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1. IOACHUTEJIBHAS 3AIIMCKA

1.1 Obs1acTh NPpUMeEHEHHUS TPOrPAMMBI

Pabouast mporpamma yueO6HOoro mpeamera OOIL12 «XuMmus» SBISETCS YacThIO
00pa3oBaTebHONM MPOTPaMMBbI MOATOTOBKM CHEIMAIKMCTOB CPEIHEro 3BEeHa, pa3pabOoTaHHOU B
cootBercTBUU ¢ PI'OC CIIO no cnennansaocTu 54.02.08 TexHuka u UCKyccTBO poTorpadum.

1.2. MecTo npeamera B CTPYKTYpe NPOrpaMMbl OATOTOBKH CIEIIHAIUCTOB CPeIHEro
3BeHa
VueOnniii mnpeamer OOIL12  «Xumusa», wusydaercs Ha 0a30BOM YpOBHe B

0011e00pa30BaTeIbHOM IIUKJIE Y4eOHOTO TJIaHa OCHOBHOM NMpodeccHoHaIbHOM 00pa3oBaTeIbHON
nporpammsl cnieranbHocTH 54.02.08 TexHuka u uckycctBo otorpadum.

B npenmere OOII.12 «XuMus» B KauecTBE OCHOBHOI'O MOJIX0/1a K MpodeccuoHanu3anum
pear30BaH MOAX0] Ha OCHOBE BbI/IETICHUS IPUKIaJHOrO Moayiis «McecnenoBanue 1 XUMUYECKUNA
aHanu3 o0BbEKTOB TexHOC]epsl / Ouocdepb». B mpukiagHOM Moayle OTpakaloTcs 0COOEHHOCTH
OPUMEHEHHUs XHWMHUYECKHUX 3HaHUM, yMeHHUil, HaBbIKOB B Oyaymieidl mnpodeccuoHaabHON
nestenbHOCTH  oOyuarommxcs. CopepikaHWe JaHHOTO MOAYJS  OINPENEIeHO C  y4eToM
CHEINAIbHOCTH 00Yy4arOIINXCSl.

1.3 O0beM yueGHOI0 NpeaMeTa U BBl Y4eOHOI padoThl

Bup yyeOHo# padoThl O0BbeM yacoB

O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOT0 peaMeTa 78
B TOM YHCIIE:

OCHOBHOe co/iep:KaHue: 72
B TOM YHCIIE:

- TeOpeTUIEeCcKoe 00ydeHne 36
- IPAKTUYECKHE 3aHATUS 36
IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/lep:KaHue (ColepKaHne 5
MPHUKJIATHOTO MOYJIsT)

B TOM YHCIIE:

- TEOPETUYECKOe 00yUeHUe 2

- IPAKTUYECKUE 3aHITHS 4

IIpomexyTounas arrectanus (1uddepeHMpoBaHHbII 3a4€T)




2 INTAHUPYEMBIE PE3YJIBTATDBI
B pesynbrare usydeHwms mpeaMmera y OOydarOmMXcs JOJDKHBI OBITh C(HOPMHPOBAHBI
JMYHOCTHBIE, METAIIPEIMETHBIE U TPEIMETHBIC PE3YIIbTATHI.
JINYHOCTHBIE pPe3y/IbTAThI
JIndHOCTHBIE ~ pe3yJbTaThl  OCBOEHUS  OCHOBHOM  00pa3oBaTelbHOM  MpOrpammbl
00y4aromKMHUCS OTPAXAIT TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIUXCS PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3MIIMEH JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX OpHCHTAIUH,

MO3UTUBHBIX BHYTPEHHUX YOSXKICHUH, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIECHHOCTSIM POCCUHCKOTO

oOmiecTBa, pacHIMpEeHUE KU3HEHHOTO OIbITa M OIbITa JAEATEeIbHOCTH B IPOIECCEe pealn3aluu

OCHOBHBIX HaIlpaBJICHUN BOCIUTATEIHHON IEATEIbHOCTH, B TOM YUCJIE B YaCTH:

rpakIaHCKOr0 BOCIIMTAHHUS:

— cOPMUPOBAHHOCTH TPAXKTAHCKON TTO3HUIIMUA O0YUYAIOMIETOCs KaK aKTHBHOTO M OTBETCTBECHHOTO
YJIeHa POCCHIICKOT0 00IIeCTBa;

— OCO3HAHHE CBOMX KOHCTUTYLIHMOHHBIX ITPaB U 003aHHOCTEH, yBaXKCHHE 3aKOHA U TIPABOTIOPSIKA;

NATPUOTHYECKOT0 BOCIIUTAHUS:

— c(opMUPOBAaHHOCTh POCCHICKON TpakTaHCKON HIEHTUYHOCTH, MATPUOTHU3MA, YBAXKEHUSA K
CBOEMY Hapojy, YyBCTBAa OTBETCTBEHHOCTH mepen PonuHoil, ropaoctu 3a cBOil Kpaii, CBOIO
Ponuny, cBOM S3BIK M KYJBTYPY, MPOILIOE M HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

— IICHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CHMBOJAM, HUCTOPHUYECKOMY U MPUPOTHOMY
HACJeAWI0, TaMsTHUKaM, TpaaulusM HapoaoB Poccum, noctmwkenusiMm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYAE;

AYXOBHO-HPABCTBEHHOI0 BOCIMTAHUS:

— OCO3HaHHE AYXOBHBIX LIEHHOCTEH POCCUICKOTO HApOa;

— c(opMUPOBaAaHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHUS;

— CHOCOOHOCTH OILIEHHMBATh CUTYAallUI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

— OCO3HaHHWE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYHUBOTO OYAYIIETO;

ICTETHYECKOT0 BOCIIUTAHMS:

— DCTETUYECKOE OTHOIICHHE K MHUpY, BKJIIOYas SCTETHKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPyAa 1 OOIIECTBEHHBIX OTHOIIICHUI;

— TOTOBHOCTb K CAMOBBIP@KEHUIO B Pa3HbIX BHUJIaX HUCKYCCTBA, CTPEMJIEHUE MPOSIBIATH KauyeCTBa
TBOPYECKOM JIMYHOCTH;

(pu3uvyecKoro BOCIUTAHMSA:

— c(opMUpPOBaHHOCTH 3/IOPOBOTO U O€30MaCHOT0 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO;

TPY0BOr0 BOCIIUTAHUSA:

— TOTOBHOCTH K TPYAY, OCO3HAHUE IICHHOCTH MacTePCTBa, TPYAOIIO0HE;

— TOTOBHOCTb K QKTHBHOW JEATEIHLHOCTH TEXHOJOTHYECKOW W COIMAIBHOW HAINpaBIIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMHPOBATh, IUIAHUPOBATH M  CAMOCTOSTENTHHO  BBIMOJHATH  TaKYIO
NeSTeTbHOCTB;

— WUHTepeCc K pa3nmuyHbiM chepam mpodhecCHOHANBLHON AeITeTbHOCTH, yMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOODP OymyIieit mpodeccuu 1 peaaTn30BbhIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbI,

— TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPA30BaHUIO HA MPOTSHKEHUN BCEH JKHU3HM;

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

— chOPMUPOBAHHOCTh  JKOJOTHYECKOW  KYJIbTYpPHl, TOHMMAaHHUE BIUSHUS  COILMAIBHO-
SKOHOMMYECKUX TPOIIECCOB HAa COCTOSHHWE NPHUPOJHON M COLUAIBbHOM Cpeibl, OCO3HAHUE
r7100aTbHOTO XapaKTepa IKOJIOTHUECKUX MPobIIeMm;

— aKTUBHOE HENPUATHE ACHCTBUI, IPUHOCIIIMX BPEI OKPYKAIOIIEH Cpelie;

— yYMEHHE MPOTHO3HPOBATH HEOJIATONPHUSATHBIC YKOJIOTUYECKUE MOCIEICTBUS MPEITPUHUMAEMBIX
JIEUCTBUI, IPEIOTBPAIIATh HX;



— OCO3HaHUE IIEHHOCTH HAy4HOH JEeATEIbHOCTH, T'OTOBHOCTH OCYILECTBIATh IMPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JeATEIbHOCTh HHUBHIyaIbHO U B IPYIIIIE.

VYuuteiBas cnenuduxy npeamera OOII 12 Xumus, JINYHOCTHBIE PE3yIbTaThl B IPOTrpaMMe
KOHKPETU3UPOBaHbI KakK:

JIPO1- chopMUpOBAaHHOCTh YYBCTBAa TOPJOCTH M YBKEHHUS K HCTOPUU M JTOCTHXKEHUSM
OTEYECTBEHHOM XMMMYECKOH HAyKHM; XMMHUYECKM TPAMOTHOE IIOBEJEHHE B NPOPecCHOHATBHON
NESITeIbHOCTH M B OBITY MpH OOpalleHUH C XUMHYECKMMH BEIIECTBAMHU, MaTepHalaMHU U
npoleccamy;

JIP02-roTOBHOCTH K MPOAOJDKEHHIO 00pa30BaHUs M MOBBIIICHUS! KBATU(UKAUN B N30paHHON
poeCCHOHATIBHON EATEIbHOCTH U OOBEKTUBHOE OCO3HAHHE POJIM XUMHUYECKUX KOMIETEHIUH B
ITOM;

JIP03-ciocoOHOCTh  MCIOJIB30BaTh  JIOCTHDKCHHS COBPEMEHHOM XHUMHYECKOHM HAyKH W
XUMHUYECKHX TEXHOJOTMH JJIs TOBBIIICHUS COOCTBEHHOTO WHTEIUIEKTYaJlbHOTO DPAa3BUTHS B
BbIOpPaHHON PO ECCHOHATILHOMN 1EATEIbHOCTH;

JIP04-roTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BAHUIO HA MPOTSHKEHUH BCEH
KHU3HH,

JIP05-copMHUpPOBAHHOCTh SKOJOTMUECKOW KYJIBTYPhl, IMOHWMAaHHME BIHUSHUS COIUAIBHO-
SKOHOMHYECKUX TMPOLECCOB Ha COCTOSHUE MPUPOJHOM U COLUAIBHOW Cpelbl, OCO3HaHHE
r7100aTBHOTO XapaKTepa IKOJIOTHUECKUX MPooIIeMm;

JIP06-akTHBHOE HENpUATHE NEHCTBUMN, IPUHOCSILUX BPEl OKpY Karoliel cpeae;

JIP07-coBeplICHCTBOBAHUE  SI3bIKOBOM M UMTATENIbCKOM  KYyJIbTYphl KaK  CpeICTBa
B3aUMO/JICHCTBUS MEXTY JIFOIbMU U [TO3HAHUS MUPA;

JIP08-0oco3HaHKe LIEHHOCTH HAyYHOU JI€ATEIbHOCTH, FTOTOBHOCTh OCYILECTBIATH IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JeITEIbHOCTh HHUBHUIyaIbHO U B IPYIIIIE.

Hnsa popmuposanus tuuHOCmubIX pe3yibmamos y obyuarowuxcs popmupyiomes YV/I:

— YB@KEHUE K UCTOPUH U JOCTHIKEHHUSIM OTEYECTBEHHON XMMUYECKON HAyKH;

— TOTOBHOCTH U CHOCOOHOCTH K 00pa3oBaHMIO, B TOM YHUCIIE CaMO00pa30BaHUIO, Ha TPOTSHKEHUN
BCEM KU3HU;

— COBEpIIECHCTBOBATh UMEIOIIMECS 3HAHUS,

— JKeJaHHE 0CO3HaBaTh CBOU TPYAHOCTH M CTPEMUTHCS K UX IPEOI0JICHHUIO;

— TIOJIOKUTEJbHOE OTHOILIEHUE K TPYAY, OCO3HAHHE LIEHHOCTH MacTePCTBA, TPYAOII00HE;

— 3HaHUE MOPAJIbHBIX HOPM M YMEHHE BBIJEIUTH HPABCTBEHHBIN acIEKT IIOBEJCHMS;

— YMEHHUE COOTHOCUTB MOCTYNKHU U COOBITHS C MPUHATBIMU ATHUECKUMHU MPUHIIUIIAMU;

— TPOSBIEHHE DMIIATHH, KAK OCO3HAHHOTO MOHUMAaHMsI YyBCTB IPYIUX JIIOJIEH U CONEPEKUBAHUS
UM, BBIPQ)XXAIOIMXCS B MOCTYIIKaX, HAPaBJIE€HHBIX HAa TOMOUIb U 0OecrieueHre 01aronoayqms.

— Ppa3BUTHE DJTUYECKUX YYBCTB — CTbIJA, BHUHBI, COBECTH KaK pETYJIATOPOB MOPAJIbHOIO
MOBE/ICHNUS;

— 3HaTbh OCHOBBI 3KOJIOIMYECKON KYJIbTYpPBI: IPUHATUE LIEHHOCTU NPUPOAHOIO MUPA, TOTOBHOCTD
CJIEIOBaTh B CBOEH JE€ATEIbHOCTH HOpMaM MPUPOJAOO0XPAHHOTIO, HEPACTOUUTEIHHOTO, 3/10POBbE
cOeperaromiero moBeICHUS;

— YCTaHOBKa Ha 3J10pPOBbIN 00pa3 KU3HHU.

Dopmuposanue VY] nposooumcs npu nomowju peuienus cieoyrouux munossix 3a0a4.

— caMoCTosITeNIbHas OJrOTOBKA IeJIel U 3a71a4 yueOHOU AesITeNbHOCTH;
— TIOHMCK, aHAJIN3, U3BJIEUEHHE HE0OX0AMMON HH(POPMALINY;
— CaMOCTOSITENIbHOE B3aUMOJIEHCTBUE C UH(POPMAIIMOHHBIMUA HCTOYHUKAMU;
— y4acTHe B KOHKypcax U OJUMIINA/IaX;
— TpOEKTHas AESITeNbHOCTh 00Yy4aroIINuXCsl.
MertanpeameTHbie pe3yJibTaThl
OcBoeHne mnporpamMMmbl IpeIMeTa COINpPOBOXKIAETCS (POPMHUPOBAHUEM Yy OOYUaAIOIIMXCS

METaNPEIMETHBIX PE3YJIbTaTOB, KOTOPHIE TOJKHBI OTPaXKaTh:

OBJiaieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH M03HABATEIbHBIMH /1CHCTBUAMM:

0a30Bble JJOTHYeCKHe NeliCTBHUS:



CaMOCTOSITENILHO (OPMYITUPOBATh W aKTyalIM3UpPOBaTH TMPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

YCTaHABIIMBATh CYIIECTBEHHBINA MPU3HAK WM OCHOBAHWS NIl CPaBHEHUS, KIACCH(PUKAIIUU U
0000111eHM;

OTIPEICIISATH LENH JeATSIIbHOCTH, 33/IaBaTh MapaMeTPhl M KPUTEPUH UX JTOCTHIKCHUS,
BBISIBJISITh 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPHBACMBIX SIBICHHSX

BHOCHTH KOPPEKTUBHI B JIESTEIBHOCTh, OIICHWBATh COOTBETCTBHE pE3YJIHTATOB MM,
OIICHUBATh PUCKH MOCJICICTBUN JACSITSIbHOCTH;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIEM;

0a30BbIe HCCJIeI0BaATeILCKUE AeliCTBHSA:

BJIQJICTh HABBIKAMHU Yy4eOHO-UCCIICJIOBATEILCKON W TMPOCKTHOW JESITENbHOCTH, HABBIKAMU
paszpelrieHus mpoodiieM;

CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEIHOMY MOMCKY METOJIOB PEIICHUS MPAKTUUYECKUX
3a[a4, IPUMEHEHHUIO Pa3IMYHbIX METOIOB MO3HAHUS;

OBJIQJICHHE BHJIAaMHU JESATEIHLHOCTH M0 IMOJYyYEHHUIO HOBOTO 3HAHUS, €r0 HMHTEpIIpETaIluH,
npeoOpa3oBaHUI0 U MPUMEHEHHIO B PA3JIMYHBIX y4YEOHBIX CUTYyallMsiX, B TOM YHUCIE IMPHU
CO3JJaHUU Y4EOHBIX U COIIUATBHBIX TPOEKTOB;

dbopMupOBaHUE HAYYHOT'O TUTIA MBIIIICHUS, BIaJJeHIE HAYYHON TEPMUHOJIOTHEHN, KITFOUEBBIMH
MOHSTHSIMA W METOJIaMU;

AHAIM3UPOBATH MOJYYCHHBIE B XO/I€ PELICHUS 331a4 Pe3ybTaThl, KPUTUUECKH OI[CHUBATh UX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHUTYallUsSIM, OLICHUBATh MIPUOOPETEHHBIH OIBIT;

OCYILIECTBJIATh 1I€JICHANIPABICHHBIM IOMCK IEpeHOca CPEACTB M CHOCOOOB JEHCTBUS B
npohecCHOHANBHYIO Cpey;

YMETh MEPEHOCUTH 3HAHUS B IO3HABATENIHHYIO U MPAKTHYECKYIO 00JIaCTH )KU3HEIEATETbHOCTH;
YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

padora ¢ nHopmanueii:

BJIaACTb HABbIKaAMU IMOJTYYCHU A I/IHq)OpMaHI/II/I N3 UCTOYHHKOB pa3HbIX TUIIOB, CAMOCTOATCIBHO
OCYIIECTBIISITH MOUCK, aHAIIU3, CUCTEMATH3AIUIO U UHTEPIIPETAINIO HHPOPMAIIUU PA3TUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHUS;

UCIIONIb30BATh CPe/ICTBA MH(OPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHI B pelIeHUU
KOIHUTHBHBIX, KOMMYHMKATHUBHBIX M OPTaHU3allMOHHBIX 3ajlad ¢ COONI0IeHUEM TpeOoBaHUI
HPTrOHOMUKHU, TEXHUKU O€30MMaCHOCTH, THTUEHBI, PeCypcocOepeKeHUs, TPABOBBIX U ITUYECKUX
HOPM, HOPM HH(GOPMAITMOHHON O€30MTaCHOCTH;

OBnaz{eHne YHuBEpCAIbHBIMA KOMMYHUKATUBHBIMHA JeHCTBUSIMM:

ooure

HHUE:

paciio3HaBaThb HeBepGaJ’ILHLIC cpeacTBa O6H_ICHI/ISI, INIOHUMATh 3HAYCHUEC COIIMAJIbHBIX 3HAKOB,
pacio3HaBaTb MPEAIIOCBIIKN KOHCbJ'H/IKTHI)IX CI/ITyaI_II/Iﬁ U CMATYaTh KOH(i)J'H/IKTI)I;

BJIAACTDH pa3JINYHbIMU criocodoamu OGH.IGHI/IH u B3aHMOﬂeﬁCTBHH;

paSBépHYTO M JIOTUYHO H3J1araTb CBOIO TOYKY 3pCHUA C UCITIOJIB30BAHHUEM A3BIKOBBIX CPCACTB,

COBMECTHaA J1€ATECJIbHOCTD:

MOHMMATh U UCTOJIb30BaTh MPEUMYLIECTBA KOMAHIHOM U MHAUBUAYAIbHON pabOTHI;
BBIOMPATh TEMAaTUKy M METOJIOM COBMECTHBIX JEUCTBUIl C Y4éTOM OOLIMX HMHTEPECOB U
BO3MOKHOCTEM Ka)KJIOTO YICHA KOJUIEKTHBA,

IIPUHUMATH 1I€JIN COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATh JEHCTBUS
o €€ MOCTH)KEHHMIO: COCTABJIATH IUIAH JEHCTBUW, PACHPENEIATh POIU C Y4ETOM MHEHHU
YYaCTHHUKOB, 00CYXJaTh pe3ybTaThl COBMECTHON PabOTHI;

OLIEHUBAaTh Ka4eCTBO CBOErO BKJIAJa U KAXKAOI0 yYaCTHMKA KOMAaH[bl B OOIIMN pe3yabTaT 1o
pa3pabOTaHHBIM KPUTEPUSIM;

IpeJiaraTb HOBBIE IIPOCKTHI, OLEHUBAaTh HJCH C IO3ULIUU HOBU3HBI, OPUTHMHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;



— OCYILECTBIIATH ITIO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3IUYHBIX CUTyalUsIX, IPOSBIATh

TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.
OsgiaieHHe YHUBEPCAJIbHBIMHU PeryISTHBHBIMH e CTBUSIMU:
CaMOOPIaHM3AIUA:

— CaMOCTOSITEJIbHO OCYIIECTBIISATh I1O3HABATEJIbHYIO JESTEIbHOCTb, BBIABISATH IPOOJIEMBI,
CTaBUTh U (POPMYJIUpPOBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTeIbHOM JEATENbHOCTH HU
YKU3HEHHBIX CUTYalUsX;

— JaBaTh OLICHKY HOBBIM CHUTYAalLlUsM;

— pacmupsATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX PEAIOYTECHHI;

— crocoOcTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIMPOKOM 3pYAMLIUU B Pa3HbIX 00JacTAX
3HAHUH, TOCTOSTHHO MOBBIIIATH CBOW 00Pa30BaTEeNbHBINA M KYJIbTYPHBIH YPOBEHB;

CAMOKOHTPOJIb:

— JlaBaTb OLICHKY HOBBIM CHUTyallUsM, BHOCHTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEIISM;

— BJAaJeTh HAaBbIKAMU [103HABATEIbHON PEQUIEKCHUHM KaK OCO3HAHUS COBEPILIAEMBIX ACHCTBUM U
MBICIIUTENIBHBIX IIPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;

— yMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS [10 UX CHUKECHHUIO;

IMOLMOHAJILHBII HHTEICKT, MPEANoIaralumui copMIpPOBAHHOCTS!

