOUPKU pa3enuTh
Ha Tpu mpoObl. Jlns ompeneneHus XJIOpHIa aMMOHMS HEOOXOJMMO MPOBECTH KadeCTBEHHYIO
peakIMio Ha MOH aMMOHHUS - B TpH NpOObI NPHIUTh PACTBOP TMAPOKCHJA HATpUs, HarpeTb B
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IaMeHu cnupToBku. Yto HaOmomaere? s ompeneneHust cyiabdara HATpUs HEOOXOIMMO
MIPOBECTH KAYECTBEHHYIO PEaKLMIO Ha Cyib(paT-HOH - B JIB€ MPOOBI MPUIUTH PACTBOP XJIOPHAA
O6apus. Uro naGmomaere? s MOATBEP)KICHHSA, YTO B TPETbed MPOOMpPKE HAXOAMTCS XJIIOPHI
HATpUs, TPOBEIUTE KAUECTBEHHYIO PEaKIMIO Ha XJIOPHUI-UOH — J00aBbTE pacTBOpP HUTpaATa cepedpa.
Uro nHabmogaere? Pe3ynbprarel ombITa 3aHEeCHTE B TAONMHMIy. YpaBHEHUS pEaKIHMi 3alUIINTe B
MOJICKYJIIPHOM, MOJTHOM MOHHOW W COKPAIICHHOW HOHHOM (hopMax.

BriBoj k paGore:

Pasznea 4. CTpoeHune U CBOICTBA OPraHM4YecKMX BelleCcTB

IIpakTnyeckoe 3anaTHe Ne9. IlpakTmueckoe 3ansitue Ne9. «XMMHMUECKOE CTPOCHHME Kak
MOPSAOK COEAMHEHHS aTOMOB B MOJIEKYJIE COTJIaCHO HMX BaJCHTHOCTH (HM30MEpPbI, FOMOJIOTH),
HOMEHKJIaTypa OPraHUYECKUX COEJAMHEHUN OTHENIbHBIX KJIACCOB,  COCTaBJICHME IIOJHBIX U
COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJI OPraHUYECKUX BEIIECTB OTIEJIbHBIX KJIACCOB.

Hesb: 3aKpenuTh YMEHHS Ha COCTABICHHME IOJHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (opMyIl
OpPraHWYECKUX BEILECTB OTACJIbHBIX KJIACCOB, IOHATHS U30MEPBI, TOMOJIOTH, HAa3bIBATh BEILIECTBA MO
HomeHknatypelUPAC.

Bapuant nepsblii. V3 npeioxkeHHOro nepedHs BhIOEpUTE JIBa BEIECTBA, KOTOPBIE SBISIOTCS
uzomepamu: 1) 3-MeTmirekcen-1; 2) rekcen-2; 3) MeTHIIIUKIOTeKcaH; 4) rekcaauen-1,5; 5) rekcax;
6) METUIIOCH30J1.

Bapuaunt BTopoii. 13 npeayioxkeHHOT0 nepedHsi BEIOEPUTE JBa BEIIECTBA, B MOJIEKYJaX KOTOPBIX
MPUCYTCTBYET JBOWHAs CBS3b MEXIY aTOMaMH yriepojaa M Kuciopopa:l) meraHon; 2) ykcycHas
KucioTa; 3) penomn; 4) rmiepuH; S) aleToH;

Bapuant Tpermii. V3 mpenioxkeHHOro mepeyHsi BbIOEpUTE JBa BEIIECTBA, KOTOPBIEC SIBISIOTCS
romojioramu nieHTana: 1) C3Hg; 2) CsHio; 3) C4Hs; 4) C4H1o; 5) CeHe.

BoiBoa mo padore.

IpakTuyeckoe 3ansaTHeNe10«CBoiiCTBA OpraHMYECKUX COEIMHEHUM OTAENbHBIX KJAacCOB,
COCTaBJICHUE YPAaBHEHUN XUMHUYECKUX PEAKIUN C yHaCTUEM OPraHMYECKHX BEIIECTB HA OCHOBAHUU
UX COCTaBa U CTPOCHUS».

eJsb: 3aKkpenuTh CBOMCTBA OPraHUYECKUX BEUIECTB HA OCHOBAHUH MX COCTABA U CTPOECHUS.
Bapuant nepsBblii. 13 mpenioXeHHOro TMepedHs BEIIeCTB BHIOEPUTE BCe CBOMCTBA, KOTOPHIC
XapaKTepHbl Kak JUIs (eHosa, TaKk U JUIsl YKCycHOM kuciotel: 1) OGeciiBeurBaeT OpOMHYIO BOAY;
2) BzaumogeiictByeT co menodamu; 3) BiammopeiictByer ¢ kammem; 4) Berymaer B peakiiuio
srepudukanun; 5) OKUCIAeTCS IEPMaHTaHATOM KaJIusl.

Bapuantr BTOpoii. M3 nmnpennoxeHHOro TiepedyHs BBIOEpUTE BCE BEIIECTBA, C KaXAbIM U3
KOTOPBIX B3aUMOJICHCTBYeT IIeHTaH: 1) xiop (CBer); 2) KMnOyq (p-p); 3) OpomHas BOja;
4) KOH (p-p); 5) xucmopon (t).

Bapuant Tpermit. M3  mpemIokeHHOTO  TMEpedyHs  BhIOEpUTE BCe  BENIECTBA, KaXKAOe U3
KOTOPBIX B3aUMOJICHCTBYeT ¢  yKcycHoM  kucioroit: 1)  NaOH  (p-p); 2) Na,COs(p-p);
3) C¢Hg; 4) CH30H; 5) Cu(OH)s.

BriBoa mo padore.

IIpakTuyeckoe 3ansitue Nell. «CocraBiieHHE CXEM pEaKIUH(B TOM YHCIE MO HPEIOKESHHBIM
[ETI0YKaM [PEBPALICHHH), XapaKTepPHU3YIOIINX XUMHUYCCKHE CBOMCTBA OPraHMYECKHX  COCAMHEHHMN
OT/ICNTBHBIX KIIACCOB, CIIOCOOBI MX MOJYYCHHUS M Ha3BaHHE OPraHMYCCKHX COCAMHEHHUII 10 TPUBHAIBHOM WITH
MeXIyHapoIHOU cuctemMatudeckoit HomeHkiIarype [UPACH.

Henp padoThl: 3aKpEeNUTh 3HAHUS O B3aWMOJEWCTBUHU KIJIACCOB OPTaHWYECKMX BEIIECTB MEXAy co0oil Ha
OCHOBaHUHM XUMHYECKHUX CBOHCTB M CITOCOOAX MOTYIECHHUS.

BapuanT nepBbiii
1.0cymecTBUTH NpeBpaleHue BemecTB: CH4 - X — Y — C6H5NO2



Ormpezienute, KaKue U3 yKa3aHHBIX BELICCTB SIBISIIOTCS BeliecTBaMu X U Y, Ha3BaTh UX MO0 HOMEHKIIATYpe
IUPAC: 1) xnop6ensou; 2) 6ensoir; 3) aneruicH; 4) alleToH; 5) rekcaH.
2.0CyIIecTBUTH MPEBPAIICHNE BEIICCTB:

X Y
C,Hs0OH — C,H5COOC,Hs — CoHsCOONa.
Onpenenure, Kakue M3 YKA3aHHBIX BEILIECTB SBIIAIOTCA BewlecTBaMU X M Y, Ha3BaTh HUX IIO
HOMEHKJIaType IUPAC:
1) C,HsCOOH; 2) C,Hs0H; 3) NaOH; 4) Na;SO4; 5) Na
Bapuanr BTOpoi
1.0cymiecTBUTh MpEBpAILICHUS BEIIECTB:

H,SO,, t

CH2=CH2 — X — Y — C2H5-O-C2H5

Omnpenenure, Kakue U3 yKa3aHHBIX BEILECTB ABJIIIOTCA BellecTBaMu X U Y, HA3BaTh UX 110 HOMEHKIIATYpE

IUPAC: 1) CHs;-CH,-OH,; 2) CH,CI-CH,CI; 3) CH;-CHj; 4) C.Hy;
5) CH;CH,Br.

2.0cy11ecTBUTh MpEeBpaLCHUs BEIIECTB:

CH30H

yYKCyCHas KHCII0Ta — X — TJIALUH — Y

Omnpenenure, Kakue M yKa3aHHBIX BELICCTB SBJSIOTCS BellecTBaMM X U Y, Ha3BaTh MX IO HOMEHKIAType

IUPAC: 1)  xJopykcycHass  KHCIOTa; 2) amerar  HaTpWUS, 3)  ameruier;

4) MeTHIIOBBIN 3(hUp YKCYCHOH KHCIIOTBI; 5) METHIIOBBIN 3(h)Up aMUHOYKCYCHOW KUCIIOTHI.
BriBoa nmo padore.

IIpakTnueckoe 3anaTueNel2. «llonyueHue STUICHA U H3yYEHHE €TO CBOMCTBY.

Pe3yabTaT 00yuenusi. Y CTaHaBIMBATh 3aBUCUMOCTh (PU3UKO-XUMHUECKUX CBOMCTB OPTaHMUECKUX BEIIECTB
ot crpoerus monekyn. Oomue xommereru OK 01, OK 02 OK 04

1. Bompocs! ai1st 1orycka K MpakTHYecKoi padoTe: a) chopMynupyiTe 1eib IIAHUPYEMOTO SKCIIEPUMEHTA;
0) oOBsicHHTE, K KaKOMy KJIacCy OPTraHWYeCKHX BEIECTB OTHOCHUTCS JITWIEH; B) OOBSCHUTE, KaKUMHU
XUMHUYECKUMHU CBOWMCTBAMHU 0O0JIaJal0T BEIECTBA JAHHOTO KJlacca, KaKHUe KaueCTBCHHBIC PEaKIUU JJIS MX
OOHapYKEHHUS UCTIONB3YIOTCS; I') OOBSICHUTE, KaK MOXHO TIOJIyYHTh BEIIECTBA JaHHOTO KJIacCa COSJANHEHUH
B 1a00paTOPHBIX YCIOBHSIX; 1) OOBSCHHUTE, U3 YEro COCTOUT MPUOOP JUIS MOTYUYCHHUS Ta30B; €) IepeUnCIIuTe
OCHOBHBIE aCIIeKThl COONIOZCHUS TeXHHKH Oe3omacHocTH npu padore ¢ JIBXK (oTmioBsil cnmpt),
arpecCHBHBIMH peareHTaMH (KOHIIEHTPUPOBAaHHAs CEpHas KHUCJIOTa), HarpeBaTeJIbHBIMH MPHOOpaMH
(ciupTOBKAa).

2. IIpoBeneHue ONBLITOB

O0opyaoBaHue U NMOCYAA PeakTuBbl
1. CTexysHHBIC TPOOUPKHU 1. Konuenrpuposanusiii pactsop H,SO,
2. lltatuB ans mpoOUpoK 2. DTUJIOBBIN CIUPT
3. CriupToBKa 3. PactBop KMnO,
4. Crinukn 4. bpomHas BoJsia
5. Ilecok

AJroputMm nposejeHus onbiTa Ne 1 Bomnpocsl u 3a1anus

1. Tomy4uuTsh THIEH AeTHApaTaliel 3TUIIoBoro crupra, | 1.Yrto npoucxoaut B npodupke? YUto
00HAPYXHUTh €T0, U3YIHUTh €T0 CBOWCTBA. HabOmonaeTe?
1.1. B npoOupky HanuTh 2—3 MJI 3THIIOBOTO CIUPTA U 2.K xakoMy THITy XUMHUYECKHX pEeaKkIni
OCTOPOXHO 100aBUTH 6—9 MJT KOHLIEHTPUPOBAHHOM OTHOCSTCS 3TH npoueccel? Kak
CEPHOU KHCIIOTHL. 3aT€M BCHITIATH HEMHOTO Ha3BIBAIOTCS?




MPOKAJIEHHOTO MecKa (MECOK MM MEJIKHE KyCOUKH 3.Kak meHseTrcs okpacka pacTBOpOB?
MEM3bl BBOJAT Ul TOTO, YTOOBI IPEAOTBPaTUTh TOIukH | [Touemy?

XKHUJIKOCTH TPH KUIICHUH ). 3aKpBITh MPOOUPKY MpoOkoil | 4.KakuM miamMeHeM ropur 3TuiieH?

C Ta300TBOAHOM TPYOKOIi, 3aKpEIUTh €€ B IITATHBE U [Touemy?

OCTOPOYKHO HATrPETh COACPKUMOE IPOOHpKH (prc.1) 5.CocTaBUTh ypaBHEHUS MPOTEKAIOIINX
IIPOLIECCOB.

CyHsOH CyHy
H,SO, \\
(xomHIr.) '

=

Bry (p-p) KMnOy (p-p)
C,H.OH = C,H, + H,0

Mpnbop Ana nonyyeHns 3TuneHa

1.2. OcTOopOKHO, PABHOMEPHO HarpeTh CMECh.

1.3. B npyryto npoOupky Hajeite 2—3 M
pa30aBICHHOTO pacTBOpa IIEPMaHraHaTa Kaus, 1
MPOITyCTHTE Yepe3 Hero Tas.

1.4. B TpeTbto poOUpKy HATHUTE 2—3 MJI OPOMHOIA
BO/JIBI, OITyCTHTh Ta300TBOJHYIO TPYOKY /10 JHA 3TOM
MPOOHPKH U TIPOIYCTUTH Yepe3 OpOMHYIO BOIY
BBIJEJIAIOIINNICS Ia3.

1.5.BeIHYTh ra300TBOIHYIO TPYOKY M3 pacTBOpa U
MIOBEPHYTH €€ OTBEPCTHEM KBEPXY, MOIKEUb
BBIJICJISIFOIIHICS Ta3 (puc.2).

C:H;OH (aTmio-
BBI¥ CIIMIPT)

H.SO,

3. O0pab6oTKka pe3yJbTaTOB ONLITOB

1.Ilpoananu3upoBaTh COOTBETCTBHE IIOMYYCHHBIX PE3YJIbTATOB CIIOCO0AM IIOIYYCHUS HETPEAEeNbHbBIX
YIJICBOJIOPOIOB psifia 3TUjieHa (ankeHoB). Caenarh COOTBETCTBYOIMINN BbIBOA. 2.ChopMyInpoBaTh BEIBOJ O
(bHU3MKO-XMMHYECKHUX CBOMcTBaxX sTHieHa. 3.CHopMyImupoBaTh BEIBOJ O cIocO0ax 0OHAPYKEHHs STUIICHA.

I[IpakTuyeckoe 3ansitueNeld. «MnenTudukanus OpraHUYECKUX COEAMHEHUN OTAENbHBIX

KJI1aCCOB»
Henpr paboThbl: 3akpenuTh 3HaHUS 00 MICHTH(OUKAIMK HW3YyYCHHBIX OpPraHMYECKUX COCOUHEHHI,

COBCPUICHCTBOBATH YMCHHS PCIIATh SKCIICPUMCHTAJIbHBIC 3aJa4u.