— CaMOCO3HaHWsI, BKIIIOYAIOIIEr0 CIOCOOHOCTh TMOHMUMATh CBOE SMOIMOHAIBLHOE COCTOSHUE,
BUJICTh HAlpaBJIEHUS PAa3BUTUSI COOCTBEHHON 3MOIIMOHAIBHOW c(epbl, ObITh YBEPEHHBIM B
cebe;

— CaMOpEeryJIMPOBaHMsl, BKJIFOUAOLIEr0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTb 32
CBOE MMOBEEHHE, CIOCOOHOCTh a/IalITUPOBATHCS K AMOLIMOHAIHBIM U3MEHEHUSIM U IIPOSIBIISATH
IMOKOCTb, OBITh OTKPBITHIM HOBOMY;

— BHYTPEHHEH MOTHBALMM, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHXKEHHUIO ILEIH M YCIEXY,
ONTUMU3M, HHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh, HCXOMs U3 CBOMX BO3MOKHOCTEH;

— DJMMaTUM, BKIIOYAIONIEH CHOCOOHOCTh IOHMMATh SMOIMOHAJIBHOE COCTOSIHUE JpPYTHUX,
YYUTBIBATh €ro MPH OCYLUIECTBICHMH KOMMYHHUKAIIUM, CIOCOOHOCTh K COUYYBCTBHUIO H
CONEPEKUBAHUIO;

NPHUHATHE ce0s1 U APYTUX JIOAeH:

— TpUHUMATh ceOsl, MOHUMAsi CBOM HEIOCTaTKU U JIOCTOMHCTBA;

— TPUHHMMATh MOTHBBI U apIYMEHTBI APYTUX JIIOJEU IIPU aHAIN3€E PE3YJIbTATOB AEATEIbHOCTH;

— TpU3HaBaTh CBOE IMPABO U MPABO APYTUX JIIOJEH Ha OIINOKY;

— pa3BUBaTh CIIOCOOHOCTb MOHUMATh MUP C TIO3ULIUHU JIPYTOTO YEIOBEKA.

Yyumeiean cneyughuxy npeomema OOIL 12 Xumus, memanpeomemusvie pe3yibmamvl 6
npozpamme KOHKpemu3upo8aHvl Kax:

MPO1-ymenue camocTosITeNbHO — (OPMYNIHpPOBaTh M aKTyalM3UpOBaTh  IMpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE, ONPEACIIATh LIEIU ACATEIbHOCTH, 331aBaTh [1apaMeTPbl U KPUTEPUU
UX JIOCTHKEHUS, BHOCUTh KOPPEKTHBBI B JEATEIBHOCTb, OLIEHWBATH COOTBETCTBUE DPE3YJIHTATOB
L[EJISIM, OLICHUBATh PUCKHU ITOCJIEICTBUM 1EATEIBHOCTH;

MP02-B1anerp HaBBIKAMH y4€OHO-UCCIIEIOBATEILCKOM U  TMPOEKTHON JIeATEeITHhHOCTH,
HaBBIKAMU pa3pelieHust mpooiem;

MPO03-criocoOHOCTP W TOTOBHOCTb K CaMOCTOSTEIbHOMY IIOMCKY METOJOB pEeUICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMUHbIX METOJ0B [T03HAHUS;

MP04-Bnaners BUIaMu AEATEIBHOCTH IO MOJYYECHHIO HOBOTO 3HAHMS, €r0 MHTEpIpETALHH,
npeoOpa30BaHUIO M MPUMEHEHHUIO B Pa3IMYHBIX YYEOHBIX CHTYalUsX, B TOM YHCJIE MPU CO3/AaHUU
y4€OHBIX U COIUAIBHBIX TPOEKTOB;

MPO5-ymeHre MepeHOCHTh 3HaHMS B T[I03HABATEIbHYI0 M TPAKTHYECKyI0 0O0jacTu
KU3HEJIEATEIbHOCTH; HHTETPUPOBATh 3HAHUSI U3 PAa3HBIX IPEAMETHBIX 00acTel;

MPO06-BnaneTs HayuHBIM TUIIOM MBILUIEHHUS, BIaI€Th HAYYHOW TEPMUHOJIOTUEH, KIIFOUEBBIMU
HNOHATHAMH U METOJIaMU;

MPO07- BbIIBUTaTh HOBBIE UJIEU, IPEAJIATaTh OPUTMHAIIBHBIE ITOAXO0/IbI U PELLICHUS;



MPO08-Bnasners HaBbIKAMH TIONy4YeHUS WH(POpPMANMM W3 WCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITENIbHO OCYIIECTBIIATh MOUCK, aHAJIU3, CUCTEMATH3AUIO U UHTEPIPETalri0 HHPOpMAITUN
pa3IMYHBIX BUJOB U (POPM MpeICcTaBICHHUS.

MP09-BnaieTb pa3IMUHBIMH CIIOCOOAMHU OOIIEHUS U B3aUMOJCHCTBUS, apryMEHTHPOBAHHO
BECTH JTUAJIOT, YMETh CMATYaTh KOH(IMKTHBIE CUTYallud, Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO
TOYKY 3PEHMS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MP10-ioHMMATh ¥ UCTIOIH30BAThH MPEUMYIIECTBA KOMAHIHON U WHINBUIYAIBHON paOOTHI;

MP11-BeiOupaTh TEMAaTUKY U METOABI COBMECTHBIX JACHCTBUN C YYETOM OOLIUX HHTEPECOB U
BO3MOKHOCTEH KaXKJOTO 4WIE€HAa KOJUICKTHBA, INPUHUMATH II€JIM COBMECTHOM JESTEIbHOCTH,
OpraHU30BbIBaTh U KOOPAMHHMPOBATH JNEHCTBUS MO €€ TOCTHKEHHUIO: COCTAaBJIATh IUIAH JIEHCTBHIA,
pacmpeaensaTh POy ¢ yuéTOM MHEHUN YI4aCTHHKOB, 00CYKIaTh PE3yIbTaThl COBMECTHOM pabOTHI;

MP12-ouieHHBaTh KadyeCTBO CBOETO BKJIAJla M KaXJAOTO y4YacTHHKA KOMaHIbl B OOIIMIA
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSM, OCYIIECTBISTh MO3UTUBHOE CTPATETHYECKOE TIOBEICHUE
B PA3JIMYHBIX CUTYAIUSIX, IPOSBISATH TBOPYECTBO U BOOOpaKEeHHE, ObITh MHUIIMATUBHBIM.

MP13-caM0CTOSTENIBHO OCYLIECTBIIATH [I03HABATEIbHYIO AESITEIbHOCTD, BBIABIIATH IPOOJIEMBI,
CTaBUTHh U GOPMYITUPOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BATEIBHON AESITETbHOCTA M KU3HEHHBIX
CUTYaIlUsAX, CAMOCTOSTEIBHO COCTaBISATh IUTAH PEIICHUS NPOOJIIEMbI € YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUTECHUM;

MP14-criocobcTBOBaTh  (POPMUPOBAHUS ¥ TPOSBICHHUS IIUPOKOW SPYAUIUMH B Pa3HBIX
00JacTsIX 3HaHUM, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHBINA U KYIbTYPHBIH YPOBEHB;

MP15-ymenne naBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JCSITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEIISIM.

MP16-ciocoOHOCTh TIOHMMaTh CBO€ SMOIMOHAIBHOE COCTOSHUE, BHJIETh HAMPABICHUS
pa3BUTHS COOCTBEHHOM SMOIIMOHANBHOMN Cephl, OBITh YBEPEHHBIM B ce0e€;

MP17-ciocoOHOCTh MOHUMAaTh SMOLMOHAIBHOE COCTOSIHUE JAPYrHX, YYUTHIBaTh €ro Mpu
OCYIIIECTBIIEHUU KOMMYHUKAIIMH, CIOCOOHOCTh K COYYBCTBHIO M COTIEPEKUBAHUIO;

—MP18 — cnocoOHOCTH TpPUHUMATH Ce0s, MOHMMAash CBOM HEJOCTATKU W JTOCTOMHCTBA,
MPUHUMATh MOTHBBI U apTyYMEHTHI APYTHUX JIIOJEH NPHU aHAIN3€ Pe3yIbTaTOB AEATEIbHOCTH,
MpU3HABaTh CBOE MpaBO W MPaBO APYrHX JIIOJeH Ha OIMOKHU, pa3BUBATH CIIOCOOHOCTH
MOHUMATh MUP C MO3UIUU APYTOro YEIOBEKa.

s popmuposanus smux pezyromamos y ooyuarowuxcsa popmupyromes YVJ/I:
PerynarusHeie

— CIOCOOHOCTh OMpeAeNaTh U (GOopMyIHpPOBATH LETU W 3aJauyd JEATEIHbHOCTH (KOHEUHBIN
pe3yNbTaT), aHATU3UPOBAThH YCIOBUS U pa3iuuHbie () (HEKTHBHBIC TyTH UX JOCTHIKEHUS;

— CIOCOOHOCTh KOHTPOJUPOBATH W YIPABJIATH HMMEIONIUMHUCA pecypcamu (BpeMs, CHIIHI,
CPEICTBa, BO3MOXHOCTH M TIp.); OIIEHUBATh MPABHIBHOCTH BBITIONHEHUS pabOThI, €€
COOTBETCTBUE 3aIJTAHUPOBAHHOMY PE3YNbTaTy U IJIaHY; BHOCUTH HEOOXOIUMBIE KOPPEKTUBHI;

— CHOCOOHOCTH OCO3HABaTh M OIEHUBATh COJEpXaHHUE U Pe3yJIbTaThl BBITOJIHEHHS
3aIIaHUPOBAHHON PabOThI, CpPaBHUBATH CBOM PE3YyJAbTAThl M CIOCOOBI WX JOCTHIKEHUS C
pe3ylbTaTaMi U CIIOCO0aMU JOCTHIKEHHS APYTUX; aHAIM3UPOBATh TMONYYCHHBIH OMBIT U
IUTAHUPOBATh NEPCIIEKTHUBBI €r0 HCIOIb30BaHUS B OyAyIIeM yueOHOM MpOIecce U BHEYPOUHOI
JeATETbHOCTH.

ITo3HaBaTenbHbBIE

— aHaAIM3HPOBaTh, CPABHUBATH, KIACCHPHUIIMPOBATH U 0000IIaTh (GaKThI U SIBICHUS. BBIIBIATH
MIPUYUHBI U CIIEJACTBUS MIPOCTHIX SIBICHUIA;

— OCYILECTBISATh CpPaBHEHUE, CEPHAMI0 U KIACCH(PHUKAIUIO, CAMOCTOATEIHHO BHIOHMpas
OCHOBAHUS ¥ KPUTEPUH JJIs YKA3aHHBIX JIOTHYECKUX OTNEPAIlfii; CTPOUTH KiIacCHU(PUKAITUIO Ha
OCHOBE JIUXOTOMHUYECKOTO JIeJICHUs (Ha OCHOBE OTPUIIAHUS);

— CTPOHUTH JIOTUYECKOE PACCYXkICHHUE, BKIKOYAIOIIEE YCTAHOBIECHNUE TPUUMHHO-CIEACTBEHHBIX
CBsI3€;

— CO03/1aBaTh CXEMAaTUYECKUE MOJIENH C BbIIEJICHHEM CYILIECTBEHHBIX XapaKTEPUCTUK O0bEKTA.

—  COCTaBJISThH TE3UCHI, PA3IMYHbBIE BUJbI IUIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.);



— 1npeoOpa3zoBbIBaTh HH(POPMAIMIO U3 OAHOTO BHJIA B APYroi (TaOIHIly B TEKCT U Tp.);
— BBIYUTHIBATH BCE YPOBHU TEKCTOBOHM MH(OpMAIINH;
— yYMETh ONpPEIENISITh BO3MOXKHBIE UCTOYHUKHA HEOOXOJUMBIX CBEICHUM, MPOU3BOJIUTH MOUCK
nH(pOpMalIUY, aHATM3UPOBATH U OLICHUBATH €€ JT0CTOBEPHOCTb.
KoMMyHUKaTUBHBIE

— CHOCOOHOCTBH HaXOJUTh BBIXOJ U3 CIIOPHBIX CUTYAllMi U HE CO3/1aBaTh OTKPBITHIX KOH(DIUKTOB;

— CIOCOOHOCTh MPUHUMATh PEUICHUSI U TPAMOTHO OTCTaMBAaTh CBOIO TOUYKY 3PEHUS; MPaBUIIBLHO
bopMyIUpOBATh U CTABUTH BOIIPOCHI; YETKO U MOJIHO BBIPAXKaTh MBICIIH;

— CIOCOOHOCTh KOHTPOJIMPOBAaTH CBOE IIOBEJIEHUE M TOBEACHHE NapTHEPOB B TPYIIIE;
COTPYIHUYATH C OJTHOTPYNITHUKAMH U TIE€AarOroM.

— CHOCOOHOCTh BOCHPUHUMATh WH(GOPMAILMIO B Pa3IUYHBIX PENPE3CHTATHBHBIX CHCTEMAX,
co3/1aBaTh LIEJOCTHBIM 00pa3 (mpeamera, CUTyalluu, SIBICHUSA, 3aKOHA M IIp.); CHOCOOHOCTh
MOJIy4aTh HEOOXOAMMYI0 HH(OPMAIMIO PA3IMYHBIMH CIHOCOOAMH W W3 Pa3IMYHBIX
WMCTOYHUKOB; BJAJETh MNPHUEMaMU O3HAKOMUTEIBHOTO, M3Yy4arollero, YCBAaWUBAaIOLIETO U
MOMCKOBOT'O YTCHUSI.

@opmuposanue YV nposooumcs npu nomowu peutenuss Ciedyiouwux munogulx 3a0ai no pasoenam:

— OCHOBBI CTPOCHHS BEIIECTBA;

— XHMHYECKHUE PEaKInH;

— CTPOCHHE M CBOMCTBA HEOPTAHMYECKUX BEIIECTB;

— CTpOEHHE U CBOICTBA OPraHUYECKUX BEIIECTB;

— KUHETHUYECKHE U TEPMOJMHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEAKIIUN;

—  PacTBOPBI;

— XUMHUA B OBITY U TPOU3BOCTBEHHOM JCSITEIHHOCTH YEIOBEKA.

PacuérHble 3a1a4u O XUMHH JENST HA TUIIBI, @ K&KIbIA TUI HA MMOATHIL.

Tun 1. Beruuciaenue no XuMu4eckum Gpopmyiam.

Tun 2. 3agaun Ha pacTBOPHI.

Tun 3. Pemenue 3a1a4d mo XumMuueckum Ghopmyram.

Tun 4. 3agaun Ha BeIBeIeHUE (POPMYITBI BEIIECTBA.

Tun 5. KomOvHUpOBaHHBIE 3a/1a4H.

Tun 6. 3agaun Ha KHHETUYECKUE 3aKOHOMEPHOCTH.

DKCIepuMEHTaIbHBIC 337]a41 — 9TO  3aJIaHUs MPAKTHYECKOT0 XapaKTepa, OTBETHI HA KOTOPHIE
HAXOJAT B Ipoliecce HAOMIOACHHWI 3a OMBITAMU HIIM TEOPETHUECKOTO  OOOCHOBAHMS CBOMCTB
BemecTB. [1o cBoeMy coniep kaHUIO IKCIIEPUMEHTAIbHBIE 3a/1aul MOKHO KJIACCHU(UIIMPOBATH TaK:
a) 3a7aud Ha HaOmoaeHue; 0) 3a4auyu  Ha TOJNyuyeHHE BEIIECTB; B) 3aJauyd Ha IMPOBEICHUE
XapaKTEepHBIX PEaKlvii; T') 3aJaddl Ha paclo3HaBaHWE BEIECTB; /) 3a/Jlaud Ha KOHCTPYMPOBAHUE
npubOopoB.

IIpeaMeTHbIE pe3yJbTaThI
[To yuebHOMYy mipenmery OOIL 12 Xumus (6azoswviii ypogens) TpeOOBaHUS K MPEIMETHBIM
pe3ynbpTaTaM OCBOCHHS 6a30BOTO Kypca MHPOPMATUKH JAOJKHBI OTPAKaTh:

ITP601-chopMupoOBaHHOCTH MPEICTABICHUN: 0 XUMHYECKON COCTaBJIAIOLIEN
€CTECTBECHHOHAYYHOU KapTHUHBI MUPA, POJIM XUMHH B IO3HAHUH SBJIICHUHA IPUPOIBI, B GOPMHUPOBAHUN
MBIIUICHUS U KYJIbTYPbI THYHOCTH, €€ () YHKIIMOHATBHOW IPaMOTHOCTH, HEOOXOIUMOM TSI peIeHus
MPaKTUYECKUX 3a7a4 M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO H
MPUPOJHOM Cpelie;

IIP602-Bi1aieHre CUCTEMOM XMMHYECKUX 3HAHWUM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAOIINE
MOHATHUS(XUMHUECKUI AJIEMEHT, aToOM, JJIGKTPOHHAs 000JIouka atoma, S-, pP-, -O-3JIeKTpOHHBIC
opOuTaIM aTOMOB, HWOH, MOJIEKYJa, BAJICHTHOCTb, JIEKTPOOTPHUIIATETHFHOCTD, CTETICHh OKUCIICHHSI,
XUMHUYECKast CBS3b, MOJIb, MOJISIpPHAasT Macca, MOJSIPHBI O0O0BEM, YIIIEPOIHBIA  CKEJeT,
GbyHKIIMOHAIbHAS TpyMa, paguKal, U30MepHsl, TOMOJOTUYECKUI Psi, TOMOJIOTH, YIIeBOIOPOIbI,
KHUCTIOPOJI- U a30TCOJIEPKAIINE COSAMHECHMSI, OMOIOTUYECKH aKTUBHBIE BEIIeCTBA(YTIEBOIbI, JKUPBI,
Oenku), MOHOMEp, MOJIUMED, CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHMS,
KPUCTAIIMYECKAsT PEHIETKA, TUMBl XUMUYECKUX peaKnuil (OKUCIUTEIHHO -BOCCTAaHOBHUTEIBHBIC,



9K30- U SHAOTEPMHUECKUE , PEaKIIM1 UOHHOTO OOMEHA), PacTBOP, HJEKTPOJIUTHI, HEAEKTPOIUTHI,
3JIEKTOPOJIMTHYECKAS IUCCOLUALINS, OKMCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOM peakuuu
XUMHYECKOE paBHOBECUE), TEOPUU M 3aKOHBI(TEOPHUS] XUMHUYECKOIO CTPOEHHUS OPTraHUYECKUX
BeliecTB A, M, bytiiepoBa, Teopust 31€KTPOJIMTUYECKON TUCCOLIMAILIUM, IeproIndeckuii 3akoH J[. M.
MenzeneeB, 3aKOH COXpPAaHEHHMS MaccChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKMHM S3bIK XHMMMHH,
(akTOJIOrMUECKUE CBEACHUS O CBOWCTBAX, COCTaBe, NOJY4YEHHMS M O€30MaCHOM HCIOJIb30BAHUU
BOXHEHMIINX HEOPraHUYECKUX U OPraHUYECKUX BELIECTB B OBITY M NPAKTHUUECKOH NIEATEIbHOCTU
YeJIOBEKa;

ITP003-yMeHne BBIABIATH XapaKTEpHbIE MPHU3HAKM M B3aUMOCBS3b M3YYEHHBIX IOHATHUH,
IPUMEHATh COOTBETCTBYIOIIME MOHATHS NIPU ONUCAHUM CTPOEHHS M CBOMCTB HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB U HUX MPEBpAILECHUI; BBIABISATH B3aUMOCBS3b XUMHUYECKMX 3HAHUU C
HOHATUSAMU U IPEACTABICHUAMH IPYTUX €CTECTBEHHOHAYUYHBIX NIPEIMETOB;

I[1P604-yMeHne UCIOJIb30BaTh HAMMEHOBAHUSI XMMHMUYECKUX COCIMHEHHM MEXIYHApPOIHOTO
COI03a TEOPETUYECKOM M NPUKIAJHOW XUMHMM M TpPUBHAJIbHBIE HA3BaHUS BaXHEHUIIMX
BEIIECTB(ITUIICH, alleTUJICH, TIIMLEPHH, (heHo, (hopMaTTbIAECTH I, YKCYCHAs! KHJIOTa, TIININH, YTapHBIH
ras, yJaeKUCIbli ra3, aMMuak, raiiéHHasi U3BeCTb, HeraléHHas U3BECTb, IUThEBAs COJA U JIPYTUX),
COCTABJIATH (POPMYIIBI HEOTAHMYECKUX U OPTaHMYECKHUX BEIECTB, YPABHEHUSI XUMHUYECKUX PEAKIINH,
OOBSICHATh HX CMBICH; TOATBEPKAATh XapaKTepHbIE XMMHUYECKHE CBOICTBAa BEIIECTB
COOTBETCTBYIOILIMMU IKCIIEPUMEHTAMH U 3aIIUCSAMU YPaBHEHUH peakuuid;

I1P605-ymenue  ycTaHaBiaMBaTh  IMPHUHAJICKHOCTb  M3YYEHHBIX  HEOPraHUYECKUX U
OpraHMYECKUX BEILIECTB K OMNPEENIEHHBIM KjlaccaM U IpyIIaM COEIMHEHUHN XapaKTepUu30BaThb UX
COCTaB M Ba)KHEHIMe CBONCTBA; ONpEAENATh BHJbl XMMHUYECKHX CBsi3eH (KOBaJICHTHAs, MOHHasd,
METaJUIn4ecKasi, BOJOPOJHAS)), THIIBI KPUCTAJUIMYECKUX PEIIETOK BEIIECTB; KJIACCH(PHUIIMPOBATH
XUMHUYECKHE PEAKIINH;

ITP606-B1aieHue OCHOBHBIMH METOAAMM HAy4HOTO ITO3HAHMUS BEIIECTB M XMMHUYECKUX
ABJICHUN(HaOII0IeHUE, U3MEPEHUE, SKCIIEPUMEHT, MOCITUPOBaHKE);

ITP607-ymMeHre MpOBOAUTH PACUETHI IO XUMUYECKUM (OpMYyiIaM M ypaBHEHUSIM XUMHUECKUX
peakimii ¢ UCIOIb30BaHUEM (DU3MUYECKUX BETMUMH XapaKTEPU3YIOLINX BELIECTBA C KOJIMYECTBEHHON
CTOPOHBI: Macchl, 00b€Ma(HOpMaJbHBIE YCIIOBHUS) T'a30B, KOJMWYECTBA BEIIECTBA; HCIOJIb30BaTh
CHCTEMHbIE XMMUYECKHE 3HAHUS JJISl MPUHATHS pEIIeHU B KOHKPETHBIX KU3HEHHBIX CUTYalMsX,
CBSI3aHHBIX C BELIECTBAMH U UX IPUMEHEHHEM,;

I1P608-ymeHue 1ulaHUpoOBaTh M BBINOJMHATH XUMHUECKUI HKCIEPUMEHT (TpeBpallieHus
OpraHMYECKHUX BEIIECTB NpHU HArpeBaHUM, I[IOJIyU€HHWE OTUJIEHA U U3YyUYEHUE €ro CBOWCTB,
Ka4eCTBEHHbIE PEAKIMM Ha allbJeTU/AbI, KpaxMall, YKCYCHYIO KHUCJIOTY; JeHaTypalusi OeJlKOB MpHU
HarpeBaHUM, LIBETHbIE PEAKIMU OEJIKOB; MPOBOJUTH PEAKLMM MOHHOTO OOMEHa, ONPENEITh Cpeny
BOJIHBIX PaCTBOPOB, KAUECTBEHHbIE PEAKIMH Ha CylIb(ar-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH
aMMOHMSI; pelIaTh SKCIEPUMEHTaJbHbIe 3aJauu Mo TtemMaM «Mertamib» U « Hemeramnsl») B
COOTBETCTBUM C TNpaBUIaMU TEXHUKH O€30MacCHOCTH TMpH OOpalleHuH , BEIIEeCTBAMU U
71a00paTOPHBIM 000PYAOBAHUEM; TIPECTABIATh PE3YIbTaThl XUMUUYECKOIO SKCIIEpUMEHTa B (hopme
3allMCU YPAaBHEHHM COOTBETCTBYIOIIMX pEaKUuil W (OPMYIHpOBaTH BBIBOJBI Ha OCHOBE 3THX
pe3yJbTaToB;

I1P609-ymeHue aHanM3MpOBaTh XMMUYECKYI0 HH(POPMAIUIO, IOJy4aeMyl U3 Pa3HbIX
HCTOYHUKOB (CpeACcTB MaccoBoi nH(popmanuu, cetb IHTepHET u Apyrue);

ITP610-ymenue coGuolaTh MpaBMiIa SKOJIOTUYECKH 11€7€CO00pa3HOro MOBEAECHUS B OBITY U
TPYZOBOH JESATEILHOCTH B LIEJISX COXPAaHEHUSI CBOETO 3/J0POBbS U OKPYKAIOIIEH Cpelibl; YYUTHIBATh
OMACHOCTb BO3JICHCTBUS HA JKUBBIE OPraHU3Mbl OINPEICIEHHBIX BEIIECTB, IMOHUMAas CMBICI
MOKa3aTelIsl MPeaeIbHON TONyCTUMON KOHIIEHTPAIINH;

I1P611-ymeHue npuMEHSATh 3HaHUS 00 OCHOBHBIX JTOCTYIHBIX METOJaX MO3HAHMS BEILECTB U
XUMHYECKHX SIBIEHUH U1 00y4aroKUXCsl ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSAMU 370POBbS;

I1P612-ymeHue ucnonb30BaTh penbeHO ToueuHyro cucreMy obOo3HaueHuit JI. bpains s
3aMUCH XUMHYECKUX (POPMYIT JUTsI CIICTIBIX M CTA00BUASIINX 00YJarOTuXCsl.



3 TEMATUYECKOE IINTAHUPOBAHUE U COAEPKAHUE YYEBHOTI'O IIPEJIMETA

Koasbl
HaumenoBaHue pa3jiesioB u Conep:xkanue yuyeOHOro marepuaja u (OpMbl OPraHu3anuM AesITeJIbHOCTH Oo0bem pe3y.IbTaTOB
TeM o0yuyarmuxcsi 4acoB ocBoenust OOII
1 2 3 4
Pazgesn 1. OcHOBBI CTPOEHUS BelleCTBA 8
Tema 1.1. Ctpoenue aromoB |Coaep:kaHue y4eGHOTr0 MaTepuasia 4
XUMHUYECKUX HJIEMEHTOB U BX0/1HOii KOHTPOJIb 1 JIPO2
[PUPOJIa XUMUYECKOU CBA3H | Jlekmust Nel. CoBpemeHHas Mojielib CTpoeHusi aroMa. CUMBOJIMUECKUN S3BIK XMUMUU. JIPO4
XUMHUYECKUH 3JEMEHT. DIEeKTpOHHas KoHpurypamus artoma. Kiaccudukanms MPO03
XMUMHYECKUX JJIEMEHTOB (S-, P-, O- ameMenTsl). BaeHTHBIE 371eKTPOHBI. BasieHTHOCTS. I1P602
ONEeKTpOHHAas MpHUPOJAa XUMHYECKOM CBSA3H. OJIEKTPOOTPULIATENbHOCTh. Buisl I1P609
XUMHUYECKOH CBS3H (KOBAJICHTHASI CBsI3b, €€ PA3HOBUIHOCTU M MEXAHU3MBI 00pa30BaHUS
(OOMEHHBI U JIOHOPHO-aKLENTOPHBIM), HOHHAs CBA3b, METAJUIMYECKasi CBS3b,
BOJIOPOJIHAS ) U CITOCOOBI €€ 00pa30BaHuUs.
JeMoHcTpanun. Mojenu aToMOB XUMHYECKUX 3JIEMEHTOB. MOI€IM MOJIEKYI TPOCTHIX
U CIIOKHBIX BemiecTB (mapoctepkHeBbie U Ctioapta- bpurne6a). Moaenu opOuraneit
pa3nuuHoil popmbl. Mozenu 13 BO3AYIIHBIX MIAPOB MPOCTPAHCTBEHHOTO PACTIONOKEHHS
Sp- Sp? - Sp® ruGpuAHEIX OpOHTaTEH.
IIpakTuyeckoe 3ansaTuNel. PemieHue mnpakTHYECKMX 3aJaHUM HA MCIOJb30BaHUE 2
XAMHYECKOM CUMBOJIMKY U HAa3BaHHWI COEMHEHUI 110 HOMEHKIIATYPE MEXAYHAPOIHOIO
COI3a TEOPETHMYECKOM W NPUKIAAHOW XUMUUM UM TPUBHAIBHBIX HAa3BaHUM IS
COCTABJICHUSI XUMHUYECKHX (HOPMYJ IBYXaTOMHBIX COCIUHEHHM (OKCUIOB, CYIh(HUIOB,
TUAPUIOB U T.I1.) ¥ IPYTUX HEOPTAHUUYECKUX COSAMHEHUN OTJENBbHBIX KIIACCOB.
[IpakTrueckue 3a1aHus HA YCTAHOBJICHUE CBSI3M MEXKIY CTPOSHHEM aTOMOB XUMHUYECKUX
AJIEMEHTOB U MEPUOJMYECKHM H3MEHEHHUEM CBOWCTB XMMHYECKUX HJIEMEHTOB U HUX
COEIMHEHUI B COOTBETCTBUU C MOJ0XKEeHUEM [leproinueckoi CUCTEMBI.
Tema 1.2. Ilepunognueckuin|Coaepxanne y4eOHOro MaTepuasia 4
sakon u Ttabmana J. W JTexmmaNe2.leprommueckas cucteMa XuMHdeckmx snementoB JI.M. Menzeneesa. 2 JIPO1
Menneneesa Ousnueckuit cmbica [lepuoanueckoro 3akona /.M. MenneneeBa. 3aKOHOMEPHOCTH JIPO4
W3MEHEHUSI CBOMCTB XUMHUYECKUX SJIEMEHTOB, 00pa3yeMbIX UMM MPOCTHIX U CIIOKHBIX MP0O4
BEILIECTB B COOTBETCTBUHU C MOJIOKEHHEM XMMHUYECKOTO 3jeMeHTa B llepruoanueckoit MPO06
cucreme. MupoOBO33peHUECKOe M Hay4yHoe 3HadyeHue Ilepmomgmueckoro 3akona I. U. MP11
Mengeneesa. IIporuossl JI.1. MenneneeBa. OTKpbITHE HOBBIX XMMHUUECKHUX 3JIEMEHTOB. I1P603




demoncTpauuu. Pazmmunbie  Gopmbl [Tepronuueckoit CHUCTEMBI XMMHUYECKHUX
anemenToB JI.M1. MenneneeBa. OOpa3iibl IPOCTHIX BEUIECTB OKCUAOB U THAPOKCHUIOB
snemenToB Il nepuona.

JlaGoparopubiii onbIT. CpaBHEHHUE CBOWCTB MPOCTBIX BEHIECTB, OKCUIOB U
ruapokcunos nemenTos I nepuona.

IIpakTuyeckoe 3ansitueNe2. PenieHue MPaKTUKO-OPUEHTHUPOBAHHBIX 3aJaHUN Ha
XapaKTePUCTUKY  XUMHYECKHX  JJIEMEHTOB  «MeTauimyecKkue/HeMeTaITNIeCKUe
CBOMCTBA, 3JIEKTPOOTPHULIATEILHOCTD U CPOACTBO K 3JEKTPOHY XUMHUYECKUX 3JIEMEHTOB B
COOTBETCTBHUE C UX AJICKTPOHHBIM CTPOCHUEM M TIOJIOKEHUE B NMEPUOJIUUECKON CUCTEME
xumuueckux snementoB .. Meneneena.

JemoncTpanuu. Pazimmunbie  GopMbl [lepuonuueckold CUCTEMBI XHUMHYECKUX
anemenToB JI.M. Menpeneena.

Paznen 2. Xumuueckue pe

AKIIUN

16

Tema 2.1. TUIBEI XUMHYECKUX
peakuuii

Conep:xanue yueOHOro MaTepuaJia

10

Jlekuma Ne3. Knaccudukanuss U TUNBI XMUMHYECKUX pEaKkUUd C y4acTHEM
HeopraHuuecknx BemecTB. (CocTaBleHHE ypaBHEHHMH PEaKUUil  COEAVHEHMS,
pa3loXKeHus, 3aMeleHHus, oOMeHa, B T. 4. peaKkui TOpEHHUs, OKHUCIICHHS-
BOCCTaHOBJICHHUS.

Jleknusi Ne4, VYpaBHEHHS OKHCJICHHSI-BOCCTAHOBJICHHUS. CreneHb OKHCIICHUSA.
Okucnutenb U BOCCTAHOBUTENb. OKHUCIUTENBHO -BOCCTAHOBUTEIBHBIE DPEAKLIUUA B
MPUPOJE, MPOU3BOJCTBEHHBIX MPOLIECCaX U )KU3HEESITETbHOCTA OPTaHU3MOB.

JlabopaTopHblii onbIT. OKHCIUTENbHBIE CBOMCTBA I€pMaHTraHaTa Kajlus B pa3InYHBIX
cpenax.

Jekmua NeS. KommuecTBeHHBIE OTHONIEHHWS B XUMHH. OCHOBHBIE KOIWYECTBEHHBIE
3aKOHBI B XUMUH U PACUETHI IO YPABHEHUAM XUMHUUYECKUX peakui. MoJp Kak euHuLa
KOJINUECTBA BellecTBa. MosipHas Macca. 3aKOHbI COXPAHEHUSI MACChl U SHEPTHUH. 3aKOH
ABorajipo. Monspabliit 006EM razoB. OTHOCUTENBbHAS TIOTHOCTD T'a30B.

IIpakTnyeckoe 3ansTueNe 3. «Tunel xumMuyeckux peakumit». MccinenoBanue Tunos
(Mo cocTtaBy M KOJMYECTBY HCXOJIHBIX M 0Opa3ylOIIMXCS BEHIECTB) U IMPU3HAKOB
XUMUYECKHUX PEAKLIUU.

IIpakTnyeckoe 3ansaTHeNe 4.Pacuérsl 1o ypaBHEHMSM XHMHMUYECKHUX PpEaKLHUHA ¢
HCITOJIh30BaHUEM MacChl, 00bEMa (HOpMabHBIE YCIOBHS) Ta30B, KOJIMUECTBA BEIIIECTBA.

JIP02
JIP0O3
JIPO4
MP04
MPO5
MP12
I1P605
I1P606
I1P607
I1PG10
I1P611

Conep:xanue yueOHOro MaTepuaJa

JIPO3




Tema 2.2. Dnexktpoiut-| Jlekumst Ne6. Teopus 2IeKTpONIMTHYECKON qucconnanuu. Monel. DnexktponuTsl. Peakiyn JIPO4
yeckasg ~ JUcCOlManus U] MOHHOro oOmeHa, CoOCTaBleHHE pEaKUUi HOHHOIO OOMEHa IyTEM COCTAaBJICHHUS HX 2 JIPO8
WOHHBIA 0OMEH MIOJTHBIX U COKPAIEHHBIX HOHHBIX YpaBHEHUN. KHCIIOTHO-OCHOBHBIE peakivu. 3aJaHus Ha MPO02
COCTAaBJICHUE MOHHBIX PEAKLIHM. MPO0O9
Jlemoncrpauuu.  CpaBHEHHME  DIEKTPOIPOBOJIHOCTH  PACTBOPOB  IEKTPOJIUTOB. MP10
WHaukaTopel 1 U3MEHEHUE UX OKPACKHU B Pa3HbIX cpeax. MP11
JlabopaTopHbIii onbIT. XapakTep AUCCOLMALMY PA3IMUHBIX THIPOKCHUIOB. rl'IIII”%(())%
IpakTnyeckoe 3ansitueNeS. Peakuuum ruaponusa. [IpoBeneHue peakuuii HOHHOIO
oOMeHa, Ompe/esieHue CpeAbl BOJHBIX PACTBOPOB. 3aJaHUsl HA COCTABJICHHE HOHHBIX
peaknuii. MccnenoBanue cpenbl pacTBOPOB colield, 00pa30BaHHBIX CHIIBHBIMU U CTA0BIMU 2
MPOTOJIUTAMH, U UX PEaKIUi ¢ pacTBOpaMH IIEIoun U kKapboHaTta HaTpus. CocTaBieHUE
peakumii ruaponusa coneil. [Ipaktuueckoe npuMeHEeHHe THaPOIn3a.
KonrpoabHnas padora Nel. |[«CTpoeHme BemiecTBa 1 XUMHUYECKHeE PeaKIUN». 2
N 16
Paznen 3.CTpoenne u cBOiCTBAa HEOPraHM4YECKNX BelleCTB
Tema3.1. Knaccuduxanus, |Conepkanue y4eGHOro MaTepuaJsia 4 JIPO1
HOMCHKJIaTypa © CTpOCHMEC JlekuusiNe7. IIpenMer HeopraHuueckol Xumuu. B3auMOCBA3b HEOPraHMYECKUX JIP02
HCOPraHWYCCKUX BCIICCTB BemecTB, Knaccudukanus Heoprannueckux BemiecTB. [IpocThie U CI0KHBIE BEIIECTBA. JIPO8
OCHOBHBIE KJIACCHI CJIOXHBIX BEIIECTB (OKCHABI, THAPOKCHABI, KHCIOTBI, COJH). MPO1
Homenknarypa W Ha3BaHHME HEOPTaHMYECKHX BEHIECTB HMCXOJsi M3 MX XUMHYECKOM MP04
(GbopMyIBI UM COCTABIIEHUE XUMUYECKON (POPMYIBI MCXO/AS M3 HA3BaHMSI BEUIECTBA IO MP09
MEXIYHAPOJAHOU U TPUBUAJIbHOM HOMEHKIIAType 2 MP12
MexMonekynspHble B3aumonaenctBusi Kpucramnoruapartsl, ArperaTHble COCTOSIHUS MP13
BemecTBa. Kpucrammueckue u amopdHbIe BemiecTBa. TUITBI KPUCTAITHIECKUX PEIIETOK 11P601
(aromHas1, MONIEKYJIsIpHAsI, HOHHAsS, METAJNTNYecKasi). 3aBUCUMOCTh (PU3NYECKUX CBOWCTB 11P602
BEIIIECTBA OT THUIA KPUCTALIUYECKON pemérku. [IpudamHbl MHOTOOOpasusi BEIIECTB. 11P603
CoBpeMeHHBIE MPEACTABICHUS O CTPOSHUH TBEPABIX, KHUIKUX U Ta3000pa3HbBIX BEIIECTB. 11P604
Kunkue KpucTaibl. 11P609
IIpakTuyeckoe 3anaTue Ne6. HomeHknaTypa HEOpraHMYECKHX BEILECTB: Ha3BaHHUE 2

BEIIECTBA HCXOAS M3 WX XUMHYECKOW (OPMYyNIbl WM COCTABJICHHE XUMHUYECKOM
dbopMynel WcxoAs W3 HaszBaHus BemiectBa mo MexayHapoxHoi (MIOITAK) wmum
TPUBUAIBHON HOMEHKJIAType.

Pemenne mpakTU4ecKux 3aJaHUN MO KiIaccH(UKAIMM, HOMEHKJIATYpE U XUMHUYECKUM

dbopMynaM HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX KJIaccoB (yrapHbIil ras, yrieKucibli




ra3, aMMHaK, TraméHHas HM3BECTh, HEraméHash H3BeCTh, NMUThEBas COJa U JPYTHUX):
Ha3bIBATh U COCTABJIATH q)OpMYHBI XUMHUYCCKUX BCIICCTB, OMPCACIIATh MTPUHAATICIKHOCTD
K kiaccy. Hcrounuku xumuueckod wuHbopManuu (HaydHas U ydeOHO-HAydHas
JauTepaTypa, CpeacTBa MaccoBoW WHpopMmaiuu, ceTh WHTepHer u apyrue). Ilomck
uH(pOpMaLlMU IO HA3BaHUSIM, UACHTU(PHUKATOPAM, CTPYKTYPHBIM (OpMyIiaM.

Tema 3.2. duzuko-
XUMHUYECKHUE CBOICTBa
HEOPraHUYECKHUX BEIECTB

Conep:xanue yueOHOro MaTepuaJia

JlekuuaNe8.Mertamner. OO0mume ¢Qu3nmdeckne W XUMHUYECKHE CBOWCTBA METAIIOB
CriocoObl  mONTyueHHs, 3HAUYCHHE METAIOB W HEMETaUIOB B MPHPOJAEC U
KHU3HEICATSIILHOCTH YEJIOBEKa M OpraHu3MoB. Koppo3usi MeTaJIoB: BHIbI KOPPO3WUH,
CHOCOOBI 3aIUTHl METALIOB OT KOppo3uu. OCOOCHHOCTH KOPPO3UH B MOPCKOH U
IIPECHOM BOJIE.

JNemoncrtpanuu. Komreknus MetaiioB. Moienn KpUCTAIUTMYECKUX PEIIETOK METAJIIOB.
Mogenu kpucTanIndeckux pemeéTok oaa, anmasa, rpagura.

Jlaboparopubie onbIThl. llonyuenue kucinopoga v ero cBoicTsa. B3aummoneiicTBue
METaJUIOB C PACTBOPAMM KUCIIOT U COJIEH.

JleknuaNe9.Hemerannel. O0ume gusnueckue U XMMUYECKHE CBOMCTBA HEMETAJIOB.
Tunuunele cBoiictBa HemetauioB IV — VII rpynn. Knaccudukanus u HomeHknarypa
coeMHEeHuI HemeTauioB. KpyroBopoTsl OMOTE€HHBIX 3JIEMEHTOB B PUPOJIE.

JlekumsaNel0.Xumudeckre CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BELIECTB
(oKCcHI0B, THUJIPOKCHUJIOB, KUCIIOT, COJIEH U JIp). 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
IIPOCTBIX BEIIECTB, BOAOPOAHBIX COEANHEHNH, BBICIIUX OKCUIOB U TMIPOKCHJIOB.

IIpakTH4eckne 3aHATHA

IIpakTuyeckoe 3anaTHeNe7. CocTaBieHHWE YpaBHEHUN XMMHYECKHUX PpEAKIUN C
Y4aCTHEM IIPOCTBIX U CIIOKHBIX HEOPIaHMYECKUX BEILECTB: METAIJIOB U HEMETAIUIOB;
OKCHJIOB METAJIJIOB, HEMETAJJIOB U aM()OTEPHBIX JIEMEHTOB; HEOPTaHUYECKUX KHCIIOT,
OCHOBaHMUU M aM(OTEPHBIX TUAPOKCHIOB; HEOPIrAaHWYECKUX COJIEH, XapaKTepH3YIOLINX
X CBOMCTBa. PemnieHne NpakTUKO-OPHMEHTHPOBAHHBIX TEOPETHUYECKUX 3aJaHUi Ha
CBOWCTBA, COCTaB, IMOJNy4YeHHE M OE30MaCHOE HCIOJb30BAHUE  BAKHEHUIIMX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUUECKOHN JAESITEIbHOCTH YeIOBEKa.

JIP02
JIPO3
JIPO4
JIPO8
MPO03
MPO06
MPO7
I1P603
I1P604
I1P606
I1P609

Tema 3.3. Unentudukamms

Conep:xanue yueOHOro MaTepuaJa

HCOPTraHNYCCKUX BCILICCTB

IIpakTnyeckoe 3ansaTHeNe8. «neHTH()HUKAIMA HEOPraHUUECKUX BEIIECTBY. Pemenue
OKCIEpUMEHTAIBHBIX 33/1a4 110 XMMHYECKUM CBOWMCTBAM METAJUIOB U HEMETAJUIOB, IO
pacrio3HaBaHUIO W TOJYYCHHIO METAJUIOB W HeMeTauioB. MpenTuduxarms

HCOPTaHUYCCKUX BCHICCTB C HCIIOJB30BaAHHUEM HX (I)I/ISI/IKO'XI/IMI/I‘ICCKI/IX CBOI>'ICTB,

JIPO3
JIPO7
MPO1
MPO3




XapaKTEePHBIX KaYeCTBEHHBIX peakinii. KauecTBeHHBIC peakiiuu Ha Cyab(dar-, kKapOoHaT- I1P605
, XJIOpUJl aHUOHBI, HA KATHOH aMMOHHUSI. ITP608
. I1P609

KonTpoabHas padora Ne2. |(«CBoiicTBa HEOPTaAaHMYECKHUX BELIECTBY. 2

Pa3jnen 4. CTpoeHue U CBOMCTBA OPraHUYecKHX BellecTB 24

Temad.1. Knaccuduxarmus, C
oJep:kaHue y4eOHOIro MaTepHuaJa 4

CTpOCHHE U HOMEHKJIATypa

OpraHMYECKHX BEIIECTB Jlekumust Nell.llosiBneHue u pa3BUTHE OpraHudeckod xumuu. [IpeaMer opraHnyeckoi JIPO1
XUMUU. MecTo W 3HAYCHHE OPTraHWYECKOM XUMHUU B CHUCTEME €CTECTBCHHBIX HaYK. JIPO3
XVUMHYECKOE CTPOCHHE KaK MOPSJAOK COCIUHEHHS aTOMOB B MOJIEKYJE COTJIACHO UX JIPO7
BaJICHTHOCTH. (OCHOBHBIE TIOJIOKEHUSI TEOPUH XUMUUYECKOTO CTPOCHHS OPTaHUYECKUX MPO3
coenuHenuii A. M. bByrtnepoBa. VYriiepoAHbId CKENET OPraHUYECKOM MOJIEKYJIBI. MPO6
3aBUCHUMOCTh CBOMCTB BEIIECTB OT XMMHYECKOI'O CTpPOEHHUs Mousiekyid. M3omepus u MP11
H30MEPBHI. MP13
[lonsatne o ¢ynkumoHansHOW Tpymnme. Pamukan. IlpuHmumel KiraccupUKANA 2 MP14
OpPraHMYECKUX COEIMHEHMH. MexayHaponHass HOMEHKJIATypa W [PUHLUIIBI I1P602
HOMEHKJIATypbl ~ OpraHuueckux coeauHeHuit. I[loHsTue 00  a3oTcomepskamux I1P603
COEIMHEHUIX, OMOIOTUYECKH aKTUBHBIX BEIIEeCTBax (yriieBojax, Kupax, Oenkax u ap.), I1P604
BBICOKOMOJIEKYJISIPHBIX COETMHEHUSAX(MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO). I1P611
JlemoHcTpauu. Moiei TOMOJIOTOB ¥ H30MEPOB OPTAHWYECKUX BEIECTB. 11P612
JlabopaTopHblii onbIT. V3roToBIeHNE MOJIEKY OPraHNYECKUX BEILECTB.
IIpakTuyeckoe 3anaTue Ne9. HomeHkiatypa OpraHM4ecKux COCIMHEHHNA OTIEIbHBIX
KJIaCCOB (HACBIIICHHBIE, HEHACHIIIEHHbIE M apOMATHYECKUE YTIEBOJAOPOMABI, CIUPTHI,
(dbeHONBI, aNbIeruibl, KETOHBI, KapOOHOBBIE KUCIOTH U Ap.) CocTaBleHUE MONHBIX U 9
COKpaIIEHHBIX CTPYKTYPHBIX (DOPMYS OpPraHWMYECKUX BEIIECTB OTIEIBHBIX KIJIACCOB,
HCIIOJNIb3Ysl MX HA3BAHUS 0 CHUCTEMATUYECKOM HOMEHKJArype. Pacu€rsl mpocreiiiieit
(bopMyITBI OPraHMYECKOW MOJIEKYJIBI, UCXOIS U3 dJIEMEHTAapHOTO cocTaBa(B%).