[Ipennaraemas paboTa OXBaThIBAE€T KUCIOPOJOCOJCPKAIINE COSAUHEHUS: CIUPTHI, aNbJETHU/IbI, KUCIOTHI ,
YIJIEBOJIBL.

1.C moMompi0 XapaKTePHBIX PeaKIiii pacro3HaiiTe, B KaKO U3 MPOOMPOK HAXOMIATCS BOJHBIE PACTBOPHI: a)
3TaHoJNa; 0)yKCYCHOU KUCIIOTHI; B TITFOKO3BI; T)[JIAIIEPHHA



2. C noMoIpio XapaKTepHBIX PEaKIUi pacro3HaiTe, B KaKOH M3 MPOOUPOK HAXOJSATCS BOJTHBIE PACTBOPBI:
a)deHosa; 0)riuiepuHa; B)hopMabIeru/a; I') IIIFOKO3bI.

3. C noMoIIpio XapakTepHBIX PEaKIUi paclo3HaiTe, B KaKOi M3 MPOOUPOK HAXOISATCS BOTHBIE PACTBOPHI:
a)TTHUIEepUH; 0) paCTUTEIBHOE MaJIO; B) MAIIMHHOE MACIIO, MOTydeHHOEe U3 He(TH;

T')caxapHbIi CHPOIL.

4. PacmozHaiiTe ¢ MOMOIIBIO OJHOTO M TOTO K€ PEaKTHBa, B KaKOW M3 MPOOMPOK HAXOIATCS BOJHBIC
pacTBOpEL: a) peHoATa HATpus; 0)3THiaTa HATPHS, B)alleTaTa HATPHsI; T) KapOoHaTa HATPHS.

5. Pacmo3naiiTe ¢ MOMOIIBIO OJHOTO M TOTO K€ PEaKTHBA, B KaKOH W3 MPOOMPOK HAXOMASATCS BOAHBIC
pacTBOPHI: a)MbIIa; 0)0eKa; B)COIBIL.

6.Mcrionb3yst onHY W Ty)KEe peaklHio, HO Pa3HbIe yCJIOBUS €€ MpOTEKaHUs, paclo3HaiTe, B Kakol U3 TPEX
NpoOUPOK HaXOATCS paCTBOPHL: a)ruiepuHa; 0)hopmanina; B) Genka.

7.JlokaxuTe ONMBITHBIM IyTeM, 4TO KapTodeiab U Oeblid XJ1e0 copepkaT KpaxMmal, a CIeaoe 10JI0KO
— TJIIOKO3Y.

Odopmure oTYET, 3aMOTHUB TAOIHILY:

Yro nemanu Yro HaOIrOmaIu BriBoab1

BeiBOa:

Pa3nen. 5. Kuneruyeckne 1 TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUSA XUMHYECKUX
peaxkuuit

IIpakTnyeckoe 3anaTHe Nel4 «CKopoCcTh XMMHUUECKUX PEAKLIUNA U XUMUYECKOE PABHOBECHE.
Hesab padoTbl. V3ydeHue BAMSHUS pa3iuyHbIX (PAKTOPOB HA MPOTEKAHWE XMMHUYECKHX PEaKLIUH,
000OCHOBAaHHWE U3MEHEHHUS CKOPOCTH TEYEHMs] XUMHYECKHX pEaKkluil, HX 0O0paTUMOCTH.
OcobenHoctu xuMuueckoro pasHosecusi. O6mue komnerenuuun OK 01, OK 02

OOopynoBaHMe M peaKTHUBBI: IITATUB C IPOOMPKAMHU, 3aKHUM I IPOOUPOK, TOPEIIKa, pacTBOPHI
FeCl3, KCNS, K2Cr207, H2SO4, KOH, pacTtBopsl MHojla M Kpaxmaja, KpHCTaJJIMYECKUi
dbenondranens.

ITopsinok BbINOJIHEHHUS PadOThI

OmnbIT 1. BnusHue KOHIEHTpAaMK pearupyolux BEIECTB HA XUMUYECKOE PABHOBECHE

B stoM ombiTe n3ywaerca oOpartumas peakuus mMexay pactBopamu xsopujna xkeneza(lll) FeCl3 u
ponanuga kamuss KCNS. PactBop mnpuoOperaeT KpacHYIO OKpacKy BCIEACTBHE OOpa30BaHUS
ponanmnaa xene3a(lll) Fe(CNS)3. [To n3aMeHeHNI0O THTEHCUBHOCTH OKPAIIIMBAHKS PACTBOPA MOXHO
cienath BbIBOJ 00 u3MeHeHuu KoHueHTpauuu Fe(CNS)3, a, 3HauuT, U1 O CMELIEHUH PaBHOBECHS
00paTuMOro mpoiiecca.

1 B npoGupky BHecute no ase-Tpu kamiu pactBopoB FeCI3 u KCNS. OrmersTe npoucxoasiue
M3MEHEHUSI.

2 JloBenure OOBEM TMOJYYEHHOTO pacTBOpa MNpuONM3uTeNnbHO 10 2/3 mpobupku. JIErkum
B30aJThIBAHWEM IIEpeMellaiiTe pacTBOpP 10 OAHOPOJHOTO OKpAIllMBAaHUSA W DAa3AeIUTe €ro Ha
YeThIpe MPOOHPKH.

3 B oany u3 mpoOupok mo kamisaMm no6aBbTe pactBop FeCl3, Bo BTOpyro — pactBop KCNS, B
TPETbI0 — HECKOJbKO Mukpommnarened kpucraumueckoro KCI no0 mnosBieHuss BUAMMBIX
U3MEHEHUH. VI3MeHeHe HHTEeHCUBHOCTH OKpAalllMBaHUs PACTBOPOB JIETKO 3aMETUTh CPaBHEHUEM C
OKpacKoil pacTBopa B 4eTBEPTON MpoOUpKe.

4 PesynbTaThl HAOIIOIEHUN 3aHECUTE B TAOTHUITY

Ne JloGaBsieMblil peareHT N3MeHeHne THTEHCUBHOCTH Hanpasnenue
OKpallMBaHUs PacTBOpa CMEILEHUS] PABHOBECUS

1 FeClI3

2 KCNS
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5. 3anummte ypaBHeHue peakuuu Mmexay FeCI3 m KCNS, cocraBbTe BBIPaKEHUE KOHCTAHTHI
paBHOBECHsI 3TOW peakuuu. B BbIBoJax oTMEThTE, B KAKOM HalpaBJIEHUM CMEIIAETCSl paBHOBECHE
Py YBETUYEHUH KOHLEHTpanuii ucxomneix BemiecTB? IlpomyktoB? [laiite oOBsicHEHUE 3TOMY
SBJICHUIO C TOUYKHU 3peHus npuHuuna Jle [arense. Bauser nu n3MeHeHue 1aBieHUs Ha CMELIEHUE
paBHOBECHSI B HCCIIENYEMON cucteme?

OmnbIT 2. BausiHue cpebl Ha CMELEHHE XMMUYECKOTO paBHOBECHUS

1 B npoOupky nomecrure 5-6 xanens pacrsopa K2Cr207.

2 K aToMy pacTBOpY MO KaIuisiM JOOaBIIssTe KOHLIEHTPUPOBAHHbIN pacTBOP LIENOYN U HAOI0AaliTe
MU3MEHEHUE OKPACKH.

3 Korga pactBop CTaHeT KENThIM, 100aBbTE M0 KaIUIIM KOHLEHTPUPOBAHHYIO CEPHYIO KUCIIOTY U
Ha0JII0 /1Al TE MOSBIECHUE OPAHKEBOI OKPACKHU.

OnbIT MOXHO HMOBTOPATh HECKOJbKO pa3. ChenaiiTe BBIBOJ O BJIMSHUM KUCJIOTHOCTH Cpelbl Ha
YCTOMYMBOCTh XpOMaT- U OUXpOMaT-HOHOB.

OnpIT 3. BnusHue Temneparypsl Ha XUMHUECKOE PaBHOBECHE

[Tpu B3aumoaeilcTBUM HoJa C KpaxMmMajloM o00pa3yeTcsi CHHEE BEIIECTBO CJIOKHOIO COCTaBa
(Momokpaxmain) Hoa + Kpaxmall < HoJoKpaxmall

1. B npo6bupKy Hajseunrte 3—4 MJ pacTBOpPa KpaxMmaja U Zo6aBbTe 2—3
KalJju pacTBopa Hoza (EO IOSABJIEHUSA CHHEU OKpaCKH).

2. Harpeiite npobupky u HaOIromaliTe M3MEHEHHE OKpaIIMBaHUs pacTBopa. OxiaguTe mpoOHpKy
BOJIOM, OTMETHTE NPOUCXOAIINE U3MEHEHUS.

3.Cnenaiitre BeiBOA 0 TeruioBoM dddekre AH peakumm obpazoBaHusi Hogokpaxmana. JK30- WA
SH/I0TEPMHUECKUM sBJIsIeTCs: 3TOT nporecc? Jlaiite o0bsICHEHHE 3TOMY SBJICHHUIO C TOUYKH 3pEHUS
npunuuna Jle-Illarense

3aganus

1.Bo CKOIBKO pa3 yBEIUYHUTCSI CKOPOCTh PEAKIINH B3aMMOJICHCTBHSI BOIOpOIa U Opoma

H2 (r) + Br2 (r) 2HBr (1), ecniu KOHIIEHTpAIIMH UCXOIHBIX BEIIECTB YBEIUYUTH B 2 paza?
2.Konuentpauuu NO u O2, obpasyromux NO2, Obutn coorBercTBeHHO paBHbl 0,03 u 0,05
MoIb/mM3. YeMy paBHa CKOPOCTh peakiiuu’?

3.Bo ckoybKO pa3 yBENMYHUTCS CKOPOCTh pEaKIMH, €ClIi TeMmreparypa moBbeicmiiack Ha 30°, a
TeMIepaTypHbIi kodddunrent pasen 3?

Pa3nes 6. PacTtBopsl
IIpakTuyeckoe 3ansaTue NelS «lIpurorosnenue pacTBOPOB pa3IMYHbBIX BUAOB KOHIICHTPALIMI
Hean: OBnageHne HaBbIKAMU MPUTOTOBJIEHUS PACTBOPOB OIPEACICHHOW KOHLEHTpALUHU, C
coOII0IeHNEM MTPaBUJI TEXHUKHU 0€3011aCHOCTH.
ObopynoBanme: Xnopun Hatpus (NaCl), 60% KoOHIEHpHpOBaHHAsi CepHas  KHUCIOTa,
JTUCTUJUTMPOBAHHAS BOJIA, BECHI, OFOKCHI, MepHas koJioa (100mur).
Teoperuvyeckue 0CHOBbI

PacTBOp — romorenHast cucrema, COCTOAIIAs U3 PACTBOPEHHOI'O BEIIECTBA U PACTBOPUTEIIS.

[Ipu perieHnu 3a1a4 MoIb3yr0TCsA HOPMYITaMHu:

W P.B.=m P.B./m P-PA.

mP-Pa=m P.B. + m H,O

m P-PA — macca pactBopa, T.

m P.B. — macca pacTBOpEHHOTr0 BEIIECTBA, T.

m H,O — Macca Bogpl, T.

WP.B. - maccoBast 107151 paCTBOPEHHOT'0 BEIIECTBA.

10% pactBop BemectBa coaep:kuT 10r pactBopeHHoro BemectBa U 90r Boael B 100r
pacTBopa.

Hanpumep: Omnpenenute MaccoBylO JOJIO0 pPacTBOPEHHOro BemiectBa, eciau 10 r ero
coaepxutcs B 100 r pactBopa. Kakast Macca BOABI COJIEPKHUTCS B PAaCTBOPE.

Hano: mP.B. =10 ; mP-Pa=100T



Haritu: W P.B.; m H,O

Pewrenne:

I.WPB.=;WPB.==0,1

2. mH20 = mp-pa — mp.B.; mH20 = 100 —10=90T

Ortser: 0,1; 90 .

Iopsinok BbINOJIHEHHUSI PAa0OTHI:

1.IlpuroroBienue 2% pactBopa COIH.

B3BecbTe B OrOKCe 2r XJI0pUa HATPUS M NEPECHINIBTE Yepe3 BOPOHKY B KoyiOy Ha 100mut.
3areM B kK0JIOy 100aBbTE BOJBI 10 METKH. [lomyueHHsIil pacTBOp nMeeT 2% koHneHrpauio NaCl B
100r pactBopa niu 0,02 maccoByro goo NaCl B 100r pactBopa.

2. Ilpurotosnenue 100 ma 10% pacTBOpa cepHOIl KUCTOTHI.

PactBop rorosar u3 60% KOHUEHTPUPOBAHHOI'O PACTBOPA CEPHOM KHMCIIOTHI INIOTHOCTHIO 1,5
r/mit. J{ns aToro men3ypkoii ormMepstroT 11 vt 60% KOHLIETpUPOBAHHON CEPHOI KUCIOTHI U MEPHBIM
numuHApoM 100-11=99 Mn Boasl. Bony BeUIMBaOT B KOJOY, a 3aTeM J00aBIISIOT U3 MEH3YPKH
kucinoty. [lomyuennstit pactBop conepxut 0,1 maccoByto gomo HySO4.

KoHnTpoJibHbIE BOIPOCHI

1. Yro Takoe pacTBOpHI?

2.13 gero ckiaabIBaeTCs Macca pactpopa?