Tema 4.2. CpolicTBa Coaep:xanue yueOHOro MaTepuaJia 12 JIPO2

OpPraHUYeCKUX COCIUHCHUN JlekunsaNel2.OU3nK0-XUMUYECKHE CBOMCTBA OPraHUYECKUX COCIUHEHUH OTIEIbHBIX JIP04
KIaccoB  (ocoOeHHOCTH KiaccM(UKAMM ¥  HOMEHKIATyphl BHYTPH  KJacca; 2 JIPOS
TOMOJIOTUYECKHH psAnq u  obmas ¢dopmyna; u3oMepus; (U3NIECKHE CBOWCTBA; MP02
XUMHYECKHE CBOHCTBA; CIIOCOOBI MONyUeHH s ): MP03




-IIpEACIBHBIC YTJICBOAOPOABI. FopeHI/Ie METaHa KakK OJHMH H3 OCHOBHBIX HMCTOYHHKOB
TCILJIa B IPOMBINIJICHHOCTHU U GBITy. CBoiicTBa MMPUPOAHBIX YIJICBOAOPOAOB, HAXOXKIACHUC
B IIpUpoaAC U IPUMCHCHUC aJIKAHOB,

-HCIIPCACIBbHBIC MW aPOMATUUYCCKHUE YIJICBOAOPOIbI. HOJII/IMepI/BaLII/ISI OTHUJICHA KakK
OCHOBHOC HaAIpaBJICHUEC €r0 HCIIOJIb30BaHU. FopeHI/Ie allCTHJICHA KaK HCTOYHHKa
BBICOKOTCMIICPATYPHOT'O IJIAMCHU IJId CBAPKH U PE3KU MCTAJIJIOB.

JemoncTpanuu. OTHOLIEHHE METaHa, dTHJICHA, aleTHJIeHa M OeH30Ja K pacTBOpam
NepMaHraHara Kajaus u OpoMHOH Bojzie

JlekuuaNel3.Kucnoponoconepkamue COCIUHEHUsT (COUPTHI M TPOCThIE  A(UPHI,
(eHONBI, anpaeTUABl M KETOHBI, KAapOOHOBBIE KHCIOTHI W HMX MPOHU3BOIHBIE).
[IpakTrueckoe mNpUMEHEHUE ATWICHTIUKONSA, TiuiepuHa, ¢enona. [Ipumenenue
dopmanpaeruna, ameranbieruaa, YKCyCHOW KHCIOTHI. MbUIa, KaK COJHM BBICIINX
KapOOHOBBIX KHCIIOT. MOOIINE CBOMCTBA MBLJIA.

JemoncTpaunu. KayecTBeHHbIE peakKUMU Ha MHOTOAaTOMHBIE cUpThl. KauecTBeHHBbIE
peakiuu Ha ¢eHon. OKuCIeHHE aJbJAECTHUAOB U TIIOKO3bl B KHCIOTY C TOMOIIBIO
ruapokcuaa meau(1l)

Jlaboparopubie onbIThbl. CBOICTBA YKCYCHOM KHCIIOTBI, OOIIHE CO CBOMCTBaAMU
MUHEPATBHBIX KUCIOT. J[0Ka3aTenbCTBO HEMPEAEIBHOTO XapaKkTepa KUIAKOTO KUpa.

JleknuaNel4., A3zorconepkamue coequHEHUs (aMHUHBI, AMHHOKHUCIOTHI, OEIKH).
BricokOoMoeKysipHbIE COEAMHEHUS (CHHTETUYECKHE M OHOJOTUYECKH-aKTHUBHBIE).
Momnowmep. Ilomumep, cTpykrypHOe 3BeHO. [lommmepusanmsi 3THIEHa KaKk OCHOBHOE
HaIlpaBJIEHUE €r0 UCMNOJb30BaHus. [ eHeTnueckas CBsI3b MEXAy KJIacCaMH OPraHUYeCKHUX
COCTUHEHUH.

MPO5
MPO7
MP12
MP13
MP15
I1P601
I1P606
I1P608
I1P609
I1P610
I1P611
I1P612

JemoncTpauuu. [[BeTHBIE peakiiuu OEIKOB

JlaGopaTopHble onbIThbl. M3roToBieHHEe MAPOCTEPKHEBBIX U OOBEMHBIX Mojeneit
M30MEPHBIX aMMHOB. PacTBopeHue GenkoB B Boje M ux Koarynsuus. OOHapyXeHue
0enKa B KypHHOM SIi1le ¥ MOJIOKE.

IpakTuyeckoe 3anaTHeN210.CBolCTBa OpraHUYECKHX COEAMHEHUH OTIEIbHBIX
KJIacCOB (TpUBHAIBbHAS M MEXIYHApOJHAs HOMEHKJIATypa, XUMHUYECKHE CBOMCTBA,
CIOCOOBI MONYYEHHUS): TpeeNbHbIe (ATKaHBI U [IUKJIOATKAHBI), HEMPeIeTbHbIS(aTKEeHBI,
QIKWHBI W aJKaJWCHbI) W apOMAaTHYECKUE YTIEBOJOPOABI, CIUPTHI M (HEHOJBI,
KapOOHOBBIC KHUCIOTHI U 3(PHUPBI, ambIeTUIbl U KETOHBI, aMHUHBI U AMHHOKHUCIIOTHI,
BBICOKOMOJICKYJISIPHBIE COSIMHEHU. 3a/IaHMs Ha COCTABIICHUE YPAaBHEHUN XUMUYCCKUX
peakuuii ¢ ydacTeM OpraHM4eCKUX BEIIECTB HA OCHOBAHMM MX COCTaBa U CTPOCHMUSL.




IIpakTuyeckoe 3ansTHe Nell.CocrtaBineHue cxeM peaknui (B TOM YHCIE IO
MPEJIOKEHHBIM 1LIETIOYKaM MPEBPAILICHU), XapaKTepU3YIOIUX XUMHUYECKUE CBOMCTBA

OpPraHUYECKUX COEIMHEHUHN OTIENbHBIX KIACCOB, CIIOCOOBI X MOJYyYEHUS U Ha3BaHHE 2
OPraHUYECKUX COCIMHEHHUU IO TPUBHAIBHON WJIM MEXIYHAPOIHOM CUCTEMATUYECKON
HOMEHKJIaType. PeleHne mnpakTHKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUN Ha
CBOIMCTBA OPraHUYECKUX COCMHEHUN OTAENBHBIX KIACCOB.
IpakTnyeckoe 3ansaTueNel2 «lIpeBpailieHre OpPraHMYECKUX  BEIIECTB  MPU
HarpeBaHun» [lonyyeHue 3TIIeHa U U3y4EHHUE €ro CBOUCTBY. MoienupoBaHue MOJIEKYI 2
Y XMMUYECKUX MPEBPALLIECHUN HAa TPUMEPE 3TaHa, ITUJICHA, alleTUIICHA U JIp.
Tema 4.3. Wnentudpukanus/Coaepxanne y4eGHOro MaTepuasia 8 JIPO1
OpraHMYeCKux BemCeCTB, MX| Jleknusi NelS.buoopranunueckue coeaunenus. [Ipumenenune u Ouosiornyeckas poiib JIP02
3HAYCHUC W MNPUMCHCHHUC B| yrieBogoB. OKUCIEHHE YTIEBOAOB- UCTOYHUK SHEPTUU KUBBIX opraHu3MoB. Obmactu JIPO3
OBITOBOM M NPOU3BOJICTBEH-| mpUMEeHeHHs aMHHOKHCIOT. IIpeBpamnienne GeIKoB NI B OpraHu3Me. Bromormdeckue 2 MPO1
HO1 ISSITEIbHOCTHU YeJIOBEKa bynknun OenkoB. buonornueckue (GyHKIUU XUpOB. Ponb opraHuyeckoil XMMuu B MPO03
peIeHHH IpOoOIIEM ITUIIEBOH 6E30MaCHOCTH. MP04
Jlekumsa Nel6.Ponbp oprannueckoil XuMMHM B pelIeHHH MNpoOJIeM HSHEPreTHUecKoi MPOS
0€30MacHOCTH, B PAa3BUTHUM MEIUIIMHBI, CO3JIaHUU HOBBIX MaTepUajioB, HOBBIX MP07
HCTOYHUKOB 3HEpPruu(aibTepHATUBHbIE MCTOYHUKU AHEpPruH).OnacHOCTh BO3JEHCTBUS 2 MP08
Ha JKMBBIE OPTaHU3MBbl OPraHWYECKUX BEIIECTB OTIEIbHBIX KIACCOB(YIJIEBOIOPOIBI, MP13
CHUPTHI, (EHOJBI, XJIOPOOPraHUYECKUE IPOU3BOJHBIE, ANbJAETHABI U JAp.) CMBbICIH MP14
[IOKa3aTelis MPeAeIbHO JOIyCTUMON KOHLIEHTpaluu I1P601
IIpakTuyeckoe 3ansaTueNel3. «Mnentudukanus OpraHUYECKHX  COEIUHEHUN gggg;
OTJIENbHBIX KJIacCOB» (Ha MpUMeEpe allbJeTUI0B, KpaxMaia, YKCYCHON KHCIIOTHI, OEJIKOB
U T.OI.) C HCIOJb30BaHHEM UX (U3UKO-XUMHUYECKUX CBOWCTB M XapaKTePHBIX ggg} ;
KaueCTBEHHBIX peakmuil. JleHaTypanus Oenka mpu HarpeBaHuu. L[BeTHBIE peakiuu 2
0enkoB, BO3HUKHOBEHHE aHATMTHUYECKOTO CHUTHAJIA C TOYKH 3pPEHUS XUMHUYECKUX
IIPOLIECCOB npu IIPOTEKAaHNUH Ka4eCTBEHHOU peakuuy, MTO3BOJISOIIEN
UICHTU(PHUIUPOBATH MPEATIOKEHHbIE OPraHNYECKHUE BEIIECTBA.
Kountpoabnas padora Ne 3. («CTPpyKTypa M CBOiiCTBAa OPraHNYeCKUX BEIIECTB»». 2
Paspnen. 5. Kunernyeckne 1 TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKIui 4
Tema 5.1. Cxopoctp Coaep:xanme y4eOHOr0 MaTepuajia 4 JIP02
XUMHUYECKUX PEaKIUH. — JIP 03
XUMHHecKoe PaBHOBECHE Jlexmus Nel7.CxopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX (PaKTOPOB: MPUPOIBI 2 JIP 08
pearupyromux BELIECTB, KOHLEHTPALMM PEArupyroluX BEIIECTB, TEMIIEPATYPhI MPO1

(mpaBwio Bant-T'odda), mumomaan peaknmoHHON MOBepXHOCTH. TemnoBbie 3(HQeKThI




XUMHYECKHX peakiuil. JK30- U dHJAoTepMHuUecKue peakuuu. OOpaTUMOCTh peakuui.
XUMHUYECKOE pPaBHOBECHE M €ro CMEIICHHE IOJ JCHCTBUEM Pa3lIUYHBIX (HaKTOPOB
(KOHILIGHTpalMsl PearecHTOB HJIM IMPOJIYKTOB pPEaKIMH, JaBlIeHUE, TemIiepaTypa) A
CO3/aHUSI ONITUMAJIBHBIX YCJIOBUM POTEKAHUS XUMHUECKUX Ipoueccos. [Ipunmun Jle -
[Hatenbe. KatanuzaTopsl 1 HHTUOUTOPBI.

IpakTnyeckoe 3anaTueNel4.PenieHre NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha
aHam3 (HaKTOPOB, BIUSIONIMX HA U3MEHEHHUE CKOPOCTH XUMHUYECKOW PEakilvu, B T. . C
MO3UIMI SKOJIOTMUYECKH 11eJIeCO00Pa3HOro MOBEACHHUS B OBITY U TPYAOBOM JESTEIbHOCTH
B LIETISIX COXPAHEHUs CBOETO 3/I0POBBSI U OKPYXKAIOIIEH MTPUPOTHOM CPEIbI.

Pemennie mpakTUKO-OPHUEHTUPOBAHHBIX 3aJaHUl HAa NpUMeHeHue mnpuHiuna Jle-
[[Tarenbe, AJis HAXOXKACHUS HATIPABJICHHS] CMEIICHHS PABHOBECHSI XUMHUYECKOM peakiuu
U aHanu3 (pakTopoB, BIUSIOUINX HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHSI.

MPO02
MPO03
MPO06
MPO7
MPI11
MP12
MP15
I1P608
I1P609

Pa3nes 6. PacTtBopbl

Tema 6.1. Toustie 0
pacTBOpax

Coaep:xanue yueOHOro MaTepuaJia

Jlekumusa Nel8.PactBopenue kak (¢u3uko - xumudeckuil npouecc. PacrBopsl. CriocoOsl
IIPUTOTOBJIEHUS PacTBOPOB. PacTBopuMocCTh. MaccoBast 1011 paCTBOPEHHOTO BEIIECTBA.
CMmbICnT TOKa3aTenss MpelenbHO JOMYCTUMOM KOHIEHTPAallMd U €ro HMCIOJIb30BaHUE B
OLIEHKE YKOJIOTMYECKOH 6E€30IaCHOCTH.

[TpaBuia 3KOIOrHYECKH 11e71ecO00pa3HOro MOBEICHHs B OBITY U TPYAOBOM 1€ATEILHOCTH
B LIEJISIX COXPAHEHUsSI CBOETO  370POBbsSI U OKPY’KAIOLIEH MPUPOJHON CpeJibl; ONAaCHOCTh
BO3/ICICTBUS HA KUBbIE OPraHU3MBbI OIIPEIEIEHHBIX BELIECTB.

JIPO1
JIP02
JIPO3
JIPO5
JIP06
MPO03
MP04
MP14
I1P607
I1P610
I1P611

Tema 6.2. HcciaenoBanue
CBOMCTB PacTBOpPOB

OcHoBHOe conep:kanue

IIpakTnuyeckoe 3ansatue NelS. «IIpurotoBnenue pactBopoB».  IIpurorosnenue
pacTBOpPOB 33JaHHOM (MaccoBOi,%) KOHLEHTpauuu (C MPaKTUKO-OPUEHTHPOBAHHBIMU
BOIPOCAMH), OIpe/esieHUe Cpelpl BOJHBIX pPACTBOPOB. PemieHne mpakTHKO-
OpPUEHTHUPOBAHHBIX PACUETHBIX 3aJaHUIl Ha PacTBOPBI, HUCIOJb3yeMble B OBITOBOH M
IIPOU3BOJICTBEHHON JEATEIBHOCTH YEJIOBEKA.

JIPO3

JIP04

JIPO8

MPO02
MPO7
I1P607
I1P609
I1P610
I1P611

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJIePKaHUE (COePKAHUE TPUKIIATHOTO MOTYJIs1)

Pa3nes 7. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITeIbHOCTH YeJI0BeKa




Tema 7.1. Xumus B Obity u/Coaep:kaHue y4eOHOTo MaTepHajia

6 JIPO1

[POU3BOJICTBEHHOM JlekumaNe 19. Hogeilmme 10cTHXKEHUS HAYKU U XUMAYECKON TEXHOJIOTUU. Pob Xxumuu JIP02
JIEATEILHOCTH YEI0BEKA B 00€CIeYeHNN SKOJIOTHYECKOH, SHEpreTHueckoil Oe3omacHocTH. IlpaBuma moucka u » JIPO4
aHaIM3a XUMHUYECKOW MH(OpMalUU U3 Pa3IMYHBIX MCTOYHHMKOB (HaydHas W y4eOHO- MPO3

HayuyHas IMTepaTypa, CPeicTBa MaccoBoil uHdopmanuu, ceth MHTEpHET). MP04

MPO5

MPO0O8

MPO09

IMpakTnyeckoe 3aHaTusANel6. [louck u aHanu3 KEHCOB O MPUMEHEHUU XUMHUUYECKUX 2 MP16

BEIIECTB M TEXHOJIOTHH ¢ yuéToM Oymyieid mpodecCHoOHATbHOMN e TEITBHOCTH. MP17

MP18

I1P602

ITP606

IIpakTnueckoe 3anaTusa Nel7. 3ammra: IlpencraBieHue pe3yiabTaTOB pELICHUS 9 11P609

KeiicoB B (hopMe MUHU-JIOKJI/Ia C TIPE3CHTAIICH. 11212661112

IIpome:xyTouHas arrectanus: Au¢depeHHNPOBaAHHDBII 3aUeT

Bcero

78




4. YCJIOBUMSA PEAJIM3ALIUU TPOI'PAMMBI YYEBHOI'O ITPEIMETA

4.1 MaTepuajibHO-TEXHHYECKOE o0ecrneyeHne

Jlnst peanuzan mporpaMmbl y4eOHOro mpeaMera MPeayCMOTPEHO HAMYUE CISAYIOIIUX
CHeIHalIbHbIX TOMEIECHHI:

Ka6uner xumumn:

CTOJIbI YUEHHUYECKHE JIJIsl KaOMHEeTa XMMHUHU C CAHTEXHUKOM 14 mT.,

CTyJbs 28 1IT.,

CTOJI IGMOHCTPAIlMOHHBIN € MPUCTABKOM 1 mIT.,

CTYJI Juisl ipenogaBatens | mr.,

BBITSDKHOM mikad 1 mrT.,

HOyTOYK Acer E1-531 lmiT.,

npoektop Proxima C3255 1 wit.,

9KpaH | mr.,

3BYKOBBIE KOJIOHKH Microlab 2.0 solo4c 1 mit.,

METATUYCCKHH mKad U1t XpaHSHUs XUMHYECKOM TOCY Il M PEAKTUBOB 2 IIIT,
MeTaJUTMYeCKui ceid 2 mr,

JIOCKa MapKepHas MeJoBasi KOMOMHUpOBaHHas | 1miT.,

HA0Op XUMUYECKUX PEAKTHUBOB I10 TPYIIIIaM XpaHEHUS, TUIAKTUIECKHE TOCOOUSI.
I1O: 1. Windows 8.1 (mpodeccuonanpHas muten3us Ne 45829305, 6eccpodHo);
2. MS Office 2010 pro (mumensust Ne 48958910, Ne 47774898 , 6eccpouHo);

3. FBreader (ceo6oanoe); 4. WinDJwiev (cBo6oaHoe); 5. Google Chrome, (cBoboaHOE)

OobopynoBanue jgadoparopuu M pado4yux MecT JadOpaTOpuM: MEH3YPKH, MHIETKU
KaIeJbHUIIbl, TEPMOMETPBI, MUKPOCKOI, JYIbl, IPEIMETHBIE 1 TOKPOBHbBIE CTEKJIA, MIAHILIETHI AJIs
KalleJIbHbIX peakuuil, GuibTpoBaibHas Oymara, MpOMBIBAJIKU, CTEKISTHHBIE TPOOUPKH, PE3UHOBBIE
npoOKu, poHapUKU, HAOOP PEAKTHBOB, CTEKJISHHBIE MAJOYKH, IITATUBBI JJI1 MPOOUPOK; MEpHbIE
LWIMH/APBI, BOPOHKU CTEKJISIHHbIE, BOPOHKHU JlenuTeNbHble umuHapuueckue(50-100 mi), cTynku ¢
NnecTUKoM, (paphopoBble HalllKM, MUHUETHI, GUILTPEl OyMaXKHbIEe, BaTa, MapJsl, YacoOBblE CTEKIIA,
AIIEKTPOIUIUTKH, JJaOOPATOPHBIE LITATUBBI, CHUPTOBBIE TOPEIKH, CIIUYKH, TPUOOP JUIS MOTYdYEeHUS
ra3oB(MJIU TPOOUPKa C TA300TBOIHON TPYOKOM), AepiKaTETu ISl MPOOUPOK, CKIISTHKH JIJIs1 XPAHSHHS
PEaKTUBOB, pa3JaT4Hble JOTKH; XuMmuyeckue ctakaHbl(50,100 u 200 wmi); mmaTenu; MUHIETHI
TUTENIbHbIE IIMIIbI, CEKyHAOMepbI(TaiiMepsl), MepHble mnpoOupku(Ha 10-20m1) U MepHbIe
k011061(25,50,100u 200Mm) BoasiHast 6aHS(MIH TEPMOCTAT),, KOHUYECKUE KOJIOBI [1st TUTpoBaHusi(50
u 100M1), MHAMKATOpHBIE MOJOCKU i onpexaeneHus pH u crangapTHas MHIMKATOpHAs IIKana,
YHUBEpCAJIbHBINA MHIMKATOpP, nuneTku Ha 1, 10,50 mu(umu nozatops! Ha 1,5 10mi), Gropetku s
TUTPOBaHUsA, MeuIMHCKUE mnpuibl Ha 100-150 mi, nabopaTtopHblen/min aHanTuTH4Yecke Becsl, pH
METPBbI, CYIIUIBHBIN mIKad, U Ipyroe gadopaTopHOEe 000PYIOBAHUE.