3. Kak onpenensiercst MaccoBasi 10J1s1 paCTBOPEHHOT'O BEILIECTBA B pacTBOpe?

4. Kak npurotoButh10% pactBop menoun NaOH? Kakas macca NaOH u Boabl conepxutcs
B TaKOM pacTBope?

6. [IpumepbI OLIEHOYHBIX CPEICTB ISl MPOBEeHHUs IPOMEKYTOYHOH aTTecTaAlluu

6.1. KonTposibHbie padoThI 0 pa3aesam.
KonTposbnas padora Nel
Pazgen 2. Xumnueckue peakuuu. «XUMHYECKHEe PeaKImn».
3aganue 1. Tect ¢ BbIOOPOM 0IHOTO BEPHOI0 OTBETA
1.0 npocToM BeriecTBe, a He 0 XUMUYECKOM 3JIEMEHTE KHCIOPO/Ie UAET PeUb B BBHIPAKCHUH:
A) BCceM KMBBIM CYIIECTBAM IS IbIXaHHUSI HEOOXOIUM KUCIIOPOI;
b) xuciaopoa BXOIUT B COCTaB IIMHBI U TECKa;
B) xucnopoa BXoAUT B COCTaB BO/IBI;
') xucIopo 1 BXOJUT B COCTaB OKCHJIOB;
2. OWIBTPOBAaHUEM MOKHO Pa3JICIUTh CMECh, COCTOSIIIYIO:
A) U3 BOJIBI U caxapa;
b) u3 GeH3uHa u BOJbI;
B) u3 pactutenbHOro Macia u BOJBI;
I') U3 ruHBI 1 BOJIBI
3. ®usnvecKoe siBJIeHHE — ITO:
A) T'openue cBeun;
b) nouepHeHne MeIHOM TUIACTUHBI TIPH HATPEBAHUU HA OTHE;
B) 3amep3anue BonbI;
I') nporyxanue siifna;
4. CrakaH, TBO3/lb, JIOXKKA, TPOOUPKA OTHOCSTCS K:
A) BeniecTBam;
b) ¢pusnueckum sBneHUsM;
B) ¢pusnueckum Tenam;
I') XuMHUeCKUM SBIICHUSM
5. Cio:kHoe BelecTBo — 3T0:
A) Bogopop,
b) constHas xucioTa;
B) cepa;
I') kucnopo;



6.0THOCHTEIbHAS MOJIEKYJISIpHAS Macca HanOOJIbIIas y BeIecTBa ¢ GOpMYIIoii:
A) NHz;
b) N2Os;
B) NO2;
I') NaNOsg;
7. 3anucek 4N, o3Hayaer:
A) 2 MoneKybl a30Ta;
b) 4 monekynsr a3ota;
B) 6 atromoB a3ora;
I') 8 atomoB a3ora;
8.Cepa nposBiisieT HauOOJIBIIYIO BaJICHTHOCTh B COEAMHEHUH € (POPMYIIOiL:
A) H,S:;
b) SO,;
B) SOg;
F) Na,S;
9.MaccoBas nons kucinopona B cynbgare Hatpusi Nap,SO, paBHa:
A) 22,5%;
b) 45,1%;
B) 32,4%;
I') 56,2%
10. Bogopoa KoJn4ecTBOM BELIECTBA 5 MOJIb (H.Y.) 3aHUMAET 00bEM:
A) 11,2 m;
b) 112
B) 89,6 i;
') 22,4
11.®opMynbl OCHOBHOTO OKCHAA, KUCIOTHOTO OKCHAA, KUCIOTHI, COJIM COOTBETCTBEHHO 3aIMCaHBI
110]T HOMEPOM:
A) CaO, CO;, ,HCI, NaCl;
B) CuO, SiO; ,NaNO; , Mq(OH)y;
B) FeO, Zn0O, ZnCl, ,HCI;
F)BaO, SO;, FeS0O, ,H3PO,.
12. PacrmpeneneHue 3JIEKTPOHOB IO YPOBHSIM aToMa BbIpaXeHO psjaoMm uucen 2,8,2. Kakomy
XUMHYECKOMY DJIEMEHTY 3TO COOTBETCTBYET?
A) Maruuio;
b) xpemuuto;
B) xucnopony;
I') yrnepony.
13. Kucnopona B 1a6opaTopuu MOXKHO MOJITYYUTh:
A) pa3inoxeHueM MepoKCHIa BOIOPOIa;
b) paznoxeHnuem xjopara Kauus;
B) paznoxxeHuem nepmMaHraHaTa Kajius;
I') Bcemu nepevnciIeHHbIMU CIOCO0aMH
14.0xcun dhocdopa (V) pearupyer c:
A) Hatpuewm;
b) oxcunom cepsi (IV);
B) cepHoii kucnoToi;
I') runpokcuiom HaTpus
3apanme 2. Ilpu ropenun 46,5 v dochopa obpazoBancs oxcua docdopa(V). Berumcoure ero
maccy.
3ananme 3. PacctaBbTe K03(h(PpULIMEHTHI B ypaBHEHUX pPEAKLUi, YKaXKUTE TUIT PEeaKIUH:
1. FeCl, + Cl, — FeCl3; 2. A|(OH)3 — AlLO3; + H,O; 3. FeCl; + NaOH — NaCl +
Fe(OH)3



Bamanue 4. Hanummre ypaBHEHUS peakiuii, ¢ IOMOIIBI0 KOTOPBIX MOYKHO OCYIIECTBHTH
creayiomue mpesparienusa. PaccraBere kKodpdumuentel. Fe,O3— Fep (SO4)3—
FE(OH)g - Fe203

3aganme 5. CocTaBbTe SJIEKTPOHHYIO U TpapuuecKyro GopMyiry IS XMMHYECKOTO 3JIEMEHTA IO

HOMepoMm 13.

KonTpoubnas pabora Ne2
Pa3znean 3. CTpoeHue U CBOIiCTBA HEOPraHM4YeCKHX BemecTB. «CBOWCTBA HEOPTraHUYECKUX
BelleCTB)»
Bapuantl

1. Bemmwucarpb U3 CHCKa BEIIECTB OKCHJIBI, OCHOBAHWSI, KUCIIOTHI , COJM U Ha3BaTh ux: HySOy
, Cu(OH),,K3P0,4, Ca0,

2. CocraButh GopMynbl coeanHeHwmii: a) okcuna yriepona( II) ,0) rumpokcuma menu, B)
XJIOPOBOAOPOTHON KHUCIIOTHI, T') Cylib(aTa HATpUs

3. Hanmucatp ypaBHeHust xumudeckux peakuuii: a) HoSO4 + Mg; 6) Na,O + HBr; B) SO, +
CaO; r)CaCOs3 + HCIL; nm) AlICI; + AgNOs .Yka3ath Ha3BaHUs POJAYKTOB PEaKIIUU.

4. 3anauya. Kakas macca HaTpusi moTpedyercs Il peaklud B3auMOJICHCTBUA ¢ 16 T cepwl,
€CJIU B pe3ylibTaTe peakuuu oOpa3oBaiics cynbhua HaTpus?

5. OcyIIecTBUTh MEPEXObl: KATUH— OKCHJI KaTus— TUIPOKCH]] KTl — CyJIb(}aTr Kaaus
Bapuanr 2

1.Bemmcarh U3 CIMCKA BEIISCTB OKCHBI, OCHOBAHHUS, KUCIIOTHI , COJIM U Ha3BaTh ux: NaOH
, H3PO4, SO, , C&COg

2. CocraButh (hopmyIbl coenuHeHUi: a) okcuaa azora ( IV) ,0) ruapokcuna Kaius, B)
XJIOpUJa HaTpus, T) cynbduaa dapus

3. Hanmcatp ypaBHenus xummdecknx peakmuid: a) HCl + K; 6) KoO + HBr; B) CaCOg3 +
H,SO4; 1) CO; + CaO; n) Ba(OH), + SiO; .Yka3aTh Ha3BaHUs MPOAYKTOB PEAKIIHH.

4. Berauciaute 00beM ra3000pa3HOTo XJI0pa, KOTOPBIA BCTYITUT B PEAKIIUIO C HATPHEM, JIJIS
nosyuenus 11,7 r xnopuna HaTpus.

5. OCcymecTBUTEL HEpEexXOonbl: cepa— oxcup cepwl (IV) —cepHucras
KHCJO0Ta —~CYJIbdUT HATPUSA

KonTpoubnas padora Ne3
Pasnen 4. Crpoenme u cBolicTBa opranuveckux BemiecTB. «CTpoeHMe H CBoiicTBa
OPraHNU4YeCKHX BelecTB»
1. Tun XuMHYECKON CBSI3U MEXKIYy aToMaMH yriepoia B MOJEKYJe BElecTB, (GOopMysbl KOTOPHIX
C3H4 )51 CH4
A) OnuHapHas U JBOMHAs;
b) JIBoiiHas u oguHapHas;
B) Tpoiinas u nBoiiHas;
I') Tpoiinas u oguHapHas.
2. O6mas ¢popmyna CnH2n cooTBeTCTBYET:
A) AnkaHawm;
b) Ankenawm;
B) Ankwuna;
I') Apenawm;
J) LuknoankaHnam.
3. MonekymnsipHas popmMysia yrieBoIopo/ia ¢ OTHOCHTEIBHOH IIIOTHOCTHIO 110 BOJOPOY paBHa 28:
A) C4Hyo;
b) C4Hg;
B) C4Hs;
F) CsHg;
J1) C3He.



4. BemectBa, popmynst kotopeix CHy; = CH, u CH; = CH — CH;, — CHjs, siBasttoTCS:
A) BemecTBamu pa3HbIX KJIACCOB;
b) l'omonoramu;
B) Uzomepamu;
I') OnHuM U TeM e BelIeCTBOM.
5. YeraHoBuTe COOTBETCTBHE.

DopmyJia COeTMHEHHS Kiacc coenunenns
A. C7H3sCOOH 1. Ankausl
Bb. CgHs 2. AnKeHsl
B. HCHO 3. AJIKMHBI
I'. C,HsOH 4. Apennl
. CsHyg 5. Anpaeruasl
E.CH, 6. Kap6oHOBBIE KHCTTOTHI
K.C3Hy 7. CuupThI

6. lonoaHuTthb. Peakuus neruapupoBanus — 3T0. ...

7. MaccoBas nons yriepona B nponwiene C3H6 pasHa: A. 18,8%. b. 40%. B. 60%. I'. 85,71%.

8. KomnyecTBo BemecTBa 3tana maccoit 1,6 T paBHo: A. 1,5 monb. b. 1 moinb. B. 0,05 mons. I'. 0,1
MOJTb.

9. MaccoBas no:st Bogopoaa B yriepoze 14,3%, oTHocuTeNnbHas IIOTHOCTH 0 BOJIOPOTY paBHa 21.
Omnpenenure hopmyiy.

10. BeiBemuTe uCTHHHYIO (pOpMYITy OpraHndeckoro coeaunenus, conepxamero 40,03% C, 6,67%
H, u 53,30% O. MonspHas Mmacca g1aHHoro coequHenus paBHa 180 r/moib. HazoBuTe BemiecTBo.

11. K kakoMy THITYy OTHOCST peakiuio, ypaBHeHue kortopoit npuseaeno? CH; —CH3—CH,=CH; +
Ha

12. CocraBbTe cTpyKTypHBIE (hopMyIbl n3oMepoB coctaBa CsHio. HazoBure Bemectna.

O1neHOYHBIE Cpe/ICTBAa MPOMEKYTOYHON aTTeCTAllUU MO AUCHUIUIMHE «XuMmus» [IpomexyTouHas
aTTeCTaIys M0 AUCIHUIUIMHE « XUMUS» TPOBOIUTCS B (popme auddepeHInpoBaHHOTO 3a4€Ta.

6.2 TecTnl Mo pazaesam
Pa3nesa 1 OcHOBBI CTPOCHHS BelleCTBA
Tema 1.1 Tect Nel «CTpoeHne aTOMOB XUMHYECKHMX 3JIEMEHTOB U MPUPOIA XUMUYECKOH
Bbi0epuTe o1MH NpaBUIbHBIN OTBET:
1. Atombl C 1 Si UMEIOT OAMHAKOBOE YHCIIO:
A) HEUTPOHOB B AIPE;
b) sHepreTnueckux ypoBHEH;
B) 21ekTpoHOB Ha BHEIIHEM 3HEPreTUYECKOM YPOBHE;
I') anekTpoHOB.
2. B pany xumnyeckux snemenToB Li-Be-B—C merannuueckue cBoiicTBa:
A) ycunuBaroTcs;
b) ocnabesarot;
B) e mensitoTcs;
I') n3MeHAI0TCS IEPUOJUYECKH.
3. K s-ay1eMeHTaM OTHOCHUTCS:
A) K;
b) S;
B) Fe;
') Br.
4. ITyrem coennHeHHs aTOMOB 1101 HoMepoM 11 u 17 oOpazyercst BEIECTBO C XUMHUUECKOM CBA3BIO:
A) MoHHOI
b) xoBaneHTHOI MmonsipHOIA
B) xoBaneHTHOI HEeMOISIpHOH
I') Metamnunueckoit



5. {komuuecTBO 3JIEKTPOHOB B aroMe; KOJMYECTBO JHEPreTUUECKHX YPOBHEH; KommdecTBO 11
9JIEKTPOHOB Ha TOCJICAHEM SHEPreTHYECKOM YPOBHE;, KOJMYECTBO IPOTOHOB B sape aroma}
COOTBETCTBYET

A) HOMEDY TIepHoia

b) Homepy rpynisl

B) nopsiaxoBomy HOMEpY
6.{xstopuay Oapus, aimMa3y, aMMHaKy, CEPHON KHCIIOTE }COOTBETCTBYET:

A) MOHHas XMMHYECKas CBA3b

b) xoBaneHTHas NOJISpHAS XUMHUYECKAs CBSI3b

B) xoBaneHTHas HenoJsipHasi XUMUYECKasi CBSI3b
7. {cBs13b, 0Opa3oBaHHas 3a cueT 00pa3oBaHUsI OOLIMX AJIEKTPOHHBIX IAp; CBSA3b, 00pa30BaHHAs 32
cdeT 0000I1IeCTBICHHS BaJCHTHBIX 3JIEKTPOHOB; CBA3b, 00Pa30BaHHAS 3a CUET JJIEKTPOCTATHUECKUX
CHJI IPUTSDKCHUS } Ha3bIBACTCS

A) nonHnoi

b) merannnueckoit

B) xoBasieHTHOM
8. {B mopsyke BO3pacTaHHs METAIMYSCKUX CBOWCTB; B TOpPSIKE YObIBaHHS pajlyca aTOMOB; B
HOPSIIKE BO3pPACTaHUS KHUCIOTHBIX CBOWCTB JIETyYMX BOJOPOIHBIX COCIMHEHHM }3JIEMEHTHI
PacCIIOIOKEHBI B Py

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

9. Kakoe u3 cyxnenuit BepHo [uis dnemMeHToB {VA rpymmsl , [VA rpymnsl, [A rpymmsi}

A) obmast popmyia JieTydero BogopoaHoro coeaquHenus RH4

b) He 00pa3yroT 1eTyunx BOJAOPOAHBIX COEAUHEHUN

B) 110 3aBepiiieHus1 3HEPreTHYECKOTO YPOBHS HE XBATaeT TPEX AIICKTPOHOB
10. Cpenu BeriecTB, ykazanusix B psaay {NHs, O, HCI, SO,; CaO, HNOg3, Cl;, COy; H,SOy4, HI,
CuCly, CHy4, NH3} komuuecTBO coeiMHEHHH ¢ KOBAJICHTHOM MOJIAPHON CBSI3bIO PABHO

A) TpeM

b) nBym

B) uersipem
11. Xumuyeckasi CBsI3b B MOJICKYJ1ax {030Ha M XJOpUAA KaJbIMsA; CEPHOM KHUCIOTHI U XJIOPHIA
AMMOHHUSI; CEPHOM KUCIIOTHI M 030HA COOTBETCTBEHHO }

A) KOBaJICHTHas MOJIIPHAs U HOHHAsI

b) xoBasieHTHAs TIOJIIpHAs ¥ KOBAJICHTHAS HETIOJISIPHAs

B) koBaJsieHTHas1 HETIOJIIPHASI U HOHHAS

Tema 1.2. Tect Ne2 «Ilepnoanyeckuii 3aK0OH U NEPHOIHYECKA CHCTEMa XMMHYECKHX
ayeMenToB JI.1. MeHaeneeBay
Bapuant Ne 1
12. YV aToma cepbl UHCIIO 3JIEKTPOHOB HA BHEIIHEM YPOBHE U 3apsJl IApa paBHBI COOTBETCTBEHHO

1)4u+16 2)6m+32 3)6u+16 4)4n+32
13. CxoHO€ CTPOEHHE BHEUIHETO AJIEKTPOHHOIO CJIOS UMEIOT aTOMbI MBIIIBSIKA U
1) dpocdopa 2) cenena 3) repmaHus 4) Bananus

14. B psny XUMHUYECKHX JIEMEHTOB:
AMIOMUHUH—KpeMHH— pochop—cepa
BBICILIAsl CTENIEHb OKUCIICHUS

1) yBenmuunBaeTcs 3) He u3MeHseTcs
2) yMeHbIlIaeTCst 4) cHayana yBeIUYMBAETCs, a TOTOM
YMEHBILIAETCS

15. ITpuTskeHue JIEKTPOHOB BHEITHETO CIIOS K SIAPY YBEIUYUBAETCS B PALY
1) Si-P-N 2) S-P-As 3) Na-K-Rb 4) Si-Ca-K



16. B pany Be-B-C-N npoucxoaur
1) yBenuueHue paanyca aToMOB
2) yBEJIMYEHHUE CUJIbI IPUTSKEHUS BaJICHTHBIX AJIEKTPOHOB K SIIpY
3) yMEHbIIIEHUE IEKTPOOTPULIATEIILHOCTH
4) yMeHbILIEHUE YnCia BAJIEHTHBIX 3JIEKTPOHOB
17. B nopsiike yCuaeHUsI HEMETAINIMYECKUX CBOMCTB PACHOJIOAKEHbI

1) S-Se 2) Se-Br 3) Br-1 4) I-Te
18. Hanbonpmuii paanyc y aToma

1) 6poma 2) uMHKa 3) KaybLus 4) repmanus
19. HauOoJp1iel BOCCTAaHOBUTEIBHON aKTUBHOCTBHIO 001a1aer

1) Si 2)P 3)S 4)Cl1

20. Beicmmit okcup coctaBa 90 00pasyroT Bce 3J1€MEHThI
1) IV A rpynmnst 2) IIA rpynmnst 3) IV nepuona 4) 11 nepuona
21. Ilo HOMepy TIeproia MOKHO ONPEICIIUTh
1) KOTMYECTBO JIEKTPOHOB HA BHEIITHEM ypOBHE aToMa  3) 3apsia sjpa aToMa
2) KOJIMYECTBO BCEX DJIEKTPOHOB B aTOME 4) 9nCIIO SHEPTeTUYECKUX
YPOBHEU B aTOME
22. CKOJIBKO 3HEpreTUYEeCKUX YPOBHEN B aTOME CKaHusA?
11 2) 2 3)3 4) 4
23. OueHuTe NpaBUIBLHOCTb CYXKICHUN
A. MeTaminueckie ¥ BOCCTAHOBHUTEIIbHBIE CBOMCTBA AJIEMEHTOB B TJIABHBIX MOJTPYIIIAX C
pPOCTOM 3apsjia sSApa yBeITUIHBAIOTCS.
b. B nepuoje ¢ pocTtom 3apsiaa siapa OCHOBHBIE CBOMCTBA OKCUAOB M TMIPOKCUIOB
YBEJIMYUBAIOTCS.
1) BepHO TONIBKO A 2) BepHO TOJIBKO b 3) BepHbI 00a cyxnaenust  4) oba
CYXKICHHSI HEBEPHBI
24. Haunbosiee CHIIBHBIMU OCHOBHBIMU CBOMCTBaMH 00JIa1acT THAPOKCHUT

1) KOH 2) NaOH 3) RbOH 4) CsOH
25. KucnotHsle cBoiicTBa HanboJsiee BIPaXKEHbI Y
1) Br207 2) Se03 3) As205 4) GeO2

26. B psiny xummuueckux snemenToB Na — Mg— Al:
1) yMeHbIIAOTCs 3apsAabl siiep aTOMOB
2) YBEITMYUBACTCSI YHCIIO JIEKTPOHOB BO BHEIITHEM JJIEKTPOHHOM CJIOC
3) yMeHbIIaeTcs 3IEKTPOOTPHUIIATEIbHOCTh
4) yMeHbIlIaeTCs paguyc aTOMOB
5) ycunuBaroTcsl METAIIMUECKUE CBOMCTBA
27. B psiny xummueckux snemenToB F— Br — I:
1) Bce a11eMeHThI UMEIOT BBICUIYIO CTETIEHb OKHCIICHHUS, PAaBHYIO HOMEPY TPYIIIIbI
2) ocmabeBaroT HEMETAUTMYECKUE CBOMCTRA
3) yBenuuMBaeTCs BBICIIAS CTETIEHb OKUCICHUS
4) yBenMuuBaeTCs paguyc aTOMOB
5) 00pa3yroT neTy4yre BOJOPOIHbBIE COeNUHEHUs ¢ o0men hopmynoit HO

IIpumeuanue: 3aganus Al-Al14 ouenuBarotcs 1 6amnom. 3aganus Bl u B2 onenuBatores 2
6aymamu. CraButcs 1 Gayut, ecau B OTBETeE JomyiieHa ogHa omuroka. Ctasutcs () 6amios, ecinu: a) B
OTBETE JOMYIIeHO OoJiee 0/IHOM OImHOKH; 0) OTBET OTCYTCTBYET.

MaxcuManbsHBIH 02T 3a BRIIOJHEHNE BCEX 3aJaHni cocTaBiseT 18 0aios.

Paspnen 2. XumMuyeckue peakuuu
Tema 2.1.
28. UTO OTHOCHUTCS K XUMHUYECKHAM SIBIIEHUSIM?
1) ucnapenue BobI



2) ropeHue IpoB
3) nmeperonka HedTH
4) nnaBieHue 0J10Ba
29. UeM xapakTepu3yeTcs SK30TepMHUYCCKAs pEAKIIHs?
1) oHa conpoBoKIaeTCs MOIJIOIEHUEM TeILIa
2) teroBoro 3¢ dexTa He HabIoaeTCs
3) oHa CONMPOBOXKIAETCA BBIJICJICHUEM TEIUIa
4) TakuX peaKIrii HeT
30. Kak Ha3bIBaeTCs peakius, B pe3yIbTaTe KOTOPOU U3 OJHOTO CIOXKHOTO BEUIECTBA 00pa3yeTcs
HECKOJIbKO HOBBIX BEIIECTB?
1) peakuus coeAMHEHUS 3) peakius oomMeHa
2) peakius 3aMeIIeHUs 4) peakuus pa3ioKeHUs
31. Yemy paBHa cymma kod¢pdunuentoB B ypaBaenuu peakuuu Ca(OH)2 + HNO3 — Ca(NO3)2 +
H20?
14
2)6
3)5
4) 12
32. Kaxkas macca BojeI 0Opazyercs rnpu B3aumoerictsuu 0,5 MoJIb BOJOPOAA ¢ KHCIOPOIOM?
)45
2)9r
3)18r
4)1,8T
33. Kakoe BemeCcTBO 0603HAUEHO CUMBOJIOM X B CXeMe IIpeBpameHui Li —
x —»LiOH?
1) Li20
2) LiO
3) LiNO3
4) LiCl
34. YcTaHOBUTE COOTBETCTBHE.
Tun xumudeckoit peakiun  CxeMa XUMHUYECKOM peakiuu
1) MgCO3 — CO21 + MgO
A. Peakums pasnoxenns &) CuO + A1 — Cu + A1203
b. Peaknus oomeHa 3) NO + 02 — NO2
B. Peakius 3amenieHust 4) ZnO + H2 — Zn + H20
I'. Peakuus coequHeHUS 5) HC1 + NaOH — NaCl + H20
6) BaCl2 + Na2S04 — BaS04| + NaCl
35. BoccTaHoBUTE TIPaByIO YacTh YPaBHEHUS PEAKIIMH 110 €ro JIEBON YaCcTH.
Jleas gacth ypaBHeHUs [IpaBas 4acTh ypaBHEHUS

1) Cu+H20
A. Cu(OH)2 = 2) CuCl + H20
B. CuO + 2HCI = 3) CuS
B.CuO+H2= 4) CuCl2 + H20
ICu+S= 5) CuO + H20

6) Cu20 + H20
36. CocTaBbTe€ ypaBHEHHE PEAKIMM 110 ONHCAHUIO, JAWTE XApaKTEPUCTUKY YPAaBHEHUS PEAKIIMM:
cynbdar xxenesa(lll) + ruapokcny kanusa = ruapokcun xeneza(lll) + cynabdar xanus.

C2. CocraBpTe ypaBHEHHUS peaklMi o cxeme npespameHuii: S — SO2 — SO3 — H2S0O4 —
Na2S04.

Tema 2.2.
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B kaxom Bonpoce BbIOepUTE OJMH MPABUIIBHBIN BAPHAHT OTBETA.
37. VI3 nepedynCIeHHBIX JICKTPOIUTOB YKAKHUTE CIAOBIA SJICKTPOJIUT:

a) TUJIPOKCHUJ] KaJIbIUs B) CEpHas KUCIOTa
0) IIaBHKOBAsi KMUCJIOTA I') TUAPOKCHI HATPHUS
38. U3 mpencraBneHHbIX 4acTHII BEIOEpUTE CYIIb()UT-HOH:
a) S% 6) SO5*
B) SO5” r) SO~
39. Kakoe coeiHeHre€ B MOHHOM ypaBHEHUH 3aITUCHIBAETCS B BUJIE MOJIEKYJIbI?
a) a30THAsA KUCJIOTa 0) optodochopHas kuciora
B) TUJIPOKCU/I 11€3Us 1) CUJTUKAT HaTpuUs
40. ITpu quccounanuu 3 MOJIb KaKoro coeluHeHus: oopasyercs 9 Mosib aHHOHOB?
a) HUTpaTa aJIOMHHUS 0) xnopuna xxenesa (II)
B) cyibdaTa HaTpus r) cynbduua Kamus
41. ITpu B3auMOJEHCTBUU KaKOW Mapbl BEIIECTB BBIACIUTCS ras?
a) TUAPOKCHUJ MarHUs ¥ a30THasl KUCIIOTa 0) cynb(UT Kanus U CONSTHAsE KUCIIOTA

B) HUTpAT HaTpus u oprodochopHas kucioTa  T) ruapokcun xkenes3a (I1) u cepHas kucnora
42. C pacTBOPOM KaKOTr'0 COSAMHEHUS TPOpearupyeT TUAPOKCU/T ITUHKA?

a) TUJIPOKCHUIA KaIus 0) cyneara HaTpus
B) XJIOpUJa MarHus I') HUTpaTa Kajaus
43. Kakoli OKCHJ U3 MEePEUNCIICHHBIX pearupyeT U ¢ THAPOKCUIOM HATpHs, U C A30THOU KUCTIOTOM:
a) OKCUJ] MarHus 0) oxcun kpemuus (IV)
B) OKCHJ OepUILTH T') OKCHJT KaJIbITus

44. CoxpatenHoe nonHoe ypasaenue 2H+ + CO3% = H,0 + CO, COOTBETCTBYET B3aUMOCHCTBHIO
a) kKapOoHaTa KaJIbIUs U a30THON KUCIIOTHI
0) kapOoHaTa Kanusi U YKCyCHOM KUCIIOTBI
B) okcuja yriuepona (IV) u rugpokcuaa HaTpust
') KapOOHaTa HaTPUsl U CEPHOU KU CIIOTbI
45. Ocanok oOpa3syeTcs B pe3yabTaTe B3auMOJIeHCcTBUS
a) arieTata HaTpus U COJISTHOM KUCTOTHI
0) cynbduna kanus 1 HuTparta ceunua (II)
B) opTo(ochOpHOIl KUCIIOTHI U THAPOKCUA HATPUS
r) okcuza cepsl (IV) u ruapokcnaa xanus
46. Kucnast comp MOXKeT 00pa30BaThCs IPH B3aMMOJICHCTBUH TUIPOKCUIA HATPUA U ...

a) XJIOPOBOAOPOTHOM KHCIOTHI 0) a30THOI KHCIOTHI

B) OPOMOBOOPOHON KHCIOTHI I') CEpPHOM KUCIIOTBI
47. Ilpn no0aBiIeHUH K pacTBOPY XJIOPHJIA ATIFOMUHMS N30BITKA pacTBOpA I'MIPOKCUIA HATPUS
oOpa3yercs

a) AI(OH)3 6) NaAlO,

B) Na[Al(OH)4] r) Al,O3

Paspnen 3. CtpoeHne U CBOMCTBA HEOPIAaHMYECKUX BeELECTB
Tema 3.1 Knaccupukanus, HOMEHKJIaTypa U CTPOEHHE HEOPraHNYeCKNX BellecTB

Tect ¢ BBIOOPOM NPaBHILHOIO OTBETA.
48. KHCIOTHBIMM OKCHJaMHU SIBJISIFOTCSI BCE BELLIECTBA B rpymie: 12

a) Zn0, SO, , H,SO4 6) SiOz, C|207, P, Og B) CO,, A|203, Fe,O4 F) Lizo, NO, FeO
49. BemiecTBo, Ha3BaHUE KOTOporo HUTpar xenesa (II), umeer popmyamy:

a) FeN 6) Fe(NO3)s B) Fe(NOy), ) Fe(NOs),
50. ConsiMu SABISIFOTCSL:

a) A|283, NH4C|, H28|O4 6) A|203, NH4NO3, K28|O4 B) Al(OH)g, NH4C|, Nazsi04 F) Aleg,

NH.CI, K;SiO4

51. K 0CHOBHBIM OKCHAaM OTHOCUTCS I'PyIIa BEIIECTB:

a) SO3,HCI, CuO 6) CuO, Na,0O, CaO B) Ca0, BaO, SiO, r) SiO,, OF;,Al,03



52. K KucinoTraM OTHOCUTCS TPYIIa BEIIECTB:
a) H,S, HNO,HBr 6) KCI, HCI, H,SO4 B) NH3, HNO3 , HJ r) NaOH, H,SO, , H,S
53. BemecTBo, Ha3BaHUE KOTOPOTO CYIL(GUT HATPUS, UMEET (OPMYITY:
a) Na,SO3 6) Na, SO, B) Na, S F) NaHSO,
54. OCHOBHBIM OKCHJOM U OCHOBHOM COJIBIO SIBJISIFOTCS:
a) FeO u FeSO4 6) CaO u CaCl; B) BaO u Ba(NO3), r) CaO u (CuOH), CO;
55. OcHOBaHUEM U KHCIIOTOM COOTBETCTBEHHO SIBJISIFOTCSI:
a) HNO3 n (NH4)A|(SO4)2 6) HzS n NaN03 B) KzSO3 u Ca(OH)z l") KOH u H4P207
56. OCHOBHBIM NPHU3HAKOM, MO KOTOPOMY CIOKHOE BEIIECTBO OTHOCAT K KHUCIOTaMm, SBISETCS
HaJIMYUE B €r0 COCTaBe:
a) KUCJOTHOTO OCTaTka 0) aTOMOB KHCJIOpOJa B) aTOMOB BOJOpOJAa T') THAPOKCUIIBHOMN