4.2 UnpopmanmoHHOe o0ecniedyeHre peain3auuu NPOrpaMmMbl

Jnst  peanmzanuu  mporpaMMbl - yueOHoro mpenMera Oubnmoteunsii  poun BBIY
YKOMIUIEKTOBAH MEYaTHBIMU U 3JIEKTPOHHBIMU U3JAHUSIMHU.
OOyuJatonyiecss W3 4YHCIa WHBAIMIAOB W JIUI C OrPAaHUYECHHBIMH BO3MOXKHOCTSIMH 3I0POBBS
oOecrieyeHbl MEYaTHBIMU W (MJIM) AJIEKTPOHHBIMH 00pa3zoBaTeIbHBIMH pecypcaMu B (opmax,
AIAlITUPOBAHHBIX K OTPAHUYCHUAM UX 3JOPOBbA.

OcHoBHas JuTepaTypa
1. Tabpuensu O. C., OctpoymoB WU. I'., Cnaaxo C. A. Xumusa: yuebnuk g 10 kmacca.-
Mocksa: M3narensctBo «IIpocBenienuey, 2023.
2. T'abpuensu O. C., OctpoymoB WU. I'., Cnagxo C. A. Xumus: yueOnuk s 11 xmacca.-
Mocksa: M3narensctBo «IIpocBenienuey, 2023.



3. Amn¢unorenosa, 1. B. Xumus. ba3osblif ypoBens: 10—11 kmaccel : yueOHUK 7151 CpEIHETO
obmero oobpazoBanus / U. B. Aupunorenona, A. B. babkos, B. A. IlonkoB. — 2-¢ u3., ucmp. 1 JOII.
— Mocksa : UznatensctBo FOpaiit, 2023. — 290 c¢. — (O0meobpazoBarenbublil nmuki). — ISBN
978-5-534-16098-7. — Texkcr : anektpoHHbIi // OOpa3zoBarenbHas miargopma KOpait [caidt]. —
URL: https://urait.ru/bcode/530422

4. Kimoes, M. B. Opranndeckas Xumus : yaeOHOE TIOCOOUE ISl CPEIHEro MPodhecCHOHAIBHOTO
obpa3zoBanus / M. B. Kitoes, M. I'. A6nynnaeB. — Mocksa : MI3mparensctBo FOpaiit, 2023. — 231 c.
— (ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-15288-3. — Tekcr : 37eKTpOHHBIN //
OopasoBarenbhas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/520093

JlomoJIHUTeIbHAS JIUTEPATypa

1.Audunorenosa U.B.,babkoB A.B.,ITonkoB B.A.Xumus, MockBa, U3narensctBo FOpait 2024r-
291 ctp

2.bopucos A.H., Octpornsaos E.C.,boitioa T.B.,Apnamesa JI.I1. Xumus U3narensctBo Kaopyc
2024 r-332 c1p
3. JIyneiiko T.I'.,Is610 O.B., PemernukoBa E.A.3narensctBo Al [Tu Ap Menua,2024 »r.

DJIEeKTPOHHBIE pecypchl

1. www. pvg. mK. ru (omummnuana «I[Tokopu BopoObeBEI rOpBI»).

2. www. hemi. wallst. ru (OGpa3oBaTeNnbHBIN CAUT AJIS IIKOJTBHUKOB «XHUMUS»).
www.alhimikov.net (O6pa3oBarenbHbIN CANT ISl IIKOJIBHUKOB).
www. chem. msu. su (OaexTpoHHas 6MOIMOTEKA 10 XUMUH).
www.enauki.ru (MHTepHeT-u31aHue Uil yuuteneil « EcTecTBEeHHbIE HAYKn»).
www. lseptember. ru (Meronnueckas razera «llepBoe ceHTIOP»).
www. hvsh. ru (xypHan «XuMHS B LITKOJIEY).
www.hij.ru (kypHa « XUMUS 1 KU3HBY).
www.chemistry-chemists.com (37eKTpOHHBIH XKypHAT «XHUMUAKHA U XHUMHS)
https://e0s.vvsu.ru (asexTpoHHast oopa3oBarenbHas cpena BBIY).

PN O AW



https://eos.vvsu.ru/

5 KOHTPOJIb n OIEHKA PE3YJIBTATOB OCBOEHMAA
OBIIEOBPA3OBATEJIBHOI'O TIPEIMETA

KOHTpOJ'IB H OLICHKAa C(bOpMI/IpOBaHHOCTI/I JIMYHOCTHBIX, MCTAITPECAMETHBIX U IIPEAMCTHBIX
PE3YyIbTAaTOB OCYHIICCTBIIAOTCA B COOTBETCTBUH CO CIICAYIOIMMU IMOKA3aTCIISIMU

Pe3yabTaTsl OcHoBHbIE NOKA3aTeU OLleHKHU pe3y/bTaTa
o0yueHust (no Kasxcoomy pe3yibmamy, Ha KAKOM 3aHAMUU NPOBEPSEMCS U YeM
npoeepsiemcsi)
Tema OueHo4YHOe CpeCcTBO
JInaHoCTHBIE
JIPO1 Paznenl. Tema 1.2 YcTHBII ompoc, cobecei0BaHNe
Pa3nen 3. Tema 3.1 TectupoBanue
Pasznen 4. Tema 4.1, 4.3 Pemenwne ketica
Paznen 6. Tema 6.1 Harnucanwne pedepara
Paznen 7. Tema 7.1 BrinonHenue npaktuyeckoil padboTsl

Pemenne 3anau
Perrenne KOHTPOIBHOM PabOTHI

JIPO2 Pazgenl. Tema 1.1 VYcrHbIl onpoc, cobeceoBaHue
Pa3znen 2. Tema 2.1 TectupoBanue
Pa3zgen3. Tema 3.1, 3.2 Pemienune kerica
Paznen 4. Tema 4.2, 4.3 Hanucanue pedepata
Pazpen 5. Tema 5.1 BrimonHenue npaktuyeckoil paboTsl
Paznen 6. Tema 6.1 Pemntenne 3amau
Paznen’/. Tema 7.1 Pemennie KOHTPOILHON PabOTHI
JIPO3 Pazgen 2. Tema 2.1, 2.2 VYcrHbIl onpoc, cobeceoBaHre
Pa3znen 3. Tema 3.2, 3.3 TectupoBanue
Pazgen 4. Tema 4.1,4.3 Pemienune kerica
Pa3znen 6. Tema 6.1, 6.2 Hanmcanue pedepata

BrimonHenune npaktudeckoil paboTsl
Pemenue 3anau
Pemenrie KOHTPOILHON PabOTHI

JIP04 Pazpen 1. Tema 1.1, 1.2 YcTHBIN onpoc, cobeceioBaHue
Paznen 2. Tema 2.1, 2.2 TectupoBanue
Pa3nen 3. Tema 3.2 Pemenue keiica
Paznen 4. Tema 4.2 Harmmucanme pedepara
Pa3nen 6. Tema 6.2 Beinonnenue npakTuyeckon paboThl
Paznen 7. Tema 7.1 Pemenne 3amau
Perienne KOHTPOJIbHOM paboOTHI
JIPOS Pa3znen 4. Tema 4.2 YcTHBI onpoc, cobeceoBaHme
Paznen 6. Tema 6.1 TectupoBanue

BrlimmotHeHNE MPaKTHYECKON paboThI
Pemenue 3anau

JIP06 Paznen 6. Tema 6.1 YcTHbI onpoc, cobeceioBaHme




TectupoBanue

Beinonnenue npakTuyeckon paboThl
Penrenue 3anau

Perienne KOHTPOJIBHOM PabOTHI

JIPO7 Pa3nen 3. Tema 3.3 YcTHBIH onpoc, cobece1oBaHke
Paznen 4. Tema 4.1 TectupoBanue
BrlmmotHeHNE PaKTHYECKON paboThI
Pemenue 3anau
JIPO8 Paznmen 2. Tema 2.2 YcTHBII onpoc, cobeceoBaHne
Pazgen 3. Tema 3.1, 3.2 TectupoBanue
Pa3nen 6. Tema6.2 Pemenue keiica
Hanucanue pedepara
BrinonHenue npaktuyeckoil padboTsl
Pemenne 3agau
Perrenne KOHTPOJIBHOM pabOTHI
MeTtanpeameTHbie
MPO1 Pa3zgen 3. Tema 3.1, 3.3 YcTHBII ompoc, cobecei0BaHNe
Pasnen 4. Tema 4.3 TecTtupoBanue
Paznen 5. Tema 5.1 BrinonHeHue npaktuyeckoil padboTsl
Pemenne 3agau
Perrenne KOHTPOJIBHOM PabOTHI
MPO2 Pasnen 2. Tema 2.2 YcTHBIH onpoc, cobeceIoBaHKe
Paznen 4. Tema4.2 TectupoBanue
Paznen 5. Tema 5.1 Pemntenue keiica
Paznen 6. Tema 6.2 Harnucanne pedepara
BrimonHenue npaktudeckoii paboTsl
Pentenue 3amau
Perienne KOHTPOJIbHOM paboOTHI
MPO3 Pazgen 1. Tema 1.1 VYcrHbIl onpoc, cobeceoBaHue
Pa3znen 3. Tema 3.2, 3.3 TectupoBanue
Pazgen 4. Tema 4.1,4.2,4.3 Pemienune kerica
Pasznen 5. Tema 5.1 Beinonnenue npaktTuyeckoi paboThl
Pazgen 6. Tema 6.1 Pemrenue 3amau
Pasznen 7. Tema 7.1 Perienne KOHTPOJIbHOM paboOTHI
MP04 Paznen 1. Tema 1.2 YcTHbI# onpoc, cobece1oBaHNe
Paznen 2. Tema 2.1 TectupoBanue
Paznen 3. Tema 3.1 Pemenne xeiica
Pa3znen 4. Tema 4.3 Hanwucanue pedepata
Paznen 6. Tema 6.1 BrimonHenue npaktudeckoil paboTsl
Paznen 7. Tema 7.1 Pemenue 3anau
Pemenrie KOHTPOJILHON PabOTHI
MPO5 Paznen 2. Tema 2.1 YcTHBI onpoc, cobecenoBaHme
Pazgen 4. Tema 4.2,4.3 TectupoBanue
Paznen 7. Tema 7.1 Harmmucanwne pedepara
BrimonHeHune npaktudeckoii paboTsl
Penrenue 3anau
Perienue KOHTPOJIbHOM pabOTHI
MPO6 Pa3znen 1. Temal.2 YcTHBI onpoc, cobeceoBaHme
Pa3nen 3. Tema 3.2 TectupoBanue
Pa3nen 4. Tema 4.1 Penrenue xeiica
Pa3znen 5. Tema 5.1 Hanmcanue pedepata




BrlimotHeHNE MPaKTHYECKON paboThI
Pemenue 3amnau
Pemenre KOHTPOJILHON PaOOTHI

MPO7 Pazpnen 3. Tema 3.2 YcTHBII opoc, cobeceoBaHme
Pazgen 4. Tema 4.2,4.3 TectupoBanue
Paznen 5. Tema 5.1 Pemenue keiica
Paznen 6. Tema 6.2 Harmucanme pedepara
Beimonnenue npakTuyeckon paboThl
Penrenue 3anau
Perienne KOHTPOJIBHOM PabOTHI
MPOS Pa3znen 4. Tema 4.3 YcTHBIH onpoc, cobece1oBaHue
Paznen 7. Tema 7.1 TectupoBanue
Hanucanue pedepara
BrinonHenue npaktuyeckoil padboTsl
Pemenne 3agau
Perrenne KOHTPOJIBHOM pabOTHI
MPO09 Pasnen 2. Tema 2.2 YcTHBIH onpoc, coOeceIoBaHKe
Paznen 3. Tema 3.1 TectupoBanue
Paznen 7. Tema 7.1 Harnucanwue pedepara
BrinonHenue npaktuyeckoil padboTsl
Pemenne 3anau
Penrenne KOHTPOJIBHOM PabOTHI
MP10 Paznen 2. Tema 2.2 YcTHBIH onpoc, coOeceIoBaHKe
TectupoBanue
BrimonHenue npaktudeckoii paboTsl
Pentenue 3amau
MP11 Pazpen 1. Tema 1.2 YcTHBIN onpoc, codece1oBaHne
Pasnen 2. Tema 2.2 TectupoBanue
Pasnen 4. Tema 4.1 Pemntenue keiica
Paznen 5. Tema 5.1 Harmucanne pedepara
BrimonHenue npaktudeckoii paboTsl
Pemenue 3agau
MP12 Pazpen 2. Tema 2.1 YcTHBIN onpoc, codeceioBaHne
Paznen 3. Tema 3.1 TectupoBanue
Pasnen 4. Tema 4.2 Pemntenue keiica
Paznen 5. Tema 5.1 Harmmucanwne pedepara
Paznen 7. Tema 7.1 Beinonnenue npakTuyeckon paboThl
Penrenue 3amau
MP13 Pazpnen 3. Tema3.1 YcTHBIN onpoc, cobeceioBaHue
Paznen 4. Tema 4.1,4.2,4.3 BrimonHenue npaktudeckoil paboTsl
Pemenue 3amnau
MP14 Paznen 4. Tema 4.1, 4.3 YcTHBIN onpoc, cobeceioBaHue
Paznen 6. Tema 6.1 TecTtupoBanue
Pemenue keiica
Harmmucanme pedepara
BrimonHeHune npaktudeckoii paboTsl
Penrenue 3anau
MP15 Paznen 4. Tema 4.2 YcTHBIi onpoc, cobeceoBaHme
Pa3nen 5. Tema 5.1 TectupoBanue

Pemenue keiica
BrlimmotHeHNE MPaKTHYECKON paboThI
Pemenue 3agau




MP16 Pa3nen 7. Tema 7.1 YcTHBI onpoc, cobece1oBaHme
TectupoBanue
Hanucanue pedepara
Beimonnenue npakTuyeckon paboThl
MP17 Paznen 7. Tema 7.1 YcTHBII onpoc, cobeceoBaHme
TectupoBanue
Hanucanue pedepara
BrlmmontHeHNE MPaKTHYECKON paboThI
Pemenue 3amgau
MP18 Pa3nen 7. Tema 7.1 YcTHBIH onpoc, cobece1oBaHue
TectupoBanue
Brimonnenue npaktudeckoii paboTsl
Pemenue 3anau
[IpenmertHbie
I1P601 Paznen 3. Tema 3.1 YcTHBIHM onpoc, coOeceIoBaHKe
Paznen 4. Tema 4.2, 4.3 TectupoBanue
Pemenue kerica
Hanucanue pedepara
Brimonnenue npaktudeckoii paboTsl
Pemenue 3amgau
[1P602 Paznen 1. Tema 1.1 YcTHBIH onpoc, cobeceIoBaHKe
Paznen 3. Tema 3.1 TectupoBanue
Pasnen 4. Tema 4.1 Pemntenue keiica
Paznen 7. Tema 7.1 Harnucanne pedepara
BrimonHenue npaktudeckoii paboTsl
Pentenue 3amau
Perienne KOHTPOJIbHOM paboOTHI
I1P603 Pazgen 1. Tema 1.2 VYcrHbIl onpoc, cobeceoBaHue
Paznen 3. Tema 3.1, 3.2 TectupoBanue
Pazgen 4. Tema 4.1 Pemienune kerica
Hanucanue pedepara
BrimonHenue npaktuyeckoil paboTsl
Pemenue 3anau
I1P604 Pa3zgen 3. Tema 3.1, 3.2 YcTHBI onpoc, cobece1oBaHme
Paznen 4. Tema 4.1 TectupoBanue
BrimonHenue npaktuyeckoit paboTsl
Pemenue 3anau
ITPG05 Pazpen 2. Tema 2.1 YcTHBIN onpoc, cobeceioBaHue
Paszpnen 3. Tema 3.3 TecTtupoBanue
BrimonHeHune npaktudeckoii paboTsl
Penrenue 3anau
[TP606 Pazpen 2. Tema 2.1 YcTHBIN onpoc, cobeceioBaHue
Pazpnen 3. Tema 3.2 TecTtupoBanue
Paznen 4. Tema 4.2 Pemenue keiica
Paznen 7. Tema 7101 Harmmucanme pedepara
Beinonnenue npakTuyeckon paboThl
Penrenue 3anau
I1P607 Pazpen 2. Tema 2.1 YcTHBIi onpoc, cobeceoBaHme
Pa3nen 4. Tema 4.3 TectupoBanue
Paznen 6. Tema 6.1, 6.2 Pemenune kerica




Harmucanne pedepara
Beinonnenue npakTuyeckon paboThl
Penrenue 3anau

I1PGO8 Pazpnen 2. Tema 2.2 YcTHBII opoc, cobeceoBaHme
Pa3nen 3. Tema 3.3 TectupoBanue
Paznen 4. Tema 4.2 Pemenue keiica
Paznen 5. Tema 5.1 Harmucanme pedepara

Beimonnenue npakTuyeckon paboThl
Penrenue 3anau
Perienne KOHTPOJIBHOM PabOTHI

[1P609 Pasznen 1. Tema 1.1 YcTHBIH onpoc, cobece1oBaHue
Paznen 2. Tema 2.2 TectupoBanue
Pazgen 3. Tema 3.1, 3.2, 3.3 Pemenne keica
Paznen 4. Tema 4.2, 4.3 Hanucanue pedepara
Paznen 5. Tema 5.1 BrlmotHeHHE TPaKTHYECKON paboThI
Paznen 6. Tema 6.2 Pemenue 3amau
Paznen 7. Tema 7.1 Pemenre KOHTpOJILHON PabOTHI
I1P610 Pazpen 2. Tema 2.1 YcTHBII ompoc, cobecei0BaHNe
Pa3znen 4. Tema 4.2 TectupoBanue
Pasnen 6. Tema 6.1, 6.2 Pemenwne ketica

Hanucanue pedepara
BrinonHenue npaktuyeckoil paboTsl
Pemenne 3anau

I1P611 Pa3zgen 6. Tema 6.1, 6.2 YcTHBII ompoc, cobecei0BaHNe
Paznen 7. Tema 7.1 TectupoBanue

Pemenne keiica

Hanucanue pedepara

BrimonHenue npaktuyeckoil paboTsl
Pemenue 3amad

I1P612 Pazgen 4. Tema 4.1,4.2,4.3 VYcrHbIl onpoc, cobeceoBaHue
Paznen 7. Tema 7.1 TectupoBanue

Pemenne keiica

Hanucanue pedepata

BrinonHenune npaktuyeckoi padboTsl
Pemenue 3anau

Jlis  OlleHKH JOCTHIKEHHWS 3allllaHUPOBAaHHBIX pPE3yIbTaTOB OOYYEHHUs IO TMpeaMeTy
pa3zpaboTaH (HOHJ OIEHOYHBIX CPEJCTB JJIs MPOBEACHHS TEKYIIEr0 KOHTPOJS U MPOMEKYTOTHOU
aTTecTallid, KOTOpbIe pUjararTcs K pabodeil mporpaMMe mpeaMera.
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BJIAJJMBOCTOK 2024

1. O0uIne cBegeHUA

®onx oneHoyHBIX cpeAcTB (nanee — DPOC) mpenHasHayeH IS KOHTPOJS M OILCHKH
00pa3oBaTeNbHBIX JOCTHKEHH, OOydarommxcsi mo mnporpamme ydeOHoro mpenmera OOIL12
«XUMHS»

@OC BkIOYAIOT B ceOS KOHTPOJbHBIC MaTepUaibl Il MPOBEACHHUS TEKYIIETO KOHTPOJIS
yCIIeBAEMOCTH U MTPOMEKYTOUHOM aTTeCTaIllMu 1O MpeIMETY, KOTopas MPOBOIUTCS B (hopme Ipyrue
dopmel TudGepeHITIPOBaHHOTO 3aUeTa.

2. Ilnannpyemble pe3yjbTaTbl 00y4YeHUSI 1O TMpeAMeTy, o0ecreduBaroLIne
pe3yJbTaThl 0CBOEHHsI 00pa30BaTeIbHON NPOrPaAMMBbI
Kon pesynbprara
oOy4deHus

HaunmeHnoBaHue pe3yiibTaTta 06y‘IeHI/IH

JINYHOCTHBbIE
JIPO1 c(hOPMUPOBAHHOCTH YYBCTBA TOPJOCTH M YBAKEHUS K HCTOPUU U JOCTHKCHHSIM
OTEYECTBEHHOW XUMHYECKOW HayKH; XHUMHYECKH TpaMOTHOE TIOBEJICHUE B
poeccnoHabHON N1eATENbHOCTH U B OBITY HpU OOpaIleHUUd ¢ XUMHUYECKUMU
BEILIECTBAMH, MaTepUaJIaMy U MPOLIECCAMU
JIP02 TOTOBHOCTh K TPOJOJDKEHUIO 00pa3oBaHUs W TOBBIIICHHUS KBaTU(UKAIMKA B
130paHHON MPO(hEeCCUOHATBHON NEATeTbHOCTH U OOBEKTHBHOE OCO3HAHUE POJIH
XUMUYECKUX KOMIIETEHLIUH B 3TOM
JIPO3 CHOCOOHOCTh HCTOJB30BaTh JOCTHIKEHHS COBPEMEHHON XWMHUYECKOW HAayKu U
XUMHYECKUX TEXHOJIOTUU JJIs1 TOBBIIICHUSA CcOOCTBEHHOTO HHTCJUICKTYAJIbHOI'O
pa3BUTHS B BEIOpAHHOM MPO(deCcCHOHABEHOM e TENIbHOCTH

JIP04 FOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO M caM000pa30BaHUIO Ha MPOTSHKEHUN
BCEU KU3HU
JIPOS c(OPMHPOBAHHOCTh IKOJIOTHUECKON KYJIbTYphl, IOHUMaHHUE BIMSHUS COLUAIIBHO-

SKOHOMMYECKUX TMPOIECCOB HAa COCTOSHUE MPUPOIHOM M COLMANbHON Cpelbl,
0CO3HAHME TTI00AILHOTO XapaKTepa 3KOJIOIHYECKHX MpolieM

JP06 HENpUATUE JEUCTBUIN, TPUHOCAIINX BPEIl OKPYXKAIONIEH cpeae
JIPO7 COBEPILICHCTBOBAHUE SI3BIKOBOM M YWTATEIbCKOW KYJIbTYphl KakK CpeacTBa
B3alMOJICHCTBUS MEKIY JTIOAbMH U TO3HAHUSA MUpa
JIPO8 OCO3HaHUE LIEHHOCTU HAy4YHOM JEATEIbHOCTH, TI'OTOBHOCTb OCYILIECTBIIATH
[MPOEKTHYIO U UCCIIEI0BATEIBCKYIO IEATEIBHOCTh MHANBHIYAIbHO U B IPYIIIIE
MeTanpeIMeTHble
MPO1 YMEHHE CaMOCTOSITEIbHO (OPMYIMPOBATh M  aKTYaJIM3MpOBaTh MpolieMmy,

paccMaTpuBaTh €€ BCECTOPOHHE, OMNpPENesITh LEeNHU JAESITeIbHOCTH, 3a/1aBaTh
MapamMeTpbl U KPUTEPUU UX JOCTHUKECHHS, BHOCUTh KOPPEKTHBBI B JACSITEIHLHOCTD,
OLICHUBATh COOTBETCTBHE PE3YyJbTATOB IIEJIIM, OLEHUBATh PUCKU TMOCIEICTBUMN
e TeTbHOCTH

MP02 BJIaJICTh HAaBbIKAMHM Y4eOHO-HMCCIIEOBATENBCKONM M MPOEKTHOM JeATeNbHOCTH,
HaBBIKAMU pa3peleHus npodiieM




MP03

CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIIPHOMY ITIOHMCKY MCTOJOB PCIICHUA
IIPAKTUYCCKUX 3aa4, IPUMCHCHUIO PA3JIMIYHBIX MCTOOOB ITO3HAHUA

MP04

BJIAJICTh BUJAAMH  JEATEIBHOCTH 1O TIOJIYYCHHIO HOBOTO 3HAHHUSA, €ro
WHTEpIpeTaluy, MNpeoOpa3oBaHUI0 U TNPUMEHEHHIO B PA3IMYHBIX Y4eOHBIX
CUTYaIUSAX, B TOM YUCJIC IIPH CO3JJaHUH YICOHBIX U COIUATBHBIX TPOCKTOB

MPOS

YMCHHUE IICPCHOCHUTH 3HAHHA B II03HABATCIbHYIO H IIPAKTHYCCKYIO obnactu
PKU3HCACATCIIbHOCTH, MHTCTPHUPOBATH 3HAHUS U3 PA3HBIX MPCIMETHBIX oOJacreit

MP06

BJIAICTb HAYYHBIM THUIIOM MBIIUICHUA, BJIAICTb HaquOﬁ TepMI/IHOJIOFHGfI,
KJIFOUCBBIMU ITOHATHAMH U MCTOAaMU

MP07

BbIJIBUT'aTh HOBBIC UJICH, IIPCAJIaraTb OpUTrHHAJIbHBIC TOAXOAbI 1 PCIICHUA

MPO08

BJIaJICTh HAaBBIKAMHU MOJy4eHHUS WH(POpPMAMM W3 HMCTOYHHKOB Pa3HBIX THIIOB,
CaMOCTOATENIBHO  OCYLIECTBIATH  IIOMCK, aHAJIW3, CUCTEMATU3aLHUI0 U
WHTEPIPETAINIO HHPOPMALIUY PA3TUYHBIX BHIOB U ()OPM MPEICTABICHUS

MP09

BJIaJICTh Pa3siInIHbIMU crocobamu 06HICHI/I$I u B3aI/IMOII€I>'ICTBI/I$I,
APTYMCHTUPOBAHHO BECTU AOHUAJIOI, YMCTb CMATI'4aTb KOH(i)J'II/IKTHLIC CUTyaluu,
pa3BépHYTO U JIOTUYHO MH3JlaraTb CBOIO TOYKY 3pCHHUA C MCIIOJIb30BAHUCM
A3BIKOBBIX CPCACTB

MP10

[MOHMMATh W UCIOJb30BaTh IMPEUMYIIECTBA KOMAHIHOW W WHAWBUIYAILHON
paboThI

MP11

BbIOMPATh TEMATUKY U METO/IbI COBMECTHBIX JACUCTBUI C y4ETOM OOLIUX HHTEPECOB
I BO3MOXKHOCTEH KaKIOrO 4i€Ha KOJUIEKTHBA, NPUHUMATH LIEJIM COBMECTHOM
NIESTEIIBHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH AEUCTBHS 10 €€ TOCTUKEHUIO:
COCTABJIATH IUIAH JIEMCTBHM, PACIPENEATh POJIU ¢ yUETOM MHEHUN YYaCTHHKOB,
00CYX/1aTh pe3yJbTaTbl COBMECTHOM PabOTHI

MP12

OIICHMBATh Ka4eCTBO CBOETO BKJIAJa M KaKJOTO y4aCTHUKAa KOMaHIbI B OOIuil
pe3yiabTaT TO pa3pabOTaHHBIM  KPUTEPUSIM, OCYIIECTBISITH TO3UTHUBHOE
CTPATErnYeCKOoe IMOBEJICHUE B PA3JIMYHBIX CUTYALUSAX, MPOSBIATh TBOPUYECTBO U
BOOOpaXkeHre, ObITh UHUIIMATHBHBIM

MP13

CaMOCTOSITEJIbHO ~ OCYILECTBJIATh IO3HABATEIIbHYIO JCSITEIBHOCTb, BBIABIATH
po0JIeMbI, CTAaBUTh U (POPMYJIIMPOBATH COOCTBEHHBIC 3aJ]a4K B 00pa30BaTEIbHON
NEATEIBHOCTH M KM3HEHHBIX CHUTYalUsX, CAMOCTOATEIBHO COCTABIJIATH IUIAH
pelieHrus MpoOieMbl €  y4€TOM HMMEIOIIMXCS  PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEN U IIPEANIOYTEHUN

MP14

CIOcOOCTBOBaTh (POPMHUPOBAHUS U TPOSIBIECHUS IIUPOKOM SpYAMLIMU B Pa3HbIX
o0JacTsx 3HaHUI, MOCTOSHHO MOBBIIATH CBOM 00pa30BaTENbHBINA U KYJIbTYPHBII
YPOBEHD

MP15

YMCHHC 1aBaTh OLICHKY HOBBIM CUTYallUAM, BHOCUTH KOPPCKTUBBI B ACATCIILHOCTD,
OIICHUBATh COOTBCTCTBUEC PE3YJIBTATOB LICIISAM

MP16

CMOCOOHOCTh MOHUMATh CBOE YMOLIMOHATIBHOE COCTOSIHUE, BUAETh HAIPaBJICHUS
pa3BUTHS COOCTBEHHOM SMOIMOHATBHOMN cepbl, ObITh YBEPEHHBIM B ce0e

MP17

CIIOCOOHOCTH MOHUMATh 3MOLMOHAILHOE COCTOSTHUE JAPYTUX, YYUTHIBATH €T0 MPHU
OCYILECTBICHUH KOMMYHUKAIIUH, CIOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHUIO

MP18

CIOCOOHOCTh NPUHUMATH ce0s, MOHMMAasi CBOM HEIOCTAaTKHM M JOCTOMHCTBA,
[IPUHUMATh MOTHUBBI M APryMEHTBI IPYTUX JIOAEH IIpU aHAIU3E PE3yJbTaToOB
NesTeNIbHOCTH, MpHU3HaBaTh CBOE MpPAaBO U MPaBO JAPYrux JOJeH Ha OMIMOKH,
[pa3BUBaATh CIIOCOOHOCTH MOHUMATh MU C TIO3UIIUH IPYTroro YyeaoBeKa

NpeaAMETHbIC

11P601

cOPMUPOBAHHOCTh ~ TMPEACTABICHUN: O  XUMHYECKOH  COCTaBISIOMIEH
€CTECTBEHHOHAYYHON KapTHUHBI MUPA, POJIM XUMHH B TIO3HAHUU SIBJICHUN IPUPOJIBI,

B (OpMHUPOBAaHUM MBIIUICHUS M KYJIbTYPbl JHUYHOCTH, €€ ()YHKIIMOHAIBHON




PaMOTHOCTH, HEOOXOUMOH ISl PEIICHHS MPAKTHYECKUX 3a/1a4 M SKOJIOTUICCKH
00OCHOBAaHHOT'O OTHOWLICHUSI K CBOEMY 3I0POBbBIO U IIPUPOIHOM Cpeie

11P602

BJIaJICHUE CUCTEMOM XUMHUYECKUX 3HaHUM, KOTOpast BKJIIOYACT:
OCHOBOIIOJIATalONIMe  MOHATUA(XMMUYECKUH  3JIEMEHT, aToM, JJEKTPOHHas
00oyiouka aroma, s-, P-, -d-3JEKTPOHHBIC OPOUTAIM aTOMOB, HWOH, MOJIEKYIIa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, CTEIIEHb OKUCIICHMSI, XUMUYECKAas CBA3b,
MOJTb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YITIEPOAHBIN CKeNeT, (QyHKIIMOHATIbHAS
rpyIna, paaukall, U30MepHsi, TOMOJIOTMYECKUH psill, TOMOJIOTH, YIJIEBOAOPOIBI,
KUCIOPOA- W  a30TCOJEpXKAIME COEAMHEHHs, OHOJOTHMYECKH AaKTHBHBIC
BelecTBa(YIJIeBObI, KUPBI, OCITKN), MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBHICOKOMOJICKYJISIDHBIE ~ COCOUHEHMS, KPHUCTAUIMYECKash  PEINETKA,  THUIIBI
XUMHUYECKUX  peakuuid  (OKHCIUTENbHO  -BOCCTAHOBHUTENBHBIE, JK30- U
SHIOTEPMHUYECKUE , PEAKUUU HOHHOro OOMeHa), pacTBOp, 3JIEKTPOJIMTHI,
HEJJIEKTPOJIUTHI, AIIEKTOPOIIMTUYECKAS JCCOLM AL, OKHCIIUTENb,
BOCCTAHOBUTENIb, CKOPOCTh XHMHYECKOM peakIuy XHMHUYECKOE paBHOBECHE),
TEOPUU U 3aKOHBI(TEOPUS XUMUYECKOI'O CTPOCHUSI OPraHMUYECKUX BelecTB A, M,
byTiiepoBa, TeOopus 30EKTPOJUTHYECKON JUCCOLMALMM, NEPUOAUYECKUN 3aKOH
JI.11. MenneneeB, 3aKOH COXpaHEHUsI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN
SI3bIK XUMHUH, (PAKTOJOTMUYECKUE CBEIECHUS O CBOICTBAX, COCTaBe, MOJIYYEHUS U
0€30MaCHOM HCIIOJIb30BAHUM BA)KHEHIIMX HEOPraHUYECKUX U OPraHMYECKUX
BEILIECTB B ObITY U IPAKTUYECKOH JI€ATEIILHOCTH YeJIOBEKa

11P603

YMCHHC BbIABJIATH XAPAKTCPHBIC MPHU3HAKHU U B3aMMOCBA3b U3YYCHHBIX HOHHTHﬁ,
MMPUMCHATH COOTBCTCTBYIOIIUC IIOHATHA HpPHU OIIMCAHHWU CTPOCHUA U CBOICTB
HCOPIraHUWYCCKUX W OpPraHHYCCKHX BCHICCTB M HX HpeBpameHHﬁ; BBISBJIATH
B3aMOCBS3b XMMUUYECKUX 3HAHHU C IOHATHUIMH H MNpEaACTaBICHHUAMU IOPYIrux
CCTCCTBCHHOHAYUYHBIX IIPCIMCETOB

11P004

YMEHHE HCIIOJIb30BAThH HaVMEHOBAHUSA XUMHUUYECKUX COEAMHEHUI
MEKTYHAPOJHOTO COK3a TEOPETUYECKOW W MPUKIATHON XMMHUHM U TPUBUAJIbHBIC
Ha3BaHMs BaXHEWIIMX  BEHIECTB(ITWJICH, alleTWJIeH, TJHUIEepuH, (eHoll,
(dhopmanbieru, yKCycHasi KUJI0Ta, TIUIMH, YrapHBINA Ta3, YISKUCIBINA Ta3, aMMHAK,
ran€HHas U3BEeCTb, HETAIEHHAs! U3BECTh, IUThEBAsA COJNA U APYTHX), COCTABIIATh
q)OpMYJ'II)I HCOTaHNYCCKUX U OPraHUYCCKHUX BCIICCTB, YPABHCHUA XHUMHUUYCCKHX
peakiuii, OOBSACHATH WX CMBICHT;, MOATBEPKIATh XapaKTEpPHbIE XHUMHUYECKUE
CBOMCTBA BCIICCTB COOTBETCTBYIOIIMMHU SKCIICPUMCHTAMHU U 3alIUCAMU ypaBHCHI/Iﬁ
peaxkuui

I1P605

YMCHHUC YCTAaHABJIMBATb IMPUHAIJICIKHOCTE H3YUCHHBIX HCOPraHUYCCKUX U
OpPTraHUYCCKUX BCUICCTB K OHpCIIeJ'IéHHLIM KjlacCaM H TIpyIlIamM COC,Z[I/IHCHI/Iﬁ
XapPaKTCPU30BaTh HX COCTaB U BayKHEHIITIIE CBOI)IICTBa; OIpeaAciIiATbL BHIBI
XHUMHYECKHUX CBS3EH (KOB&J’ICHTHa}I, HOHHAas, MCTAJIJIMYCCKAad, BOI[OpO,Z[HaSI)), THIIBI
KPpUCTATNIMICCKUX peH_IéTOK BCIICCTB, KJ'IaCCI/I(i)I/IIII/IPOBaTB XUMHYCCKUEC PCAKITUH

11P606

BJIAJICHUC OCHOBHBIMH MC€TOAAMHW HAYYHOI'O IMO3HAHHA BCHICCTB U XUMHUYCCKUX
SIBIICHUI (Ha6J'IIOIlCHI/IC, HU3MCPCHUC, SKCIICPUMCHT, MO,Z[CJIHpOBaHI/Ie)

11P607

YMEHHE TPOBOAMTH pPACUYETHl 1O XHUMHUYECKUM (opMyidaM U ypaBHEHHSIM
XUMAYECKMX  peakUuMii ¢  HCHOJb30BaHHWEM  (U3MUECKUX  BEJIHYUH,
XapaKTepU3YIOMIUX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, 00bEMa
(HOpManbHbIE yCIOBHUS) ra30B, KOJIMYECTBA BELIECTBA; UCIOJIb30BAaTh CUCTEMHBIE
XUMUYECKHE 3HAHMUA JUISI NPUHATHS PEHIEHUH B KOHKPETHBIX JKU3HEHHBIX
CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM

11P608

YMCHHC IIJIAHUPOBATHL U BBINIOJIHATH XUMHYSCKUM SKCIICPUMCHT (HpeBpameHmI
OPraHNYCCKUX BCIICCTB IIPU HArp€BaHWH, ITOJYYCHHEC OTHUJIICHA U HU3YYCHUC €ro

CBOfICTB, KauCCTBCHHLBIC PCAKIIMKU Ha aJIbACTU/bI, KpaXMajl, YKCYCHYIO KHUCJIOTY,




neHarypauus OeTKOB NMPU HarpeBaHWU, LIBETHBIE PEaKIUU OEJIKOB; MPOBOAUTH
peaKIu HOHHOTO OOMEHA, ONPEEISATh CPEy BOJHBIX paCTBOPOB, KAUECTBEHHBIE
peakuuu Ha cyibdaT-, KapOOHaT- U XJIOPUI-aHUOHBI, Ha KATUOH aMMOHHUSL; peliaTh
DKCIIEPUMEHTAJIbHBIE 337auu 1o TemMaM «Meramib» U « Hemeramns»y) B
COOTBETCTBUM C IMpaBWJIaMU TEXHUKU Oe30macHOCTHM IMpu oOpalleHuu
BEIIeCTBAMH U Ja0OpaTOpPHBIM 00OpYIOBAHUEM; MPEICTABIATh PE3YJIbTATHI
XUMHUYECKOr0 SKCIIEpUMEHTa B (hOpMe 3amUCH ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GOpMyINPOBATh BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB

11P609

YMEHHUE aHAIM3HPOBATh XMMHUYECKYI0 HH()OPMALHUIO, MOIY4aeMyl0 W3 PasHbIX
MCTOYHUKOB (CpesICTB MaccoBOi nH(popMaruu, cetb IHTepHET u 1pyrue)

11P610

yMEHHUE COOJII0IaTh MpaBHiIa YKOJOTHUECKH 11e1ecO00pa3HOTro MOBEJCHUS B OBITY
U TPYJOBOM JIEITEILHOCTH B IIEJISIX COXPAHEHUS CBOETO 370POBbS M OKPYKaroLIen
CpCAbl; YYUTBIBATH OIIACHOCTH BO3IICI>'ICTBI/I$[ Ha JKUBBIC OPraHU3Mbl OHpeHeHéHHI)IX
BEIL[ECTB, IOHUMAsi CMBICII TIOKa3aTelisl MPEACIbHOM JOMYCTUMON KOHIICHTPALIHH

I1Po11

YMCHHC TPUMCHATH 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX METOAAX IMO3HAHHU BCILICCTB
1 XHUMUYECKUX SBICHUH JJIA o6yqa101u1/1xcs[ C OTpaHUYCHHBIMU BO3MOXKHOCTAMU
310POBbA

11Po12

YMEHHE UCII0Ib30BaTh Pelibe(pHO ToUueUHyI0 cucTeMy o0o3HaueHuil JI. bpaitns nis
3aMMCU XUMHUYECKUX (OPMYIT [UIs CIICHBIX U CIa0OBUIAIMX 00yUYarOIIUXCsl

3. CooTBeTCTBHE OLIEHOYHBIX CPEICTB KOHTPOJIUPYEMbIM pe3yJbTaTaM 00yUeHu st
3.1 CpencTBa, npuMeHsieMble /ISl OLIEHKH YPOBHSI T€OPeTHYEeCKOIi MOAT0TOBKHU

Kpatkoe Konx [Tokaszarens oBiageHus HanmenoBanue oieHOYHOTO
HAaUMEHOBAaHHME | pe3yjbTara | pe3yibTaTamu 0OydeHUs CpeZCTBa U MPEJICTaBIEHUE €T0 B
pasznena (monysnsi) / | oOydeHHs dOC
TEMBbI IpEeAMETA Texymmit [TIpomexxyrounas
KOHTPOITh aTTecTanus

Pazgen 1. OCHOBBI CTpOCHUS BEIIECTBA

Tewma 1.1. Ctpoenue CnocoOHOCTh 0CO3HABATh

aTOMOB XMMHUYECKUX CBOM KOHCTUTYLIHOHHBIE

DIIEMEHTOB H 7Ipoy  [paBam 00513aHHOCTH,

Mpupoaa yBa)KCHHE 3aKOHA U

XUMHYECKOH CBSI3U MIPaBOTIOPSIIKA B
UH(POPMALMOHHOM cepe
CnocoOHOCTD
chopMHpOBaThH Bomnpock! Tecra 1-
HpaBCTBEHHOE co3HaHue, |Bompocer mis (11 (m. 6.1)

7posa  [PTUMECKOrO NOBENeHUs C cobecenoBanus |Keiic No2 (11.6.4)

VCITOJIb30BAaHUEM (m. 5.1, Bompochl
UH(POPMAIMOHHO- 1-5), Tema 1.1  |Bompock! Ha
KOMMYHUKaI[MOHHBIX Pedepar 1 cobecenoBanue 20,
TEXHOJIOTHIt (m.5.2) 21,22, 25(m. 6.3)
CrocoOHOCTh CTaBUTh U
dbopMynupoBath

COOCTBEHHBIE 3a7a4H B
MP0O3  |oOpa3zoBaTenbpHOM
NCATCIIBHOCTHU U
YKU3HECHHBIX CUTYAIUSIX JUIS
pelieHust
WH(POPMAITMOHHBIX 33]1a4




I1P602

CrocoOHOCTB BJIAIETh
CUCTEMOM XUMHYCCKHUX
3HaHWI, KOTOpas BKJIFOYAECT:
OCHOBOIIOJIAraroIIre
MOHATUA(XUMUYCCKUN
DJIEMCHT, aTOM,
AIIEKTPOHHAS 000JI0YKa
aToma, s-, p-, -d-
PIICKTPOHHBIC OpOUTATH
aTOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTD,
AIIEKTPOOTPHUIIATEIIBHOCTb,
CTENEHb OKUCICHHS,
XUMHUYECKASI CBSI3h

Tema 1.2.
[Iepnonnueckuit
3aKOH U Ta0Iuna
/1. 1. MenneneeBa

JIPO1

Crioco6HOCTb
(dbopMHpOBaTh YYBCTBO
rOPJIOCTH U YBaKEHUS K
WCTOPUU U TOCTUKEHUSIM
OTEUYECTBEHHOU
XUMUYECKON HAYKH;
XMMUYECKH I'PaMOTHOE
[IOBE/ICHNE B
npodeccuoHaIbHON

e TEIIBHOCTH U B OBITY
npu 0OpaLEeHNH C
XUMUYECKUMHU
BELIECTBAMH, MaTEpUATIaMHU
U TIPOLIECCAMU;

JIPO4

CnocoOHOCTh U TOTOBHOCTh
K 00pa30BaHUIO U
caM000pa30BaHHUIO Ha
MPOTSKEHUH BCEU JKU3HU,

MP04

CriocoOHOCTBD BIIAJIETH
BUIAMU IEATEIILHOCTH IO
MOJTYYCHUIO HOBOTO 3HAHHMS

MPO06

CrniocobHOCTh (hopMHU-
POBaHMWEC HAYYHOI'O TUIIA
MBIIIJICHUS

MP11

Crioco6HOCTh BBIOMPATH
TEMAaTUKy U METOJIbI
COBMECTHBIX JIECUCTBHI C
y4ETOM OOIKX UHTEPECOB
1 BO3MOXKHOCTEH KaXJ0Tr0
JJIeHa KOJIJICKTHBA,
MPUHUMATH LU
COBMECTHOH ICATCIBHOCTH,
OpraHU30BBIBATH U
KOOPIUHUPOBATH JCHCTBUS
O €€ JOCTHKCHHUIO:
COCTaBJIATH IUIAH JICHCTBUH,

Bomnpoce! u
3aJlaHus JIs
cobecenoBaHUs
(m. 5.1, Bompochl
1-5), Tema 1.2

Bormpocs Tecta 12-
27 (m. 6.2);
Keiic Nel (1. 6.4)

Bormpocs! Ha

cobecenoBanue 23-
24(6.3)




pacipenesnsaTh poyy ¢
Y4ETOM MHEHUI
Y4aCTHUKOB, OOCYXKIaTh
pe3yJIbTaThl COBMECTHOU
paboTHI