IpYIIIBI
57. K amdpoTepHbIM COETUHEHUSM OTHOCUTCS TPYIIINa BEIIECTB:

a) Al,O3, SiO, , Ba(OH), 6) Zn(OH), ,CaO, P,0s B) ZnO, Zn(OH), , Ca(OH), r) Al(OH)3 ,
Zn0O, Zn(OH),
58. Okcua Merasia, KOTOPbId B3aUMOJAECHCTBYET U C OCHOBAHUEM, U C KUCIIOTOMU, SIBJIIETCS:

a) aM(oTepHBIM 0) HECOIe0OPa3yIONTUM B) OCHOBHBIM T') KHCIOTHBIM
59. BeniecTBO, B KOTOPOM BaJIGHTHOCTH cephl 11, 3To:

a) CePHHCTEHIN ra3 0) cepoBOAOPOI B) cynbdar kanus 1) okcua cepsl (IV)

60. IIpupogHOMY COEAMHEHUIO KANIbLIKs, HA3bIBAEMOMY MPaMOp, COOTBETCTBYET (popMmyIa:

a) Caz (PO, )2 6) CaCO3 B) Ca(OH), r) CaSO4
61. YrapHbIM razoM Ha3bIBaIOT:

a) okcua yriepoaa (IV) 6) oxcun cepol (IV) B) okeun yraepona (I1) r) oxcun azora (I1)
62.0cHOBaHHSA COOTBETCTBYIOT XMMHMYECKHM OJJIEMEHTaM, HMMEIOIIUM CJEIYIOIIHE IOPSIKOBHIE
HOMEpA B MEPUOAUIECKON CHCTEME:

a) 20,16,12 6) 12,20,19 8) 13,14,151) 6,11,12

Tema 3.2 @Pu3uKO-XUMHYECKHE CBOMCTBA HEOPTAHMYECKHUX BEIECTB
Pesynprar 00yuenust KiaccuuuupoBaTh HeOpraHMYeCKHE BEIIECTBA B COOTBETCTBMM C UX
CTPOEHUEM

63. buHapHOe COeTUHEHHE XUMHUYECKOTO 3JIEMEHTa C KHCIOPOJOM B CTENEHU OKHCIEHHUS —2, B
KOTOPOM caM KHCJIOPO/T CBSA3aH TOJIEKO C MEHEE AJICKTPOOTPHUIIATSIILHBIM JIEMEHTOM:
a) okcup + 0) conib B) kucnota 2. OcHoBHBIE OKCUABL: a) okcu cepbi(VI) SO
0) okcun Hatpusi NayO + B) okeun azota(IV) NO,
64. OCHOBHBIE OKCHUJIBI:
a) okcua azora(IV) NO;
0) oxcup cepri(VI) SO3
B) okcua meau(Il) CuO) +
65. KucinoTHble OKCHUIBIL:
a) okcup cepoi(VI) +
6) oxcua meau(1l) CuO)
B) okcu uHKa ZnO
66. KucnoTHble OKCHIbI
a) okcu amomuHuS A1203
0) okcu 1uHKa ZnO
B) okcun azota(IV) NO, +
67. AMQoTepHbIE OKCHJIBI:
a) okcua azora(IV) NO;
0) okcu nuaKa ZnO +
B) okcut HaTpus Na,O
68. AMQoTepHbIE OKCHJIBI:



69.

70.

71.

72.

73.

74.

75.

76.

71.

78.

79.

80.

81.

a) okcua meau(Il) CuO)
0) oxcun azora(IV) NO2
B) okcuJ anmroMuuus Al,O3 +
['ne HaxosTCS HYKJICMHOBBIC KUCIIOTHI B 3YKapuOTaXx:
a) B MUTOXOHPUSIX
0) B MeMOpaHe
B) B sazipe + 9.
Yro Takoe HyKJIIEHHOBasI KUCJIOTA:
a) Ouomonumep +
0) pacTBOp
B) HEOPraHUYECKOE COEINHEHUE
Bce KUCITOTHI B CBOEM COCTaBE MMEIOT KUCIIOPO/I, TaK JIH ITO:
a) na
0) Het +
B) HE U3y4YEHO
Kucinoram cOOTBETCTBYIOT CIICAYIOIICE COCAMHCHUE:
a) HBr +
6) HOH
B) NaOH
Kucnoram COOTBETCTBYIOT CIICAYIOIICE COCAMHCHUE:
a) Na2804
6) H3AlIO; +
B) NaOH
Kucnoram cOOTBETCTBYIOT CIICAYIOIICE COCAMHCHUE:
a) CH3COOH +
0) K5PO,
B) HOH
Kucnotsr 06pa3yrorcs mpu B3auMOJICHCTBUH:
a) KHCIIOTHOT'O U OCHOBHOT'O OKCH/JIa
0) OCHOBHOTO OKCH/Ia ¥ BOJIBI
B) KUCJIOTHOTO OKCH/IA M BOJBI +
BzanmopeiicTBie OCHOBaHHUS C COJIBIO:
a) NaOH + MgCl, = NaCl + Mg(OH), +
6) NaOH + HNO3;= HOH + NaNO;
B) NaOH + CO, = NaHCO;
®dopmyna, COOTBETCTBYIOIIAS COJH:
a) CH;COOH
6) NaHCO3 +
B) H3A|O3
®dopmyna, COOTBETCTBYIOIIAS COJH:
a) HBr
6) CH;COOH
B) Mg(OH)Cl; +
®dopmyna, COOTBETCTBYIOIIAS COJH:
a) HBr;
0) KoS +
B) K20
OcHOBaHHSI MOTYT BCTYIATh B PEAKIIHIO C:
a) OCHOBHBIMHU OKCHJaMU
0) co BceMU HEOPTaHMYECKUMHU BEUIECTBAMH
B) KUCJIOTHBIMH OKCHJIaMH +
KucnoTHbIe OKCHIBI MOTYT B3aUMOJICHCTBOBATH C:



a) OCHOBaHHUEM
0) conpio +
B) KHCJIOTOM
82. KuCOTHBIE OKCHJIBI MOTYT B3aUMO/JICCTBOBATH:
a) C OCHOBHBIM OKCHIOM +
0) ¢ KHCJIOTOM
B)C OCHOBaHHUEM.
83. OKCHUIbI COCTOST U3 KUCIOPOJIA U:
a) IByX 3JIEMEHTOB
0) ogHOTO 3JIeMeHTa +
B) TPEX 2JIEMEHTOB
84. Bribepute rekcaruapokcodeppaTt HaTpHs:
a) Nay[Fe(OH)4]
0) Na[Fe(OH)6]
B) Nag[Fe(OH)g] +
85. Hutpar anoMuHMs B pacTBOpPE B3aUMOJICHCTBYET C:
a) Ca(OH), +
6) Fe(NOs),
B) KCl
86. ['mppokapOoOHAT HATPUS pearupyeT ¢ KKIbIM U3 3TUX BEIIECTB:
a) 02 n COZ
6) NaOH u HCI1 +
B) CaCl, u NaOH
87. Mexny coboii pearupyror:
a) rugpokcua meau (II) u constnas kucnora +
0) kapOonat 6apus u ruapokcus meau (1I)
B) TUIPOKCU]I Maruus U HUTpat ceunna (1)
88. OcHOBaHuUsA — 3TO:
a) CIIO’KHBIE BEIIIECTBA COCTOSIIINE U3 METaJlIa U KHUCIIOTHOTO OCTAaTKa
0) CIOXKHBIE BEIIECTBA COCTOSAIINE U3 BOJIOPOIA U KUCIOTHOTO OCTaTKa
B) CJIOKHBIE BEIIECTBA, COCTOSAIIME U3 aTOMOB METajlJIa ¥ THAPOKCOTPYIIIBI +
89. Kakoe 13 npuBeIeHHBIX HU)KE BEIIECTB SIBISETCSI OCHOBAHUEM:
a) Fe(OH) +
0) CaO
B) NaZSO4
90.Yto obpa3zyercs npu Bzaumozerictsun NaOH ¢ CO:
a) cCoJib M Boja +
0) cob M KUCTIOTA
B) OCHOBaHHUE U OKCHUJ]
91. OcHOBaHuE TUCCOLMMPYET Ha:
a) KaTHOHBI BOJIOPOIa M aHMOHBI KUCIIOTHOTO OCTaTKa
0) KaTHOHBI METAIIJIa U TUAPOKCHU/ aHUOHBI +
B) KATHOHBI METAJJIa U aHUOHBI KMCJIIOTHOTO OCTATKa.

Pasnen 4. CtpoeHne M CBOHCTBA OPraHUYeCKHMX BelIECTB
Temad.1. Knaccugukamus, cTpoeHre 1 HOMEHKJIATypa OPraHU4eCKUX BEIIECTB



Bomnpoc 102

YkaxuTe cripaBeJIuBbIe YTBEPKAeHU. B yriieBomopose co cTpykTypHoOi hopmysoit

CH,
|
H,C - CH-CH-C —CH;

| | | |
H,C — CH,CH; CH;

BapuanTbl oTBeTOB

A. 4YHCII0 EepBUYHBIX aTOMOB C paBHO CyMM€E BTOPHUYHBIX U YETBEPTHUUHBIX
B. u4mCII0 BTOpUYHBIX aTOMOB C paBHO YHMCIly TPETUYHBIX

C. umcio TpeTU4HbIX aToMOB C B 2 pa3a 6osble YUCia YeTBEPTHUHBIX

D. uwucio nepBUYHbIX atoMoB C B 2 pa3a 6osblie yucia TPETUYHBIX

Bonpoc 103

B OpraHNYCCKUX BCHICCTBAX BAJICHTHOCTD aTOMaA YIJjiepoJa, KaK IIpaBHuJIO, paBHaA:

BapuaHThI 0TBETOB;
a)l;
0)11;
B)III;
HIV
Bonpoc 104

YKaxuTe 4nuciio aTOMOB BOJIOPO/Ia, KOTOPOE BXOJUT B COCTAB MOJICKYJIBI, CKEJIET KOTOPOW UMEET
CTpOCHHE

Bonpoc 105

3anuiuTe, CKOJIBKO YTIEBOAOPOI0B H300PaKEHO C MOMOIIBIO CIEIYIOMIUX CTPYKTYP YIIIEPOTHOTO
ckenera?

C—_C . . C C

C C | c-Cc-C I
c—cC c—c—cC . ' Cc—cC

c - C | c c cC |
C c—-cC

Bonpoc 106

B uucno nonoxxeHuit TEOpUH XMMHUYECKOTO CTPOEHHSI OPraHUYECKUX COETMHEHUI HE BXOIUT
YTBEpXKACHUE:



BapuanTbl oTBeTOB

A. OpraHMYecKHe BEUIeCTBA HE MOTYT OBITh MOJyYSHBI U3 HEOPTraHUIECKUX

B. aTOMBI U IPYIIIBI aTOMOB B MOJIEKYJIaX B3aUMHO BJIMSIOT APYT Ha Ipyra

C. OJHOM U TOM ke MOJIEKYIIPHON (OPMYIIO MOKHO OMKCATh COCTAB PA3IMUHBIX BEIIECTB

D. aTOMbI B MOJIEKYJIaX CBSI3aHbl B OIIPEACIEHHON MTOCIIEI0BATEIBHOCTH COIVIACHO UX
BaJICHTHOCTH

Bonpoc 107
ITo cTpykTypaM yriepogHoro ckejaera yrieBoI0poJOB YKaXKUTE OJMHAKOBBIC BELIECTBA:

BapHaHTbI OTBETOB

C C c_C —

| | Y > c-c _Cc—-c< C C
c—cC < Tc-—c
Bomnpoc 108

N30Mepsl 0TIIMYAOTCS MEXTy cOO00M: a)pu3nuecKuMH cBOMCTBaMU; 0)XUMHUYECKUMHU CBONCTBAMU;
B)CTPOEHHEM MOJIEKYJI; T)MOJIIPHBIMU MaccaMu

Bonpoc 109. [/[is1 n30MepoB 0JIMHAKOBBI: a)MOJIsipHast Macca; 0)(u3ndecKkrue CBOMCTBA;
B)KOJIMYECTBEHHBIN U KaUECTBEHHBII COCTAB;T)CTPOECHUE MOJIEKYJIbI

Bonpoc 110. M30Mepamu 110 OTHOLIEHUIO APYT K APYTY SBISIOTCS YIIIEBOAOPOJIBI CO CTPOCHUEM
YIIIEPOIHON LEIU:

BapHaHTLI OTBETOB

C
- C
- C —CR L~
C C C/C—C—C
cC—C— C
| |
c-c-c-cC C C
_
[
cC— Cc— C
~Cc. _C |
C C C
C
|
? C—-—C—C
|
c-Cc-Cc-cC C
Bomnpoc 111

CKOJIbKO BEIIECTB N300paXeHO ¢ MOMOIIBIO POpMYIT



H-C_-F H-C—H F—C—Cl H-C_-F
H I H Cl
BapuaHTbl 0TBETOB:

a) J1Ba;
0) oaHO;
B)TpH;
T') 4YeThIpe
Tema 4.2. «CBoiicTBa OPraHUYeCKUX COeTUHEHUI»
112.ITpornecc pa3noxeHus yrieBoopoa0oB HeTH Ha OoJiee JIeTy4re BEelecTBa Ha3bIBACTCA:
a) KPEKUHTOM;
0) AeruIpupOBaHUEM;
B) TUJIPUPOBAHHEM;
T) JIeTuApaTanuen
113. I'openue sTUIaMHUHA COMIPOBOXKAAETCS 00pa30BaHUEM YIIIEKHUCIIOTO ra3a, BOJIbI U:
a) aMMUaKa;
0) a3ora,
B) okcupa azota; (1)
r) okcuaa azora (IV).
114.Peakuus, 1oKa3bpIBaIOIIAsl HETIPEACIbHBINA XapaKTep KayuyKa
a) peaxius raJoreHuPOBaHUs;
0) peakius TUIPOTaJIOreHUPOBAHUS;
B) peakiusl MOJTMMEPHU3aIUY;
r) okucienue pacteopoM KMnOy
115.Peaxius "cepeOpsiHHOTO 3epKaja' XapakTepHa:
a) JUIsl IpOTIaHals;
0) OyraHona-2,
B) OyTeHa-2;
r) OyTHHa-2.
116.ITpu B3aumoieiicTBUN KapOOHOBBIX KMCIIOT M CHUPTOB 00pa3yrtoTcs:
a) MpocThie 3(PUPHL;
0) croxHbIE YPUPHL;
B) aJIbJCTU/IbI;
') aMUHOKHUCIIOTHI.
117. IlpoxykToM peakiuu OyTeHa-1 ¢ XJIopoM SIBISIETCS:
a) 2-xyopOyTen-1;
0) 1,2-nuxnopOyran;
B) 1,2-muxnopOyteH-1;
r) 1,1-muxnopOyraH.
118.CnoxHbIi 3(hup MOKHO MOTYIUTh IPU B3aUMOJCHCTBUN KapOOHOBON KUCIIOTHI C:
a) alleTHJICHOM;
0) XJI0pOBOIOPOIOM
B) 3TUJICHOM,;
') METAHOJIOM.
119./1ns nmpeaenbHbIX OJTHOATOMHBIX CIIUPTOB XapaKTEPHO B3aMMOJICHCTBHE C:
a) NaOH (p-p);
0) Na;
B) Cu(OH);
r) Cu.
120. Koapdbunment nepen kucmopoaom B ypasueann C;HsOH+O,.— paBeH:



a) 3;