I1P603

CnocoOHOCTh
c(hOpMUPOBAHHOCTH
YMEHHIA BBISBIISATH
XapaKTepHbIC IPU3HAKHU U
B3aMMOCBSI3b H3y4CHHBIX
[MOHSATUH,

Paznen 2. XuMnuueckue peakuuu

Tema 2.1. Tumnel
XUMHUYECKAX
peakiuii

JIP02

CnocoOHOCTh U TOTOBHOCTh
K MPOJAOHKCHHUIO
00pa30oBaHUs U MOBBIIICHUS
KBaJIM(DUKALMY B
n30paHHOI
MpoQeCCHOHAIBHON
1EeATETbHOCTH U
00BEKTUBHOE OCO3HAHUE
POJI XUMUYECKUX
KOMIIETEHILIMI B 3TOM

JIPO3

CnocoOHOCTh
WCII0JIH30BaTh JTOCTH)KCHHS
COBPEMEHHOM XUMHUUYECKON
HAYKW U XUMHUYECKUX
TEXHOJIOTHH JJIs1
MOBBIIICHHUS] COOCTBEHHOTO
WHTEJUIEKTYaJIbHOTO
pa3BUTHS B BbIOpaHHOM
npodeccuoHaNbHOM

e TeTbHOCTH

JIP0O4

CnocoOHOCTh ¥ TOTOBHOCTD
K 00pa30BaHUIO U
caM000pa30BaHMIO Ha
MPOTSKEHUH BCEU KU3HU

MP04

CrocoOHOCTh BIAJIETh
BUaMH JIEATEIILHOCTH 110
MOJTYYCHUIO HOBOTO 3HAHMUS,
€ro MHTEPIPETAINH,
peoOpa3oBaHuUIO U
MPUMEHCHHIO B PA3TUYHBIX
y4eOHBIX CUTYalUsX, B TOM
YHCIIC TIPU CO3JIaHUM
y4IeOHBIX M COIUAITbHBIX
MPOCKTOB

MPO5

CriocoOHOCTh U YMEHHE
MIEPEHOCUTH 3HAHUS B
MO3HABATCIbHYIO 1
MPaKTUUYECKYIO0 00JIacTH

KH3HCOCATCIIbHOCTH,

Bomnpoce! u
3aJlaHus JIs
cobecen0BaHUs
(m. 5.1, Bompochl
1-6), Tema 2.2

Bonpocs! Tecta 28-
36 (1. 6.2)

Bormpoc Ha
cobecenoBanue

27(6.3)




WHTETPUPOBATH 3HAHUS U3
pPa3HBIX IPEIMETHBIX
oOJracTen

MP12

CrocoOHOCTh  OIICHHBATH
KaueCTBO CBOETO BKJIAJla H
Ka)JI0TO YYaCTHHKA,
KOMaH/IbI B o0t
pe3yibTaT o
pa3pabOTaHHBIM
KPUTEPUSIM, OCYIIECTBIISTH
MO3UTUBHOE
CTpaTEeruuecKoe IMOBEACHHE
B Pa3IMYHBIX CUTYaIUsX,
MPOSIBIIATE TBOPYECTBO H
BOOOpaxeHUeE, OBITH
WHUITUATHBHBIM

ITP605

CriocoOHOCTh U YMEHHE
yCTaHaBJIMBATh
[IPUHA/JIEKHOCTD
W3Y4ECHHBIX
HEOpPraHUYECKUX U
OpPraHMYECKUX BEILECTB K
onpeaenEHHBIM KjlaccaM U
rpynmaM COeIMHEHUN
XapaKTepU30BaTh UX COCTaB
1 BaKHEHIIINE CBOMCTBA;
ONPEENATh BUJIBI
XUMHUYECKUX CBS3EH
(xoBaJIeHTHas1, HIOHHas,
MeTaJlJI4ecKasi,
BOJIOPOJIHAST)), TUIIBI
KPUCTAINIMYECKUX PEIIETOK
BEIIIECTB;
KJIaccu(puIpoBaTh
XUMHUUECKHE PEaKIuu

[1PG06

CrocoOHOCTE U BIIaZCHHUE
OCHOBHBIMH METOIaMU
HAyYHOTO ITO3HAHUS
BEIIECTB U XUMUYECKHUX
saBJIeHUH (HaOII0eHue,
U3MEpEeHHe, IKCIIEPUMEHT,
MOJICIIUPOBAHNE)

I1P607

CriocoOHOCTh U YMEHHE
[IPOBOJAUTD PACUYETHI 110
XUMHUYECKUM (hopMyiaM u
YpaBHEHUSAM XUMUYECKHIX
peaKuuid C UCI0JIb30BAHUEM
(UBUYECKUX BEITUYHH,
XapaKTEPHU3YIOIINX
BEILIECTBA C
KOJINYECTBEHHOW CTOPOHBI:
Macchl, 00bEMa




(HOpMaJbHBIE YCIOBUS)
ra3zoB, KOJIMYECTBA
BEIIECTBA; UCIIOJIb30BATh
CUCTEMHbIE XUMUYECKUE
3HAHUS I IPUHITUS
pELICHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BELIECTBAMU U
UX IPUMEHEHHEM

I1P610

CriocoOHOCTh U YMEHHE
co0JTI01aTh MpaBUIIa
HKOJIOTHYECKU
11e7IecO00Pa3HOTOo
TIOBEJICHUS B OBITY U
TPYIIOBOH JEATEIILHOCTH B
IeJISIX COXPAHEHHSI CBOETO
3JI0POBBS U OKPYKaIOIIeH
Cpebl;

I1P611

CriocoOHOCTh ¥ YMEHHE
HPUMEHSTh 3HAHUS 00
OCHOBHBIX OOCTYITHBIX
METO/IaX MO3HAHUS
BCIICCTB 1 XUMHNYCCKUX
SIBJICHUH U1l 00y4aloIuXcst
C OIrpaHUYCHHBIMHA
BO3MOXKHOCTSIMH 37I0POBbSI

Tema 2.2.
DNeKTpoIu-
THYECKas
UCCOLMAIS U
HOHHBIN 00MeH

JIPO3

CIOCOOHOCTH UCTIONb-
30BaTh JTOCTUKEHUS
COBPEMEHHOM XUMHUUYECKON
HAYKW U XUMHUYECKUX
TEXHOJIOTHH JJIs1
MOBBIIICHHUS] COOCTBEHHOTO
WHTEJUIEKTYaJIbHOTO
pa3BUTHS B BbIOpaHHOM
npodeccuoHaNbHOM
NesATeTbHOCTH

Bomnpoce! u

JIPO4

CIIOCOOHOCTH ¥ TOTOBHOCTD
K 00pa30BaHUIO U
caM000pa3oBaHHUIO Ha
MPOTSKEHUH BCEU JKU3HU

3aJlaHus JUIS
cobece0BaHUs
(m. 5.1, Bompochl
1-4), Tema 2.2

JIPO8

CrocoOHOCTbL OCO3HAHUS
[IEHHOCTH HAyYHOU
JCATCIIbBHOCTH, TOTOB-HOCTH
OCYIIECTBISITH TIPOEKTHYIO
W MCCIIEI0-BaTEIbCKYIO

eI TeNIb-HOCTD
WHWBUIYAIEHO M B TPYIIIIE

MPO02

Cr1ocoOHOCTD BIIAJIETh
HaBBIKAMH y4eOHO-
HUCCIIENOBATEILCKOMN 1

MPOEKTHOM IE€SITEIbHOCTH,

Pedepar 2 (1.
5.2)

Bormpocs! Tecra 37-
47 (1. 6.2)

Bormpoc Ha
cobecenoBanue 26,
31, 32(m 6.3)




HaBBIKAMU pa3peIICHHSI
po0Jem;

MP09

CnocoOHOCTh BIAJCTh
pa3IMYHBIMH CIIOCO0AMHU
OOILIEHNST U B3aUMO/IEH -
CTBUS, apTyMEHTHPOBAH-HO
BECTH JIMAJIOT, YMETh
CMSATYATh KOH(QIMKTHBIC
CUTYaIlHH;

MPI11

CrnocoOHOCTh BBIOUPATh
TEMAaTUKY U METO/IbI
COBMECTHBIX IEHUCTBUHU C
y4€TOM OOILKX UHTEPECOB
1 BO3MOYKHOCTEHN KaX0ro
YJIeHA KOJIJICKTHBA,
MIPUHUMATh LIETU
COBMECTHOM ICATCILHOCTH,
OpraHu30BBIBaTh U
KOOPIAWHUPOBATH JCHUCTBUS
10 €€ TOCTHKEHUIO:
COCTaBJIATH ILIAH JICHCTBUI,
pacipenesnsiaTh poy ¢
Y4ETOM MHEHHUI
Y4aCTHUKOB, OOCYXKIaTh
pe3yJIbTaThl COBMECTHOM
paboThI

I1P608

CriocoOHOCTb U YMEHHE
[UTAHUPOBATH U BBITIONHSATH
XUMHUYECKUN IKCIIEPUMEHT,
MIPOBOJINTH PEAKITUU
MOHHOTO OOMEHa,
OTIPEICIIATh CPEy BOTHBIX
pPacTBOPOB, KAUE€CTBEHHBIE
peaxkiuu Ha cyibdar-,
KapOOHAT- U XJIOPU/I-
AHUOHBI, Ha KATHOH
AMMOHWUSI; PEIIaTh
DKCIIEPUMEHTAIbHBIC
3ajauu 1Mo TeMam «Me-
TauTb» U « HemeTar-eny»)
B COOTBETCTBUU C
MPaBHJIAMU TEXHUKH
0€301acCHOCTH

I1P609

CrocoOHOCTh U yMEHHE
AQHATM3UPOBATH XUMU-
YECKYI0 HH(POPMAIIHIO,
MOJIy4aeMyI0 U3 pa3HbIX
HMCTOYHHUKOB (CPEIICTB
MaccoBOW HH(poOpMaLuy,
cetb HTEpHET U ApyTHE)




KonTposbHas Samanusg KP Nel
pabota Nel. (m.6.1)

Pa3nen 3.CtpoeHue 1 cBOHCTBAa HEOPTAHUYECKUX BELLIECTB

Tema3.1. JIPO2 C1ocoOHOCTB U TOTOB-
Knaccudukanus, HOCTb K MTPOJIOJKEHUIO
HOMEHKJIaTypa U 00pa3oBaHMs U MOBBIIIIE-
CTpPOCHHUE HUS KBATU(UKAIUY B
HEOPTraHUYECKUX n30panHOl podeccruo-
BEILIECTB HaJILHOH JIeSITEILHOCTH

JIPO8  |CiocoOHOCTh U OCO3HA-HHE
[IEHHOCTH HAy4YHOU

eI TEIbHOCTH,TOTOBHOCTD
OCYIIECTBISITH IPOEKT-HYIO
W MCCIICZIOBATEIh-CKYIO

eI TeIbHOCTD
WHWBUIYAJILHO U B

rpyIe.
MP08  |CriocoOHOCTH BIIaJIE€Th
HaBBIKAMU TTOTYYCHUS
nH(pOpMaLIUU U3
HMCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSTENIHHO
OCYILECTBIISATH TIOUCK,
aHAJIN3, CHCTEMATH3aIUI0 U |Bonpocs! 1

Bomnpocs! Tecta 48-

WHTEPIIPETALUIO 3a0aHUsA IS 62 (n. 6.2)
priperat A ¢ Bormpoc Ha
MH(pOpMaLIMU Pa3IMYHBIX  |cOOEce10BaHuUs
cobecenoBanue 33(
BUJIOB U (hopm (m. 5.1, Bompochl 16.3)
MPEACTABICHUS 1-5), Tema 3.1 '
MP09  [CriocoGHOCTH BIIAjETh Pedepar 5

pa3IMYHBIME CIIOCO0AMU (1.5.2)
OOIICHUS B B3aUMOJIEHi -
CTBUSI, ApTYMEHTHUPOBAH-HO
BECTU JTUAJIOT, YMETh
CMSITYaTh KOH(QIUKTHBIC
CUTyallUH, pa3sBEPHYTO U
JTIOrMYHO M3J1araTh CBOIO
TOYKY 3PEHUS C UCTIOJIb-
30BAHHUEM SI3BIKOBBIX
CpENCTB

MP12 CrocoOHOCTh OLIEHUBATH
Ka4yeCTBO CBOEr0 BKJIaaa U
Ka)KJIOTO yYaCTHHUKA
KOMAaH/IBI B OOIIHIH
pe3ynbTaT 1Mo
pa3pabOTaHHBIM
KPUTEPUSIM, OCYIIECTBISATH
MO3UTHBHOE
CTpaTernyeckoe MoBeAeHUE
B Pa3IUYHBIX CUTYyAIHX,
MPOSIBIISATH TBOPYECTBO U




BOOOpakeHue, ObITh
MHUIIMAaTUBHBIM

I1P602

CrocoOHOCTh U BIaJIeHUE
CUCTEMON XMMHYECKUX
3HAHU, KOTOpast BKIIIO-
YaeT: OCHOBOIOJIATraloIIne
MOHATUSA(XUMUYECKUN
HIIEMEHT, aToM,
AIIEKTPOHHASI 000JI0UYKa
aToma, s-, p-, -d-
AIIEKTPOHHBIE OPOUTATIU
aTOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTb, 3JIEKTPOOT-
PUIIATEILHOCTbD, CTETICHD
OKHUCJICHUS, XUMUYECKast
CBSI3b, MOJIb, MOJISIPHAS
Macca, MOJIIPHBI 00BEM,
KPUCTAJUINYECKast PELIET-
Ka, TUIIbl XUMHYECKUX
peakiuil (OKUCIUTETBHO -
BOCCTaHOBUTEJIbHBIE, IK30-
1 SHIOTEPMUYECKHUE ,
peaKIuu HOHHOTO 00Me-
Ha), pacTBOP, SJIEKTPOJIH-
ThI, HEAJIEKTPOIIUTHI,
DIIEKTOPOTUTHIECKAS
TUCCOLIMAINS, OKHCITU-
T€Jb, BOCCTAHOBUTED,
CKOPOCTh XUMUYECKOM
pEeaKIi, XUMUYECKOe
paBHOBECHE, TEOPUU U
3aKOHBl. Teopus
AIIEKTPOIUTUIECKON
TUCCOIMAIIAHN, TIEPUOTN-
yeckuil 3akoH J1.1.
MeHeneeB, 3aK0H
COXPAHEHHUS MACCBHI.

I1P603

CriocoOHOCTh U YMEHHE
BBISIBJISITH XapaKTepHBIE
MIPU3HAKU U B3aMOCBS3b
V3yYEHHBIX MTOHATUH,
[IPUMEHSTH COOTBETCTBY-
FOLIUE TIOHATHUS TIPU
ONMCAHUU CTPOEHUS U
CBOMCTB HEOPTaHUYECKUX U
OpraHMYECKUX BEIIECTB U
VX MPEBPALLECHUN;

I1P604

CriocoOHOCTh U YMEHHE
UCIIO0JIb30BATh HANMEHO-
BaHHS XUMHUUECKHX
COCIUHEHUHN 10
HomeHknarype [IUPAC.




I1P609

CnocoOHOCTh U YMEHHUE
AHAJIU3UPOBATH XUMU-
YeCKyro HH(pOopMaIuio,
MOJy4aeMyI0 U3 pa3HbIX
WUCTOYHUKOB (CPEICTB
MaccoBOW MH(pOpMaInH,
cetb IHTEpHET U Apyrue)

Tema 3.2. dusnko-
XHUMHAYECKHE
CBOICTBa
HEOPTraHUYECKUX
BCIICCTB

JIP02

CriocoOHOCTB K TIPOJIOII-
YKEHHUIO 00pa30BaHus U
MOBBIIICHUS KBATH(DUKAIHH
B U30paHHOM TIPO-
(beccruoHanbHOU JesITelb-
HOCTH

JIPO3

CoocoOHOCTh K HCIIOJNb-
30BAaHUIO JOCTYHKEHUHN
COBPEMEHHON XMMHUYEC-KOM

HayKU

JIP0O4

CrocoOHOCTh U TOTOB-
HOCTh K 00pa30BaHHIO U
caM000pa30BaHMIO Ha
MPOTSDKEHUH BCEH JKU3HU

JIPO8

Cr10CcOOHOCTE M OCO3HA-HHUE
[ICHHOCTH HAYYHOM
JCATCIIbHOCTH, TOTOB-HOCTH
OCYILECTBIISATH MPOCKTHYIO
U MCCIIeI0BA-TEIBCKYIO
IEeATENBHOCTD

Bomnpoce! u

MPO3

C1ocOOHOCTE U TOTOB-
HOCTBH K CAMOCTOSITEb-
HOMY MTOMCKY METOJIOB
pemeHI/m HpaKTH‘-IeCKI/IX
3aja4, MPUMECHECHUIO
paSJ’II/I‘-IHI)IX METOI0B
[MO3HaAHHUS

MPO06

CnocoOHOCTh BIAJCTh
Hay‘-IHBIM TUIIOM MBIIIJIC-
HUS, BJIAJICTh HAYYHOU
TEPMUHOJIOTHEN, KITHOYe-
BBIMH HOHSATHUAMH U
METOdaMU

MPO7

CriocoOHOCTh K IPOJI0II-
YKEHUIO0 00pa30BaHUs U
MOBBIIICHUS KBATA(DUKA-
1MW B U30paHHOM TIPO-
beccruoHanbHOU JesITelNb-
HOCTH

I1P603

Cnioco6HOCTH (hopMHUpPO-
BaTh YMEHHUS BBISBISTH
XapaKTepHbIEC MPU3HAKU U
B3aMMOCBSI3b H3yUYECHHBIX
MMOHSTUH,

3alaHus s
cobeceoBaHUs
(1. 5.1, BompoCHI
1-4), Tema 3.2
Pedepar 4 (m.
5.2)

Bormpocs! Tecta
63-76 (1. 6.2)

Bompockl Ha
cobeceoBaHue

35-41( 6.3)




I1P604

CnocoOHOCTh U YMEHHUE
MCII0JIb30BaTh HAUMEHO-
BaHUs XUMHUYECKUX COe-
NMUHEHUN 110 HOMEHKJIa-
type I[UPAC

I1P606

CriocoOHOCTB K BJIaJICHHIO
OCHOBHBIMH ME€TOAaMHU
HAYYHOTO ITO3HAHUS
BCIICCTB U XUMHNYCCKUX
SBIICHUI (HaOII0/1eHHE,
U3MEpEHUE, IKCIICPUMEHT,
MOJICIIUPOBAHUE)

I1P609

CriocoOHOCTB
AQHAJTU3UPOBATh
XUMHUYECKYI0 WH()OPMAIIHIO

Tema 3.3.

W nentudukanuys
HEOPTaHHMYECKUX
BEILIECTB

JIPO3

CnocoOGHOCTh UCTIONb-
30BaTh JIOCTUKEHUS
COBPEMEHHON XMMHUYEC-KOI
HAayKU U XUMHUYECKUX
TEXHOJIOTH JIJIs1 TOBBIIIIE-
HUS CBOETO YPOBHS

JIPO7

CrocoOHOCTB U COBEp-
[IICHCTBOBAHHUE S3BIKOBOM U
YUTATEIBCKON KYJIbTY-PBI
KaK CpeJICTBa B3aHMO-
HeﬁCTBHﬂ MCXKAY JIOAbMH U
MO3HAHUS MHpa

MPO1

CriocoOHOCTh U YMEHHE
CaMOCTOSITENILHO (OpMy-
JTMpPOBATh U AKTyaU3U-
poBatb 1po0iemy, pac-
CMaTpUBaTh €€ BCECTO-
pOHHE,

Bomnpoce! u
3aaHusl 7S

MPO03

CrocoOHOCTb U TOTOB-
HOCTBb K CAMOCTOSITEIIb-
HOMY IIOMCKY METOJIOB
pEIICHUs TPAKTHIECKIX
3ajad4,

ITP605

CriocoOHOCTh U YMEHHE
YCTAHABJIMBATh
MPUHAJIEKHOCTh
M3YYECHHBIX
HEOPraHUYECKUX U
OpPTaHUYCCKUX BCIICCTB K
OnpeIeEHHBIM KJlaccam 1
rpynmnamM COeIMHEHUN
XapaKTEePU30BaTh UX COCTAB
W Ba)KHEHIIINE CBOIICTBA,

I1P608

CnocoOHOCTh U YMEHHUE
[JIAaHWPOBATDh U BBINIOJIHATH

XUMHYSCKHI SKCIICPUMECHT

cobeceoBaHUsA
(1. 5.1, BompoCHI
1-4), Tema 3.3

Bormpocs! Tecra 77-
101 (1. 6.2)




(mpeBparmeHus
OpTraHN4YCCKUX BCIICCTB
NIpU HAarpeBaHUU, MOJTY-
YCHHUC OTUJICHA U U3YUCHUC
€ro CBOWMCTB, KAUECTBCHHBIC
pEaKLMY Ha albIETU/IbL,
KpaxMaJl, YKCYCHYIO
KHUCIIOTY; J€HATypaLus
OEJIKOB IPH HATPEBAHHH,
[[BETHBIC PEAKITNH OCITKOB;

[1P609

CriocoOHOCTh U yMEHHE
AHAJIM3UPOBATD XUMU-
4eCKYH MH(pOpMaIuIo,
[0JIy4aeMYI0 U3 Pa3HbIX
MCTOYHUKOB (CpesCTB
MaccoBO UH(popMaluy,
ceTb VIHTEpHET U apyrue)

KonTposbHas
pabota No2.