0) 4,

B) 1,

r) 2.
121.Cymma koaddurmenToB B ypaBHeHuu noiyuenust CoHy n3 kapOua KanbIys, paBHa:

a)2;

0) 3;

B) 4;

r)s.
122. I1pu morHOM OKHCIIEHUHU 1 MOJIb TIpOnaHa KUCIOPOJAOM BO3AyXa 00pa3yeTcs:

a) 1 Mosie CO2u 1 Mons H,O

0) 3 Moub CO; u 4 Mous H,O

B) 2 Moaws CO, u 3 Moas H,O

r) 4 Monbs CO2 u 6 Mosis HO
123.3anumure Ha3BaHue BemiecTBa X (10 CUCTEMaTHYeCKOH HOMEHKIIAType) B LIENH MpeBpalleHU:
KpaxMmai — TJII0K03a — X — 3TUJICH
124. Dranon maccoit 13,8 r oxucnunu 34 r okcuga meau (II). [Momyuunu anpaerun maccoii 9,24 r.
Uemy paBeH npakTudeckuil Boixoq ( B %) anpaeruna’?

Pasznens.Tema 5.1

125. W3 npemioKeHHOTO CIHCKAa XMUMHUYECKUX DPEaKIUil BBIOEpUTE BCE, CKOPOCTb KOTOPBIX
YBEIIMYMBACTCS MPH MOBbINIeHUU aaBiaenus: 1) N, + 3H, = 2NH3; 2) CO + 2H, = CH3;0H

3) Zn + 2HCI = ZnCl, + H, 4) 2Na+ S =Na,S 5) C + Si =SiC

126. W3 mpemioKeHHOro CIHCKa XMMHUYECKUX pPEaKIil BbIOEpUTE BCE, CKOPOCTh KOTOPBIX
YMEHBIIAETCS MpHU nonmwkennn Aasiaenus: 1) Ca + 2HCI — CaClI2 + H2 2) H20 + N205 —
2HNO3 3) C6H6 + CI2 — C6H5C1 + HCI 4) H2+S — H2S 5) C+2N20 — CO2 + 2N2

127. Y3 mipeI0sKEHHOTO TIEPEYHST BRIOEPUTE BCE PEAKIUH, ISl KOTOPBIX YBEJIMUYCHUE JIaBJICHUS He
NPHUBOAMT K yBeNUueHUI0 ckopoctH peakumu: 1) 2P + 5Clyq) = 2PCls  2) Zn + CuSO4 = ZnSO4 +
Cu 3) Ba + 2H20(>K) = Ba(OH)z + H, 4) Fe, O3 + H, = 2FeO + H,0 5) 2NaOH + H,S0O, =
Na,SO,4 + 2H,0.

128.113 mpeanokeHHOTO CHHCKa XHUMHUYECKUX peakluid BbIOEpUTE BCE, CKOPOCTh KOTOPBIX
YBEJIMUYMBACTCS MIPH TOBBIIIEHHH KOHIIeHTpaluu Bogopoaa: 1) N, + 3H, = 2NH;

2) CO +2H, = CHsOH 3) Zn + 2HCI = ZnCl, + H, 4) C + H,0 = CO + H,
5) C3Hg + Hy = C3Hs

129. W3 mnpennoKeHHOro CHHCKAa XUMHYECKHX peaklui BBIOEPUTE TE, CKOPOCTh KOTOPBIX
YMEHbIIIACTCS MPH MOHIKeHNU KoHIeHTparmu kuciaoTel: 1) Ca + 2HCI = CaCl, + H,

2) H,O + N,Os = 2HNO3 3) CeHg + HNOz; = CgHsNO, + H,O 4) NH4H>PO,4 = NH3 + H3PO,
5) SO3 + H,0 = H,S0,.



130. U3 mpemsioxKEHHOTO CIHCKAa XWMHUYECKHX PpEaKIUi BBIOEPUTE TE€, CKOPOCTh KOTOPBIX
yBeIU4MUBaeTCs pu nosbitieHnu nasienus: 1) 2NHz =N, + 3H, —Q 2) CO + 2H, = CH30H + Q

3)Zn+2HCI=ZnCl,+H, +Q 4)Ca+S=CaS 5)CaO + CO, = CaCOs

131. U3 mnpemyioKeHHOTO CIHCKAa XHMHUYECKHX pEaKIUi BBIOEPUTE TE€, CKOPOCTh KOTOPBIX
YBEJIUYHUBACTCS MPH MoBbIIeHnH nasienus: 1) No+ 3H, = 2NH3 2) CO + 2H, = CH30H

3) 2Mg + CO, =2MgO + C 4) 2Na + S = Na,S 5) CO + Cl, = COCl,

132. U3 mnpemyioKEHHOTO CIHCKAa XWMHYECKHX PEaKIUid BBIOGPUTE TE€, CKOPOCTh KOTOPBIX
yMeHbIaercs npu nmonmxkenuu nasienus: 1) Ca + 2HCI = CaCly+ H; 2) 2H,0 + 4NO, + O, =
4HNO; 3) CeHgs + HNO3; = CgHsNO, + H,0 4) H,+ S = H,S 5) C +2N,0 =CO, + 2N

133.113 mpeioKeHHOT0 CIUCKAa XHUMHYECKHX pPEaKIUid BBIOEPUTE TE, CKOPOCTh KOTOPBIX
yBEJIMYMBACTCS MIPU MCIOJIb30BaHuu Katanu3zaropa: 1) C + O, = CO, 2) CO + 2H; = CH3;0H

3) Zn + 2HCI = ZnCl, + H» 4) 2Na + S = Na,S 5) N, + 3H, = 2NHas.

134.113 npeyioKeHHOro ClHcKa BO3JAEHCTBUI BBIOEpPUTE TE€, KOTOPHIE MPUBOIAT K YBEIMUEHUIO
CKOPOCTM XHMMHYECKOM peakuud MarHusi C pacTBOPOM CEPHOM KHUCIOTHL: 1) NOBBILIEHHE
TEMIEPATypbl 2) HOHWKEHUE JIaBJICHUS B CUCTEME 3) YBEIMYEHUE JAABJICHUS B CUCTEME

4) nob6aBneHue Maruusi S) yBeJIUYEHUE KOHIEHTPALUN KUCIIOTHI.
Pa3nes 6.PacTBOpbI
Tema 6.2.

135.VkaxnuTte pacTBOPUMOE B BOJIE BEIIECTBO:

A)kapOoHaT KanbLus; B)cynbdar anromunus;
b)xnopun cepedpa; runpoxcun xenesa (I11).

136.13 psna popmyn H,S, NaBr, H,SO4, CuO, H,CO3, HyO BeiOepHTE TE, KOTOPHIE COOTBETCTBYIOT
CUJIBHBIM 2JIeKTponuTaM. Hanummre ypaBHEHUS TUCCOIUAIIMN ITUX COSAMHEHUH.

137.3akoHunTE ypaBHEHUS PEAKIIMN:

A)NaCl + AgNO3 —;

B)CaCO3 + HCI —;

B)HNO; + Cu(OH); —.

PaccraBbre K03 durments. Hamummre 115 KaX 10 peakiiii MOHHBIE YPaBHEHHUS.
138.PaccunTaiiTe MOJSIPHYIO KOHIEHTPALIMIO pacTBOpa, B 250 oM’ KOTOPOTO COAEPKUTCA 4 T
TUAPOKCHUIA HATPUSL.

139.PaccunTaiite 00beM comnsiHOM kucnoThl ¢ koHuenTpauued HCI 0,1 MoIB/IM>, KOTOPBIN
notpelyeTcst Ui OcaXKAeHus1 HOHOB cepedpa u3 20 T pacTBopa HUTpaTa cepedpa ¢ MacCOBOM J0en
AgNO;3 5%.

6.3 Bonpocs! 1J1s1 HOATOTOBKHU K IMPOMEKYTOYHOM aTTeCTAMHU

Pazgen Opranuyeckass XuMust



1. Ilpenmer opranuyeckoid xuMuu. OpraHM4ECKUE BEIIECTBA U UX OTJIMUME OT HEOPraHUYECKUX
BEIIECTB.
OcHOBHBIE TIOJIOKEHUSI TEOPUU XUMUYecKoTo cTpoenust A.M. bytieposa.
Ankansl: o6mas GopmMyIia, TOMOJIOTUYECKUH psil, GU3NYECKUE CBOMCTBA
N3omepust ankaHoB (Ha IpUMEpe NEHTaHa, FTeKCaHa, eNTaHa).
XHUMHYECKUE CBOMCTBA aJIKAHOB.
AJIKEHBI: onpeielieHne, N30MepHUs, XMMUUECKHE CBOMCTBA.
AJIKUHBI: OnpeieieHne, N30Mepus, XUMUYECKUE CBOWCTBA.
benson: nomyueHue U XuMHUYECKHE CBOMCTBA.
CnupTsl: onpeziesieHue, kiaccuukaius, IpuMepbl, XUMHUECKHUE CBOICTBA, TPUMEHEHHUE.
. @eHOoIBL: ONpeiesIeHue, XUMUYECKHE CBOMCTBA, I10JIy4EHHUE.
. AnbJieruibl: orpeieseHre, XMMHUUECKHUe CBOMCTBA, MOTyuyeHHE.
. KapOoHOBBIE KUCIIOTHI: OnpeAeeHne, KIacCu(pUKAIHs, TPUMEPbl, XUMUYECKHE CBOMCTBA.
. YrieBonpl: ompeaeneHue, Kiaccudukanus, MOpUMEpbl W UX OHONOrHYecKas poJlb.
Monocaxapunsl, Jucaxapuasl, [Tonucaxapuabl
14. AMuHsI: onpenenenue, knaccudukanus, npumepsl. Peakiusa H. H. 3unnna
15. AMHUHOKHUCIIOTHI: ONPEeIEHNEe, OCHOBHbIE XMMHUECKHE CBOMCTBA.
16. [TonsiTe 006 a30TCONEPKAIINX TE€TEPOLUKINYECKUX COSTUHEHUIX
17. benku.KauectBeHHbIE peakinu OEIKOB.
18. HykienHoBbIe KUCIIOTHI
19. [ToHsATHE O BBICOKOMOJIEKYJISIPHBIX COCHHEHUSIX

CoNoORWN

[ N
WN RO

Pa3nes O0masi 1 Heopranmyeckasi XMMHA
20.X¥MHUYECKUH IIEMEHT

21.3aKOH ITOCTOSIHCTBA COCTAB:

22.3aKOH COXPaHEHHs MacChl BEILIECTB
23.Ilepuoaunueckuii 3akon J[.M.Mennenesa
24.BajeHTHOCTh U BAJICHTHBIE BO3MO>KHOCTH B aTOMOB
25.0CHOBHBIE THUIIBI XUMUYECKOU CBSI3U
26.JlucriepcHbIE CUCTEMBI

27.Turbl XUMHUYECKUX PEaKIIHit

28.CkopocTh XMMHUECKUX peakuui. Karanus
29.00paTUMOCTh XUMHYECKUX PEAKIIHI.
30.Xumnueckoe paBHOBecue XMMHUECKOE PABHOBECUE
312neKTpoIuTHYECKas JUCCOIHAITUS

32.I'upponus

33. Knaccugukarys HEOpraHM4eCK1X BELIECTB
34.Knaccuduxanus opraHn4eckrux BeIeCTB
35.Merasibl

36.Koppo3ust meTanion

37.2nexTponus

38.Hemerasibl

39.0xcHuabl HEMETAIVIOB

40KuncnoTelOpraHnyeCcKue 1 HEOPraHNYECKHE

41AmboTepHble OpraHUYECKHE U HEOPTAaHUYECKUE COSTMHEHUS

42I'eHeTnueckas CBsI3b MEXKy KJIaCCaMU OPraHUYECKUX U HEOPraHUYECKUX COECTUHEHNN
43.XuMus u Ipou3BOACTBO

44 XuMus U CeIbCKOe X03IUCTBOXUMUS U IPOOIEMbI OXpaHbl OKPYXKAIOIIel cpeIbl
45.XuMus 1 IOBCETHEBHAS JKHU3Hb UEIOBEKA



6.4.Keiicbl

Keiicel ncnonp3yroTcsi B Ka4eCTBE OLIEHOYHOI'O CPENCTBA B pazfiene 7 MPUKIATHOTO MOIYJS, UX
CoJepKaHUE OIpenensiercss ¢ y4éToM NpoQecCHOHATBHON HAampaBIeHHOCTH 00pa3oBaTEIbHOM
nporpammel CIITO.

IIpuMepsI BO3MOKHBIX T€M KelCOB:

1.IToTennenue K1MMara U BEICBOOOKACHHUE Ira30BbIX THPATOB CO JHA OKEaHa.

2.bynymme marepuaisl 1S aBUa-, MalllMHO- U IPUOOPOCTPOEHHUS.

3.HoBble MaTepualibl A1 COTHEYHBIX OaTapei.

4.JIexapcTBa Ha OCHOBE PaCTUTEIbHBIX PENAPATOB.

5.X¥MHYECKHUE IIEMEHTHI B )KU3HU YEJIOBEKA.

6.BonopoHast sHepreTuka.

Keiic Nel. «<Bogopoaomo0uan — mar B Oyayiuee»

Aromobunmn Honda FCX Clarity Ha BOJZOPOAHBIX TOIUIMBHBIX JJIEMEHTaX €34T IO J0poram
EBponier ¢ 2009 roga. B 2011 romy Honda npucoeamnuiack K €BpOINEHCKOMY MHapTHEPCTBY
skosiornuHoii dHepruu (Clean Energy Partnership), mocie dero BbIBena Ha MEpBBIA IUIaH
MIPOU3BOJICTBO SKOJIOTHMUECKH YHCThIX aBTOoMOOmiei. A Ha [Istom MockoBckoM MexyHapoaHOM
aBTocasione BA3 npencraBuit cBoro HOBHHKY «Jlama-AHTAM» ¢ OamsioHaMu BOJOPOa U KUCIOPOa.
3aganusn:

1.Iloyemy MHOTHE aBTOMOOWJIBHBIE KOMITAHUH pPa3pabaThIBalOT aBTOMOOWIM, paloTaromiye Ha
BOJOPOJAHOM TOILIMBE?

2.Kak BBIXJIOMHBIE Ta3bl aBTOMOOWIICH, pabOTaOMUX Ha YIIEBOAOPOJAHOM TOILUIMBE, BIMSIIOT Ha
310pOBbE YeJIOBEKa?

3.Kakue «+» 1 «—» Bbl BUIUTE Y BOIOPOAOMOOUIIEH?

4.HaiimuTe TONOTHUTENBbHYIO HHPOPMAIIHIO 00 UX YCTPOUCTBE.

S5.Ecniu B Bamell cemMbe WM Yy BallMX 3HAKOMBIX €CTh aBTOMOOWIIM, TOJCYHUTANTE, CKOJBKO
NpUOIU3UTENBHO IMTPOB OCH3MHA, ra3a U KAKOH MapKH UCIIOJIb3YeTe €KEIHEBHO.

6.Kakue BemiectBa MU B KakOM KOJMYECTBE MOTYT HaXOAMUTHCS B BBIXJIOMHBIX ra3ax BalllUX
aBTOMOOMIIEH?

Keiic Ne2. «XJ10p B KM3HH YeJI0BeKa»

B SnoHun oObeaMHEHHBIMH cHIIaMd HalmoHampHOTO HHCTUTYTa 310poBbi U [IpedextypHoro
yauBepcutera CUA3yoKH ObLIO MPOBEIEHO HUCCIIEI0BAaHUE. YUEHbIE BBISICHUIN, UTO €CTECTBEHHBIE
OpraHMYecKHEe BEILIeCTBAa BCTYMAIOT B PEAKIMIO C XJOPUPOBAHHOM BOJIOW M3-T0J KpaHa, oOpa3ys
OTIACHbIE COETMHEHUS, KOTOPhIE MOTYT CIY)KUTh MPUYMHON paka. Takue coeIMHEHUs Ha3bIBarOTCS
MX, To ectb «MyTtareH ukcy» unu «Hen3BecTHbIN MyTareHy».

3aganus:

1.ITpemiosxkute crocoObl yMEHBIIEHUS SJOBUTOTO BIUSHHS XJIOpa B NMUTHEBOM BOJIE HA OpPraHU3M
YyeJloBeKa.

2.Hcxons W3 CBOEM JKM3HEHHOM TNPAKTUKH, NPUOIM3UTEIBHO paccUMTaiiTe, CKOJBKO
XJIOPUPOBAHHOMN BOJIBI Bbl UCIIOJIB3YETE B TE€UEHHE JTHS U JUUIS KAKUX Lienei?

3.Kakue opransl 4ejaoBeka O0JIbIIE BCErO CTPaaloT OT BO3AECUCTBHS XJj10pa?

4. Kak BiIusieT XJIOpUpOBaHHAs BOJA HA YEJIOBEKA IPU KyITaHUN?

5.HaiinuTe 1OMOMHUTENBHYIO HHPOPMALIMIO O 3aMeHe XJIopa MpHu 00e33apaKMBaHUN BOJIBL.
6.Uccnenyiite pa3nuuHble TOBaphl OBITOBOM XuMUU B CBOEM gome. CocTaBbTe CITHCOK
XJIOPCOJIEPKAIUX COSMHEHUH, YKaKUTe Mepbl 0€30I1aCHOCTH IpU paboTe ¢ HUMH.

Keiic Ne3. Meran

[ToBbIIEHHE KOHIIEHTPAIIMH HEKOTOPBIX Ta30B B aTMoOcC(epe MOXKET MPHUBOJIUTH K TI00aTbHOMY
MOTEIJICHUIO - TaK Ha3blBaeMOMY «IapHHKOBoMYy 3(dekty». Iloxkanyii, Hanbonee BaKHBIMHU
«mapHUKOBbIMH TazamMu» sBIAOTCS CO; m CHy. Metan BO3HHMKaeT Tpu aHa’poOHOM (T. €.
MPOUCXOAIIEM B OECKUCIOPOAHOW Cpefie) pacrhaie OpraHudecKUX BEIIeCTB; MY3BIPHKU METaHa
00pa3yroTcsi B OOJOTHCTBIX MECTHOCTSX, 3a 4YTO OH IIOJIYYHJI Ha3BaHHWE «OOJOTHBIA Ta3y.
3aroruieHHbIe MMOJs (HallprMep, PUCOBBIC TIOJI BO BPEMsI CEBA) SIBISIFOTCSI HCTOYHHKOM OOIIBIIIOTO



KOJIMYECTBA METaHa. J[pyruM HMCTOYHHMKOM METaHa SBJSAIOTCA JXBAauyHbIE JKUBOTHBIE, TAKUE, KaK
KOPOBBI, OBLIbI M KO3bl, MHILEBAPUTENbHAS CUCTEMa KOTOPBIX YCTPOEHa OCOOBIM 00Opa3zom st
nepeBapruBaHusl TPABSIHOM MUINM: KOHEYHBIE MPOIYKTHI METa0OIM3Ma COAEP)KAaT METaH, KOTOPBIN
BbIIENsIeTCSl B aTMocepy. DTO MPHUPOAHBIN MPOLECC, XOTA KOJIMYECTBO JOMAIIHMX >KUBOTHBIX
3aMETHO BBIPOCIIO 3a MOCJIEAHHUE J1Ba CTOJETHs. boee Toro, cocraB KOPMOB CYIIECTBEHHO BIJIUSET
Ha KOJINYECTBO 00pa3yroIIerocs MeTaHa.

3ananus

1.ChopmynupyiiTe THIIOTE3Yy BBIACICHHUs] MeTaHa JIoAbMU. 2. Kak KoIu4ecTBO MeTaHa, 3aBUCUT OT
KOJINYeCTBAa HaceseHus miaHeTsl? 3.UTo aBiseTcs MCTOYHUKOM BBIICTICHUS MeTaHa B atMmochepy?
Keiic Ne 4.

B navane XIX Bexka B AHMIMM CTaJIM MOJHBIMU IUIAlllM M3 BOJOHENPOHUIIAEMOM TKaHH,
Ha3bIBAEMbIE MAKMHTOIIAMH. ODTO HA3BAaHWE OHM MOJYYMIM B YECTh AHIJIMHCKOIO XUMHUKA H
uzoOperatenss Y. MakuHTOIIA, NPEIOKUBLIETO IPONUTHIBATh IUIAILEBYI0 TKaHb PacTBOPOM
HaTypaJpHOro Kaydyka. OJIHaKO Ha COJHLE TaKHe IUIAIM CTAaHOBWIIMCH JIMIIKUMH, & B MOPO3HYIO
[Oro/ly — JOMKMMH. DTHU HEJOCTATKU YCTpaHWJI Apyroi Bbliatouuiics anraudyanul Y. Iynpup. 1.
3aganus. [Touemy ruiamieBasi TkaHb UMeJa Takue HepocTatku. 2. [Ipemnoxute cnocod ycrpaHeHUs
ux, noeropuB otTkpbiTue Y. I'yapupa. 3. Kak Ha3piBaeTca 3710 coenuHenue? 4. Hanumumre
CTPYKTYpHYIO (JOpPMYITy 3TOTO BEIIECTBA.

Keiic NeS «HenonpaBumas ommodka»
B ¢upme TOO «Kackan-2» npu 3akauke raza B OajyIOHbI, HE J100AaBUJIM BEIIECTBO, KOTOPOE
npuaaeT 3amax gomaimrHemy ra3y. ['a3 ObLI IOCTaBleH B OJHY M3 KBapTUP U MPH 3TOM OauIoH
npomyckai. Yepes CyTKH BCe KMIIbLIBI OKA3aIHUCh B OOJLHUIIE
Bonpocsl.1. MeeT 1 npupoanblil a3 nponal u OyTan 3anax? 2. Kakyio HemonpaBuMyro OmuOKy
COBEpIIMIA DPA0OTHUKU Ta30BOM CTAaHIMM NpU 3akauke ObiToBoro rasa? 3. Kakoe BemecTBo
npuaaeT 3amnax jaomaiiHeMy razy? 4. Moxert nu 0oOOHSHUE YelloBeKa yJIOBUTH ra3 Oe3 3amaxa? 5.
Kakum nprbopom MOKHO JT0Ka3aTh MPUCYTCTBUE ra3a B KBapTUPE, €CIIH OH Oe3 3amaxa?
6.5 Perenue 3amau

3apauya Nel. Beraucinuth Maccy 3THIIEHA KOJIMYECTBOM BEIIECTBA 3 MOJIb.

3apauya Ne2. Cmemanu 0,2 moub xene3a u 0,3 Monb cepbl. Onpenenure Maccy Noay4eHHOU
cmecH. Paccumraiite maccy mnonydeHHoro cyibpuna sxenesa(ll), yautsiBas, 4To 3TH 37€MEHTHI
COEJIMHSIOTCSA B MACCOBOM OTHOIIIEHUU 7,4.

3agauya Ne 3. Xnopun Gapusi maccoil 6r pactBopwid B 250 mil BOAbI (TUIOTHOCTH BOJBI
npuHATH 3a 11/Mi1). YeMy paBHa MaccoBas J10JI COJIM B ITOJIyYEHHOM pacTBope?

3agaua Ned4. B 100 r Boas! pactBopuin 2 Moib cynbdara kanus. Paccuuraiite MaccoByro
JIOJIF0 paCTBOPEHHOTO BEIIECTBA.

3apmauya NeS. Paccuumraiite maccy cynbdara Kamus ¥ BOJbI, KOTOpbIE HAI0 B3STh s
npurortosieHus 60 T. pacTBOpa ¢ MacCoBOH J10JIel pacTBOPEHHOTO BemiecTBa 15%.

3agaua Ne6. CxonbKko Halo B35Th HUTpaTa Kajus Ui NPUTOTOBJIEHHS 3 KI pacTBopa C
MaccoBoi aonen conu 8%.

3apauya Ne7. B naGopaTtopun BOCCTaHOBIEHHEM HUTpoOEH30J1a Maccoi 61,5T. momydnnu
aHUJIUH Maccoit 44 r. Onpeaenure MacCcoBYIO J0J110 (B%) BbIXOJa aHWJIMHA OT TEOPETUUYECKOTO.

3agaua Ne8. Ompenenure Maccy yKCYCHOM KHUCJIOTBI, KOTOpPAsl pacXOyeTcs Il CHUHTE3a
YKCYCHO-3THUJIOBOTO 3(upa, eciu nosyueHHas Macca 70,4 r. cocrasiusieT 80% OT TEOPETHUECKOTO.

3agaya Ne 9. Bonsplii pactBop, conepkammuii GocPopHyrO KHUCIOTYy Maccoiu 19,6r.
HEUTpanu30oBalu TUAPOKCHIOM Kanbliusg Maccoitl8,5r. Ompenenute Maccy o0pa3oBaBIIErocs
npenunutata CaHPO,4 2H0.

3agauya Nel0. [[nsa peakuum amoMuHus ¢ cepoil Belaenuioch 509 kJlx sneprun. Kakoe
KOJIMYECTBO TEIUIOTHI BBIJICIIMTCS B PEAKLUH, 111 KOTOPOU B3AThI 81 T amoMuHMSA U 128 T cepsl.

3apgaya Nell. TepmoxumHuyeckoe ypaBHEHUE pEaKIIUi TOPEHUS YIIIepoaa UMEET BU:
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Paccuuraiite maccy yriepoaa, BCTYNMBILEIO B peakLuio, €ciu Bblaenawioch 1970 klx
TEIIOTHI.

3apaua Nel2. [Ipu cropanuu KajbliMsi MaccOM 8r. KOJMYECTBO BBIACIUBIICHCS TEIJIOTHI
coctaBwio 127 k. CocTaBbTe TEPMOXUMHUUECKOE YPABHEHHUE PEAKIIUH.

3agaya Nel3. Kakoii 00bEM BO3ayXa pacxoayercs Ha OKHMCICHHE MpONMiIaMHHa 00BEMOM
2001

3agauya Ne 14. Kakoil 00bEM KuCIOpOAa pacxXoqyeTcsi Ha OKHCICHHE  METHJIaMUHA
00Bémom 5117

3agaua NelS. Kakoii 00bEéM ameTuseHa MOXHO TIOMYYUTh U3 KapOuaa KalbIMs Maccou
10kr, MaccoBas 1o npuMecel B Kotopom 15%7?

3agaua Nel6. Kakoii 00p€M MeTaHa MOXHO MOTYYHUTh U3 KapOuaa anmomMuaus maccoi 30r.,
€CJIM MaccoBas 10J1s npumeceit cocrasiser 15%..

3agaya Nel7 Ha HelTpanuzanuio cMeCH YKCYCHOM KHMCIOTBI M MYPAaBbUHOH KHCJIOT
Maccoiil0,8T pacxoaoBanu rUAPOKCU]T HaTpusi Macco 8r. OmpeaesnTe Maccy KaxXJI0h KUCIOThI B
CMeCH.

3agaua Nel8. Ilpu B3auMojelcTBMM CMeCH 3TaHOJIa M MpornaHoja Maccoud 10,6r c
METaJUIMYECKUM HATPUEM BBIACIWICA BOJIOPOJ 00bEMOM 2,241, Omnpenenutre MacCOBYIO JIOJIO
Ka)KIO0r0 CIHPTA B CMECH.

3agayaNel9. B xkauvectBe  aHTU(PU30B B OXJIAJUTEIBHBIX CHUCTEMax JBUTaTeNel
UCIOJIB3YIOT OJJUH M3 MHOTOATOMHBIX CIIHUPTOB. MaccoBasi 10Jisl SJIEMEHTOB B CIHPTE COCTaBJISIET:
yraepona 38,75%, Bogopona 9,68, kucinopoaa 51,51%. [1noTHOCTh MapoB BEHIECTBA MO BOJIOPOIY
paBHa 31. BeiBenute popmyny BemiecTa.

3agaua 20. [y yHUYITOXKEHUSI MUKPOOOB M OAaKTEpUii MOXKHO MCIIOJIB30BaTh TMOKCH] CEPHI,
€ro Tak)xe MPUMEHSIOT B Ka4yeCTBe KOHCEPBUPYIOIIETO CPEACTBA MPU CYIIKE YEPHOCINBA U APYTUX
GpyKTOB.

3aganue: Berancnute, kakoii 00beM 3aiiMyT 1, 5 MOJIb 1HOKCHIA cephl (H. Y. ).

3agaua 21. B nponutom ObUTH 9acTBIMU CITydad OTPABJICHUS JIOJIEH B YTOJBHBIX HIAXTAX
yrapabiM Tazom. Ilockonbky okcup yriaepona(ll) He mmeer 3amaxa, TO OMAacHOCTh MOJCTyHaja
He3zaMeTHo. [llaxTepsl, criyckasich B IIaXThl, Opajau ¢ coO0M B KayeCTBE CBOEOOPA3HOr0 MHAMKATOpa
KaHapehKy B KJIETKe: KaHapeWKH MaaaoT B 0OMOPOK OT MPUCYTCTBUS B Bo3ayxe cienos CO.

3apanue: Beruncnure, kakoit ooveM (H. y. ) 3aitmyt 0, 5 mons CO; 56 T CO.

22.3apaya 06e3 pacuéTos.

B nauane XX croyietusi reosioru 3amu@poBbIBalid Ha KapTax MECTa OTKPBITHS PYJ LIEHHBIX
METAaJUIOB MPH MOMOIIM KOOPAMHAT XUMUUECKUX J1eMeHTOB B [lepuoanueckoii cucteme. Apabekoit
nu(poii yka3pIBaIM HOMEp MEpUOJia, a pUMCKONM — HoMep Tpymnmnbl. KpoMe Toro, B 3anucsx Obuin
emte OykBbl pycckoro andasuta — A unu b. Ha ogHolt 3 crapbix kapT Hanuiu o6o3HadeHus: 4VI b,
4VII B2, 61 b, 611 b. Paciumdpyiite 3amnucu reonoros.

3agaua23d. «CaxapHasa kuciaora». B 1779 r. Hemeukuil ceHaTop, anTekapb U XUMHK
HNorann Xpuctuan Burned momelicTBOBall M3BECTKOBOM BOJOM Ha COKH IIABENs M KHUCIHIIBI,
coJiepKalie «KUCIUYHYIO KUCIOTY», M 3aMETHJI, YTO U3 PAacTBOpa BhINAgaeT OeJblii 0CaIoK.
Opnako coctaB ocajgka BurieOy yctaHOBUTH He yAanoch. Uepes MmsTh JIeT MIBEJICKUNA anTeKkapb U
xumuk Kapn Bunsrenswm Illeene pemmn nocMoTpeTs, 4TO MOTYYUTCS, €CIM TPOCTHUKOBBIA caxap
00paboTaTh KOHIIEHTPUPOBAHHOM a30THOM KuCIOTOW. OH OOHAPYXWII, UTO MPU STOM BBIJENSETCS
KpacHO-Oypblii ra3 u o0pa3zyeT Hpo3payHblii pacTBOp, KOTOPHIM OKpalIMBaeT CUHHUHA JaKMyC B
kpacHblii 11BeT. Korga Illeene noGaBui K 3TOMY pacTBOPY M3BECTKOBYIO BOAY, MOJYYHJ Oeblit
0CaJIOK, OYEHb MOXOXKMH IO CBOMCTBaM Ha OCallOK, BblIeneHHbIH Burie6om. Kakoe BemecTBo
oOHapyxwiu Burne6 u llleene?

3anaua24. KAHTHXJIOP»

[Tocne otOenuBanus TpeOyercs oOsi3aTenbHas oOpabOTKa TKaHW I YAQJICHHS XJ0pa,
MHa4Ye €€ BOJOKHA MOTEPSIIOT MPOYHOCTh. Kakue BemecTBa MOKHO UCIIOJIb30BATh KAK «@HTUXJIOP»?

3agaua 25.B peakiuio, TepMoXuMUdeckoe ypaBHeHHe KoTopoid S + O, = SO, + 297 x/Ix,
BCTynuia cepa maccoi 1 r. KonndecTBo TemoThl, BBIAESIUBIIEECS IPU ITOM, PABHO:



A) 9,28 xJIx; b) 74,25 xJIx; B) 29,7 xJIx.

3agaua 26.YKaxure cojib, BOJHBI PACTBOP KOTOPOIl UMEET LIECTOYHYIO CPENY:

A) cynbdar xkanust; B) xmopua amomunusi; B) kapOoHat xanusi.

3agaua 27.0npenenuTe Ha3BaHUE BEUIECTBA, IVIABHAS IIETIh KOTOPOTO COCTOMT U3 YETHIPEX
aTOMOB YTJIEPOa, COACPKUT KapOOKCUIIBHYIO TPYIIIY U OAHY JBOMHYIO CBS3b, @ TAKXKE PATHKAIIbI
METHJI U ITHIT:

A) 3-metun-3-3tunOyren-3-oBasi KHCIIOTa;

b) 3-meTmn-2-3triiOyTeH-3-oBasi KUCIIOTA;

B) 2-metnn-3-3tun0oyren-3-oBasi KUCIOT.

3apauya 28. Maruuii konmyecTBOM BemiecTBal,5 Moiib coxriu B Kuciopoze. Onpenenure
Maccy MOJIYUeHHOTO OKCHJIa MAarHusl., yKaXXUTe TUI PEaKIHH.

3agaya 29. Hanummure ypaBHEHUS peakUuid MeEXIy aIIOMMHMEM U CIEAYIOIIUMHU
BEIIIECTBAMH: a) XJIOPOM; O)KHCIOPOJOM; B)CepOi(ABYyXBaJICHTHA); I')i{0JIOM OJTHOBAJICHTEH.

3agauya 30. Kakue TUIIBI XUMHUYECKOH CBS3M CYIIECTBYIOT B CIIEAYIONIMX BemecTBax: a)Lil,
Nzy BaCl, ,CH.,.

3agaua 31. Kakoil BbICIIMI OKCHUJ M THAPOKCUZ O0pa3yeT XUMHUYECKUH 3JIEMEHT C
NOpsAIKOBBIM HOMepoM 32? Kakue cBoicTBa OyIyT MPOSIBIATH STH COSAMHEHUS?

3agaya 32.C kakuMU M3 TEPEUYHCICHHBIX HIKE ODIIEMEHTOB TepMaHHWil OyAeT HMEeTh
HauboJIbIlee CXOACTBO, a C KAKUM HaUMEHbIIEee: KaJAMU, TadHMii, CBUHEI.

3agaya 33. Cxema peakuuu: CuCI+ KOH — Cu(OH); + KCI, paccraBbre
KOA((UIIMEHTHI U YKAKUTE THIT PEAKIIUU

3agaua 34. Paccuutaiite 00bEM BOAOPOJA, U3MEPEHHBI NIPU HOPMAIbHBIX YCJIOBHSIX,
KOTOPBIA MOKET 00pa30BaThCS MPU PACTBOPEHUHU B COJISTHOM Kuciote 10,8T amoMuHUS.

3apaua 35. [lpu HarpeBanuum HHUTpaTta HaTpus oOpazoBaiica Kuciaopon o6bémom 280
Mi(HOpMasbHbIe yenoBusi) Kakas macca conu moaBepriiach pa3iokeHuo?

3agaua 36. Kakue u3 mepedncieHHBIX coiieii OynayT moaBepraThesi rupponmsy: a) KBr,
6)KNO; B)Na,S. Hanumure ypaBHEHHUS.

3apaua 37. Cpeau npemyioKeHHBIX  (GOPMYJIT  BEIIECTB,  PACIOJOXKEHHBIX B
NPOHYMEPOBAHHBIX sueiikax, BblOeputTe GopMyisl: A) kucinoil conu; b) kucinotHoro okcuna; B)
JIETY4ero BOJOPOIHOTO COETUHEHHUSI.

b 2 3
Cro, NaH CrO,Cl,
4 S5 6
NH,CI NH5 CcoO
F4 8 9
K[AI(OH),] HIO, Ca(H,PO,),

3anaua 38. Cpenu npenioxkeHHbIX (OPMYIT M Ha3BaHUM BEIIECTB, PACIIOIOKEHHBIX B
MIPOHYMEPOBAHHBIX siUeiKax, BeIOepuTe (hopMyIy WM Ha3BaHUE, COOTBETCTBYIOIIEE: A)
pacTBOpUMOMY OCHOBaHUIO, b) kucioii conu, B) HeconeoOpasyromemMy OKCUy.

1 2 3
Ca(HS), (NH,),CO, H,BO,
4 THAPOKCH 5 6
CH, co
JIATHA
7 8 9
Cr(OH), Mg,N, ZnO

3anaua 39. CoCTaBUTh YPaBHEHHUSA PeaKI[MM IPH IIOMOILM KOTOPBIX MOMHO
OCYIeCTBUTH nNpeBpamenua: Ca—Ca0—Ca(0OH), —»Ca(NO0s),

Bamaua 40. CocTaBUTh ypaBHEHHs PEAKIUH MPH MMOMOIIM KOTOPBIX MOXHO OCYIIECTBHTH
npespamieaust: Na,O— NaOH —Cu(OH),—Cu(SO,)



3agauya 41. B nByx mnpoOHMpKax HaXOIATCS PacTBOPHl THAPOKCHAOB Kallusl M KaJbLus.
Hanummre ypaBHEeHUS peakiHii, TPpHU MOMOIIY KOTOPBIX MOKHO PA3JIMYUTh 3T PACTBOPHI.
3agauya 42.B nByx mnpoOupkax HaJUTBl PacTBOPbI CEPHOM KHCIOTHI W Cynb(ara HATpHS
[Tpennoxute 1Ba cioco6a Mpu MOMOIIU KOTOPBIX MOXHO PA3JIMYUTh 3TU PACTBOPHI.
3anauya 43. MMoabepure K TEKCTY NPABHJILHbIN TEPMHH ONpe/IeJeHUsl NOHATHS:
a).- BEIIECTBA, OJIMHAKOBLIE 110 COCTaBY, HO Pa3HbIE 110 CTPOCHHUIO.
0) .- 9TO PsII COCAMHEHUN, CXOTHBIX MO CBOEMY CTPOCHHIO U XMMHYECKHM CBOWMCTBaM,
KOTOpBIE OTIMYAIOTCS APYr OT JApyra Mo COCTaBy MOJIEKYJ Ha OJHY WU HECKOJbKO
rpynn CH2.
B) - 3TO U30MEPHI, OTIIMYAIOIINECS MOPSIKOM COSTUHEHHS aTOMOB.
T.. PEACTaBIsIET COO0I COBOKYITHOCTh HECHCTEMATUYECKIX HCTOPUUYECKHU CIOMKHUBIITHXCS
HA3BaHMI OPraHUYECKUX COCAMHEHUH.
I)..- 3TO SIBIICHUE CYIIECTBOBAHHUS BEUICCTB, MMECIOIINX OJUHAKOBBIA KAUYECTBEHHBIW U
KOJIMYECTBEHHBIN COCTaB, HO Pa3jIMUYHOE CTPOCHUE U pa3HbIE CBOMCTBA.
3ana4a 44. Hanumure cTpyKTYpHBIe (POPMYJIBI COCTMHEHHT 110 HX HABBAHUAM:
a) 2,5-TMMEeTHIITEKCEH-3;
0) 2-MOHOMETHII-3,5-TUIPONMITHOHAH;
B) 2,5 - TUMETHJI - 3-HUTPOTEKCaH,
r) 2,3-AUXJIOPreKCaHoBasi KUCIIO0Ta;
n) 2 - aMuHOOYyTaH.
3anauya 45. 3anoanure Tadaumy

M3omepust M3omepust M30Mepust
MexknaccoBast .
BemecTtso ['omosor  [yriepoaHoro BoMeDIS [10JIOKEHUS (YHKIMOHATBEHOM
CKeleTa p KPaTHOM CBSI3M [[PYIIIbI
[lenTan
["excen-2
ByTtano:n-1

3agaya 45. Kak pa3nuuuTh KpaxMaJdbHBINA KiIeHcTep U ruiepuH? Hanumumre ypaBHeHMs peakinii?
3agaya 46. Kak onbITHBIM MyTEM pa3Iu4UTh caxapo3y U Ioko3y? Hanumure ypaBHEHUS
peaKuui.

3agaua 47. COCTAaBHUTL YPAaBHEHU A pPeaKIIUH IPU IIOMOILH KOTOPBIX MOXHO
OCYIECTBUTP IIPEBPAIlEHUA: METAH > alleTUJIEH > 3TaHaJIb >3TaHOJI
—6pOMBTAH —BTHUJIEH —~DTaHOJI— BTaHaJb.

3anava 48. OCYIeCTBUTH IPEeBPAalleHNA: aleTaT Kaaua — 3TaH — X —
BTAHOJ — AMBTUJOBHEIM ®dpup. HazBaTh BemecTBO X.

3apauyad49. CkopocTh XMMHYECKOM peakinuu mpu 20°C paBHa 1 MoJb/1 . BerancnuTe CKOpocTh
JTOU peaKIuu IIpH 60°C, ecrn TeMIepaTypHblii ko3 duuneHT paseH 3.

3anava 50. Kak Haf0 N3MEHUTh KOHLIEHTPAMU BEUIECTB, JABICHUE U TEMIIEPATYPY TOMOI€HHOMN
cuctemsl PCls<> PCI3+Cl, -129 xJIx.

3agaya 51.Bo MHOrue cOBpeMEHHbIE CTHpaJbHBIE MOPOLIKU 100aBIAIOT O€3BOAHBIN cynbdar
HaTpUs JUISl COXPAaHEHHUs ChIMydecTH 3a c4€T Kakoro Ipolecca 3Ta CoJib MpeAOoTBpallaeT
CJIEKMBAEMOCTbH ITOPOLIKOB?

3apauya 52.Uto0bI cemMeHa ¢/X KyJIbTyp XOPOIIO COXPAHSUIUCh OHM JIOJDKHBI UMETh BJIIAKHOCTH HE
6omnee 15 %. BpicymuTs cemeHa He Bcerja MpoCTO, TaK Kak HarpeBaHHe NPUBOJIUT K IMOTepe
BCXOKecTH. [loaToMy MNPUMEHSIOT XHMMHUYECKYI0 CYIIKY: CMEUIMBAlOT CeMEeHa ¢ Oe3BOJIHBIM
cyib(aroM HaTpus. DTa CONb JIETKO 00pa3yeT OueHb NMPOYHBINH KPUCTAJUIOTUAPAT, OITOMY MpPHU
CMEIIMBAHUM €€ C BIAKHBIMH CE€MEHaMH OHa OTHMMAaeT OT HHUX BOJIY U CBS3bIBACT €€ B
kpuctaoruapar NaySO410H,0. PaccuumTaiite, CKOJIBKO HYXHO cyibdaTra HaTpus s
BhICymMBaHus 10 KT CeMSH, UMEIOIINX BIXXHOCTH 25%, 10 KOHAUIIMOHHOHN BiIakHOCTH 15%