Saganust KP Ne2
(m.6.1)

Paznen 4. Ctpoenue

U CBOICTBa OpraHN4YC€CKUX BCIICCTB

Tema4.1.
Knaccudukanus,
CTpOEHUE U
HOMEHKJIaTypa
OpraHUYEeCcKuX
BEIIECTB

JIPO1

CriocoOHOCTb K XMMUYECKH
rpaMOTHOMY MTOBEJICHHIO B
npodeccuoHaIbHON
NesTeTb-HOCTH U B OBITY
npu oOpare-HUM ¢
XUMHYECKIMH Bellle-
CTBaMHU

JIPO3

Crioco6HOCTb
WCIIOJIb30BaTh IOCTHKECHUS
COBPEMEHHOM XUMHUUYECKON
HAyKH TSI TIOBBIIEHUS
CBOEr0 YpOBHS

MPO06

CnocoOHOCTh BIIAJIETh
Hay4YHBIM THUIIOM
MBIIIIECHHUS, BIaIETh
Hay4YHON TEPMHUHOJIOTHEM,

MP11

Crioco6HOCTh BBIOMPATH
TEMaTUKy U METOJIbI
COBMECTHBIX JEUCTBUM C
y4ETOM OOIKX UHTEPECOB
1 BO3MOXKHOCTEN Ka)Jq0ro
qJIeHa KOJUICKTHBRA,
MPUHUMATH LN
COBMECTHOM JIESITETbHOCTH,
OpraHU30BBIBATH U
KOOPIWHUPOBATH JICHCTBUS
0 €€ JOCTUKEHUIO:
COCTaBJIATH IUIAH JICHCTBUH,
pacnpeiensiaTh poiu ¢
Y4ETOM MHEHU I

Y4aCTHUKOB, 00CYXIaTh

Bomnpoce! u
3aJlaHus JITIs
cobecen0BaHUs
(m. 5.1, Bompochl
1-7), Tema 4.1

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

Bormpocs! Ha

cobecenoBaHue
1,2(m 6.3)

Bormpoc Ha
cobecenoBanue
34(6.3)




pe3yJIbTaThl COBMECTHOM
paboThHI

MP14

CrocOOHOCTh ITOCTOSIHHO
[MOBBIIIATE CBOM
00pa3zoBaTesIbHbIN U
KYJIbTYPHBIH YPOBEHb;

I1P602

CriocoOHOCTD U BIIAZICHUE
CUCTEMON XMMHUYECKUX
3HaHWM, KOTOpas BKJIIOYAET
OCHOBOIIOJIATr a0 e
MTOHATUS: YTIIEPOIHBII
CKeJeT, (pyHKIMOHaNbHas
rpymnna, pagukail,
U30MepHsl,
TOMOJIOTUYECKHUH DS,
TOMOJIOTH, YTJIEBOJOPOIBI,
KHCIIOPOJI, a30T-
coJleprKallie COEAUHHHUS, U

Ap.

I1P603

Cr10COOHOCTE BBISIBIISITD
XapaKTepHbIE IPU3HAKU U
B3aUMOCBSI3b H3YYCHHBIX
MOHSATHH,

[1P604

CnocoOHOCTh U yMEHUE
HCIIO0JIb30BaTh
HomeHknarypy IUPAC

I1P612

CnocoOHOCTh
UCTIOJIb30BaTh Pebe(hHO
TOUYCUHYIO CHCTEMY
o0o3Hauenwuii JI. bpaiins
TUTST 3aITUCH XUMHYECKUX
(bopMyIT IS CIETIBIX |
CJIA00BUIAIINX
00y4Jarmuxcs

Tema 4.2. CoiicTBa
OpTraHUYECKUX
COeIUHEHUN

JIP02

CriocoOGHOCTH K
MIPOIOJKEHHIO
00pa30BaHUs U TIOBBIIICHUSI
KBaJIM(DUKAINY B
n30paHHON
po¢eCCHOHATBHON
NesITeIbHOCTH

MPO02

CrocoOHOCTh BIIaIETh
HaBBIKAMU y4eOHO-
MCCIIEBATENBCKON U
MIPOEKTHOH J1eATeTbHOCTH,
HaBBIKAMU pa3peIIeHHsI
npobiem

MP12

CoocoOHOCTh OLIEHUBATH
KAa4yeCTBO CBOETO BKJIAA U
KaXJIOTO YU4aCTHHUKA

KOMAaHIbI B OOIIHI

Bomnpoce! u
3aJlaHus JIIS
cobecenoBaHUs
(m. 5.1, Bompochl
1-8), Tema 4.2

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

Bormpocs! Ha
cobecenoBanue 40-
43(6.3)

Bormpocs! Ha

cobecenoBanue 3-
19(6.3)




pe3ynbTaT Mo
pa3pabOTaHHBIM
KPUTEPUSM, OCYIIECTBISATh
MMO3UTUBHOE
CTpaTeruueckoe MoBeIeHUE
B PA3IMYHBIX CUTYAIUsX,
MPOSIBIISATH TBOPUYECTBO U
BOOOpakeHue, ObITH
WHUIIIATUBHBIM

I1P606

CrocoOHOCTh BIIAJICTh
OCHOBHBIMH METOJIAMH
HAYYHOT'O TIO3HAHUS
BCIIECTB M XUMHUYECKUX
SIBIICHUI (HaOII0IeHHE,
WU3MEPEHUE, IKCIICPUMEHT,
MOJICJIUPOBAHUE);

I1P609

CriocoOHOCTB
c(hopMUPOBATH YMEHHE
AQHAIN3UPOBATH
XUMHUYECKYIO
nH(pOopMaLIo,
MOJTy4aeMyI0 U3 Pa3HbIX
MCTOYHUKOB(CPEICTB
MaccoBOi nHGoOpMaIuy,
cetb HTEpHET U npyTHe);

I1P611

CnocoOHOCTh IPUMEHSITh
3HaHUS 00 OCHOBHBIX
JOCTYIIHBIX METOJax
TIO3HAHHS BEIECTB U
XUMHUYECKHX SIBICHUH JJIA
oOyJaromuxcs ¢
OI'paHNUYCHHBIMU
BO3MOYKHOCTSIMH 3/10pOBbS;

Tema 4.3.
Wnentudukarus
OpPTaHHYECKUX
BEIECTB, UX
3HAuYeHHE U
MPUMEHEHUE B
OLITOBOH U
MIPOU3BOJICTBEH- HOM
IeITEIbHOCTH
yeJI0BEKA

JIPO3

CnocoOHOCTh
MCIIOJIb30BaTh JOCTHXKECHHUS
COBPEMEHHON XMMUYECKOMN
HAayKU U XUMHUYECKUX
TEXHOJIOTHHN IS
MOBBIIIECHUS COOCTBEHHOTO
WHTEJUICKTYaJIbHOTO
pa3BUTHUS B BEIOpaHHOU
po¢eCCHOHATBHON

Bonpoce! u
3a1aHusl 7S

MPO03

CrmocoOHOCTB K CaMOCTO-
STEJIbHOMY TTOUCKY
METOJIOB PEIICHHUS
MPaKTUYCCKUX 3a-71a4,
MPUMEHECHHIO Pa3IMIHbBIX
Croco0OB pacIo3HaBaHUS
OpPTaHMYCCKHUX BEIICCTB Ha
HpI/IMCpC aAJIbACTU 0B,

CIIUPTOB, YTJIEBOJIOB,

cobeceoBaHUsA
(m. 5.1, Bomipochl
1-5), Tema 4.3

Keiic 5 (1. 6.4)
Bomnpoce! Ha

cobecenoBanne
7,9,11-13,17




YKCYCHOM KHCIIOTBI, OeliKa
U T.I1.) C UCIIOJb30BAHUEM
uX (PU3UKO-XUMUYECKUX
CBOMCTB U XapaKTEPHBIX
KaueCTBEHHBIX PEaKIIHA.

MPO5

CriocoOHOCTh yMETh Tepe-
HOCHUTb 3HAHUS B
MI03HABATEIbHYIO U
MPAaKTUYECKYIO 00JIaCTH
YKH3HEICATEIIbHOCTH;
WHTErPUPOBATH 3HAHUS U3
Pa3HBIX MPEIMETHBIX
o0nacreii;

MPO7

Cr10cOOHOCTE K
IPOJIOTHKCHHIO
00pa3oBaHUs W MOBBIIICHUS
KBTI (UKAITTT B
n30paHHOI
poQeCCHOHAIBHON
eITeIbHOCTH u
00BEKTUBHOE OCO3HAHHE
pPOJI XMMHYECKUX KOMIIC-
TCHITUM B 2TOM;;

I1P601

CriocoOHOCTB
chopMHUpOBaThH
MpEJICTaBICHUS: O
XUMHUYECKON
COCTAaBIISTIONIEH
€CTECTBEHHOHAY4YHOU
KapTUHBI MUPA, POITH
XUMHH B IO3HAHUU
SIBJICHUI IPUPOJIBI, B
(bOopMUPOBAHUN MBIIIICHUS
U KyJIBTYpPBI JIMYHOCTH, €€
(GyHKIIMOHATLHON TPaMOT-
HOCTH, HEOOXOIUMOH 11t
pEIICHUs TPAKTHIECKIX
3aJa4 U HKOJIOTHYECKU
000CHOBAaHHOTO OTHOIICHUS
K CBOEMY 3/I0pPOBBIO U
[IPUPOIHON Cpeie

I1P609

CnocoOHOCTD
c(hopMUPOBATH YMEHHUS
AQHATU3UPOBATH
XUMUYECKYIO
nH(pOpMaLIHIO,
MOJIy4aeMyI0 U3 pa3HbIX
HMCTOYHUKOB(CPEIICTB
MaccoBOW HH(poOpMaLuy,
cetb IHTEpHET U IpyrHe);




I1P611

CnocoOHOCTh U YMEHHUE
PUMEHSTH 3HaHUS 00
OCHOBHBIX JIOCTYITHBIX
METOAAX MO3HAHUS
BEIICCTB M XUMHUYECKUX
SIBIICHUH JIJTs1 00 y4aronIuXcs
C OrpaHHYCHHBIMH
BO3MOYKHOCTSIMH 3JI0POBbSI

I1P612

CrocoOHOCTH
MCIIOJIb30BATh PeIbehHO
TOUYCUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiins
TUTS 3aITUCH XUMHUYECKUX
dbopmMyI AJis CIAENBIX U
CIIA00BUIALIIAX
00yJaronmxcs

KoHTtposbHas
pabota No 3.

3ananus KP Ne3 (1.

6.1)

Paznen. 5. Kunernueckue u TCPMOAUHAMHUYCCKHUEC 3aKOHOMCPHOCTH ITPOTCKAHUA XUMHYCCKUX

peakuuii

Tema 5.1. CkopocTb
XAMUYECKHUX
peaKIuid.
XUMUYEeCKoe
paBHOBECHE

JIP02

CriocoOHOCTB K
TPOJIOTHKCHHIO
00pa3oBaHMs U MOBBIIIE-
HUS KBaTU(UKAIIUN B
n30paH-HON
poQeCCHOHAIBHON
IeITeIbHOCTH U
00BEKTHBHOE OCO3HAHUE
POJTU XUMHUYECKUX
KOMIICTCHITUH B TOM;

JIPO3

CIIOCOOHOCTh
MCIIOJIb30BaTh JJOCTHXKECHHS
COBPEMEHHON XMMHUUYECKOMN
HAayKU U XUMHUYECKUX
TEXHOJIOTHH ISt
MOBBIIIEHHS CBOETO YPOBHS
B PO eCCHOHATBHOU
NesATEeTbHOCTH

JIPO8

CnocoOHOCTh OCO3HAHHUS
LIEHHOCTH HAay4YHOH
NIeITeIbHOCTH, TOTOBHOCTh
OCYIIECTBIISATH IPOSKTHYIO
U MICCIIEZIOBATEIBCKYIO

eI TEIbHOCTD
WHIWBUIYAILHO U B TPYIIIE

MPO1

CrocoOHOCTh U yMEHHE
CaMOCTOSITENIEHO
dbopmyIupoBaTh U
AKTyaJIU3UPOBATh
mpo0JeMy, paccMaTpUBaTh

€€ BCECTOPOHHE,

Bomnpoce! u
3aJlaHus JITIs
cobecen0BaHUs
(m. 5.1, Bompochl
1-11), Tema 5.1

Bormpocs! Tecta
125-134 (1. 6.2)

Keiic 4 (1. 6.4)
Bormpocs! Ha

cobeceoBanue2 8-
30(m 6.3.)




OTPEENATh LEeIH

e TeTbHOCTH, 33]1aBaTh
napaMeTpbl U KPUTEPUU UX
TOCTH>KEHUS, BHOCUTh
KOPPEKTUBHI B
NesATeTbHOCTh, OLICHUBATh
COOTBETCTBUE PE3Yy/IbTATOB
L[eJISIM, OLICHUBATh PUCKU
MOCTIEACTBUM IS TEIbHOCTH

MPO02

CnocoOHOCTh BIAJCTh
HaBbIKaMHU y4eOHO-
HCCIICIOBATEIbCKON U
[IPOEKTHOM JIeATEIbHOCTH,
HaBBIKAMU Pa3pCIICHHSI
po0Jem;

MPO3

Cr1ocoOHOCTH ¥ TOTOBHOCTD
K CaMOCTOATCIIbHOMY
[MOUCKY MCTOIOB PCIICHU
[MPAKTUYCCKUX 3a1a4y,
IMPUMCHCHHIO PA3JIMYHBIX
MCTOJ0B ITO3HAaHUs

MPO06

CriocoOHOCTb BIIAJIETh
Hay4YHBIM TUIIOM
MBIILUIEHUS], BIAJETh
Hay4HOU TEPMHUHOJIOTHUEN,
KJIFOUEBBIMU MTOHATUSIMU U
METOJaMHU

MPO7

CrnocoOHOCTb BBIIBUTaTh
HOBBIC UJICH, TIPE/IaraTh
OPUTHHAIILHBIC TTOIXO0JIBI U
peleHus

MP11

Crioco6HOCTb BBIOUPATH
TEMAaTUKY U METOIbI
COBMECTHBIX JIEMCTBUM C
y4€TOM OOIKX UHTEPECOB
1 BO3MOYKHOCTEH KaxJ0ro
YJIeHA KOJIJIEKTHRA,
MPUHUMATH LU
COBMECTHOM JIeSITETbHOCTH,
OpraHU30BBIBATH U
KOOPIWHUPOBATH JICHCTBUS
10 €€ JOCTUKEHHUIO:
COCTaBJIATH IUIAH JICHCTBUH,
pacipenensaTh poJiu ¢
y4ETOM MHEHMI
Y4aCTHUKOB, OOCYXKIaTh
pe3yJIbTaThl COBMECTHOM
paboThI

MP12

CrocoOHOCTh OLIEHUBATH
KaueCcTBO CBOEro BKJIaJa U
Ka)KJOT0 y9aCTHUKA




KOMAaHIbI B OOIIHI
pe3yNbTaT 1Mo
pa3paboTaHHBIM
KPUTEPUSIM, OCYIIECTBISATh
MO3UTHBHOE
CTpaTeruuecKoe MOBEICHUE
B Pa3IIUYHBIX CUTYaIUIX,
MPOSIBIISATH TBOPYECTBO U
BOOOpakeHue, ObITh
WHUITUATHBHBIM

MPI15

CrocoOHOCTh U yMEHHUE
1aBaTh OLIEHKY HOBBIM
CUTYaIUsIM, BHOCUTD
KOPPEKTUBHI B

e TeIbHOCTD, OIICHUBATD
COOTBETCTBUE PE3Y/IbTATOB
LEJISIM

I1P608

CrocoOHOCTh U yMEHUE
MJIAHUPOBATH U BBIIOJIHSATH
XUMHUYECKUN SKCIIEPUMEHT
(mpeBparteHus
OpraHMYECKUX BEIIECTB
MpU HArpPEBaHUH,
MOJIy4YeHHUE ITUIICHA U
W3y4EHHUE €r0 CBOMCTB,
KaueCTBEHHbBIEC PEaKIIMK Ha
aJIbJCTU/IbI, Kpaxmall,
YKCYCHYIO KHCIIOTY;
neHaTypaius 0eJIKOB MpU
HarpeBaHUU, I[BETHbIE
peakiu 0eIKoB;

I1P609

CnocoOHOCTb
dbopmMHpOBaTh YMEHUS
QHAIN3UPOBAThH
XUMHUYECKYIO
nH(pOopMalLIo,
MOJIy4aEMYIO U3 Pa3HBIX
MCTOYHUKOB(CPEICTB
MaccoBOW MH(popMaluy,
cets IHTEpHET U npyTrHe);

Pasnen 6. PactBopsl

Tema 6.1. Ilousarue o
pacTBopax

JIPO1

CrocoOHOCTh U
c(hopMUPOBAHHOCTH
qyBCTBA TOPJIOCTH U
YVBaKCHHS K HICTOPUN U
TOCTHKEHUSIM
OTEYECTBEHHOU
XUMUYECKON HAYKH;
XUMHYECKH IPaMOTHOE
MOBE/ICHUE B
po¢eCCHOHATBHON

Bomnpoce! u
3aJlaHus JIIS
cobeceoBaHUs
(m. 5.1, BoTIpOCHI
1-4), Tema 6.1 —
6.2

Bormpoc 26 (11 6.3)




NeATEILHOCTH U B OBITY
npu 00paIIeHNUN C
XUMUYECKUMHU
BEIIECTBAMH, MaTepHaIaMH
U IIpoIieccaMu

JIP02

CrnocoOHOCTh M TOTOBHOCTh
K MPOJAOHKEHHUIO
00pa3oBaHMs ¥ TTOBBIIICHUS
KBaJTH(HUKAIUU B
n30paHHOI
podecCHOHATBLHOM

eI TeIbHOCTH U
00BCKTHBHOE OCO3HAHUE
POJIM XUMUYECKUX
KOMIICTCHIIUM B 3TOM

JIPO3

CIIOCOOHOCTE MCIIOJIB30BaTh
TTOCTHOKCHHUSI COBPEMEHHOM
XUMHAYECKOW HAyKU U
XAMHYECKUX TEXHOJIOTHI
17151 TIOBBIIICHUS
COOCTBEHHOTO
WHTEJUICKTYaJIbHOTO
pa3BUTHS B BRIOPAaHHOMN
poQeCCHOHAIBHON

eI TeIIbHOCTH

JIPOS

CnocoOHOCTD
chopMHUpOBaThH
DKOJIOTHYECKYIO KYIIBTYDPY,
MOHUMAThH BIUSHUE
COLIMATBEHO-9KOHOMHUYECKUX
MPOILIECCOB HAa COCTOSIHUE
MPUPOAHON U COLIMATBHOMN
Cpezibl, OCO3HaHUE
r100aIBbHOTO XapaKkTepa
PKOJIOTMUYECKUX MPOoOIeM

JIPO6

CriocoOHOCTb K HEMPUATHIO
EWCTBUIA, MPUHOCSIINX
Bpel OKPYXKaroLen cpenie

MPO03

CIOCOOHOCTH M TOTOBHOCTD
K CaMOCTOSITEIbBHOMY
HOI/ICKy METOOOB pemeHm{
MPAKTUYECKUX 3aa4,
HpI/IMeHeHI/II-O paSJ'H/I‘-IHI)IX
METOHO0B IMO3HAHUSA

MP04

CHoocoOHOCTh OBJIAJIEHUEM
BUIaMU OCATCIIBHOCTH 110
HOJ'Iy‘-ICHI/IIO HOBOI'O 3HAHUS

MP14

CriocobHOCTh K (hopMu-
POBaHUIO M MIPOSIBICHUIO
LIUPOKOU dPYIULIUU B
pPa3HBIX 00JaCTIX 3HAHUH,




MOCTOSTHHO TTOBBIIIATH CBOU
00pa3zoBaTesIbHbIN U
KYJIbTYPHBIN YPOBCHb;,

I1P607

CrocoOHOCTh U yMEHHUE
[IPOBOJUTH PACUETHI 10
XUMHUYECKUM (popmysam u
YPaBHEHUSAM XUMHYECKHUX
peaklMil C UCTIOJIb30BAHUEM
(bU3HYECKUX BEINYHH,
XapaKTEepU3yIOIINX
BEILECTBA C
KOJIMYECTBEHHON CTOPOHBI:
MAacCOBOU JOJIH
pPacTBOPEHHOTO BEIIECTBA,
Macchl, 00bEMa
(HOpMaJIbHBIE YCIIOBUS)
ra3oB, KOJIM4eCTBa
BEIIECTBA;

I1P610

CriocoOHOCTh ¥ YMEHHE
co0JTI0AaTh MpaBmIIa
DKOJIOTHYECKU
11e7IecO00pa3HOTOo
TIOBEJICHUS B OBITY U
TPYIIOBOH JEATEIILHOCTH B
ENITX COXPAHEHUS CBOETO
3JI0POBbSI U OKpYXKaroIein
Cpelpbl; yIUTHIBATh
OIMaCHOCTh BO3JIEHCTBUS Ha
YKHUBBIE OPTaHU3MBI
OTpe/IeNIEHHBIX BEILECTB,
MTOHUMAs CMBICIT
rokasarteJsi peenbHOM
TIOITYCTUMOM
KOHIICHTPALUU

I1P611

CrocoOHOCTh U YMEHHE
MPUMEHSTh 3HaHUS 00
OCHOBHBIX JJOCTYITHBIX
METOaX TTO3HAHUS
BEIIECTB M XUMHUYECKUX
SIBJICHUH 111 00yJaronuxcst
C OrpaHMYCHHBIMH
BO3MOYKHOCTSIMH 3JI0POBbSI

Tema 6.2.
ccnenosanue
CBOMCTB PacTBOpPOB

JIPO3

CriocoOHOCTb OBIIA/IETh
YMEHHUEM HCIIOIh30BaTh
TTOCTH)KEHUS] COBPEMEHHON
XUMHAYECKOW HAyKU U
XUMUYECKUX TEXHOJIOTUI
TUTS TIOBBIIICHHS
COOCTBEHHOTO
UHTEIICKTYaJIbHOTO
pa3BUTH B BEIOPaHHOM

Bomnpoce! u
3alaHus IS
cobecen0BaHUs
(m. 5.1, Bompochl
1-4), Tema 6.1 —
6.2

Pedepar 3 (1.
5.2)

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




po¢eCCHOHATBHON
eI TEIIbHOCTH;

JIP0O4

Crniocob6HOCTH
MCII0JIb30BaTh JOCTHXKCHHUS
COBPEMEHHOM XUMHUUYECKON
HayKU 1 XUMHUYECKUX
TEXHOJIOTHM I
MOBBILICHUS] COOCTBEHHOT'O
WHTEJUICKTYaJIbHOTO
pa3BUTHUS B BEIOpaHHOM
npodeccuoHanbHOM
NesATeTbHOCTH

MPO02

CrnocoOHOCTh BIAJCTh
HaBBIKAMHU y4eOHO-
HMCCIICIOBATCILCKON U
[IPOEKTHOM JIeATEIbHOCTH,
HaBBIKAMU Pa3pCIICHHSI
po0Jem;

MPO7

CrocoOHOCTH BBIJIBUTATH
HOBBIE UJIEH, MTPEITIaraTh
OPUTMHAJIBHBIE ITOAXO0BI U
peleHust

I1P607

CrocoOHOCTh U yMEHHUE
[IPOBOJAUTDH PACUETHI 110
XUMHUYECKUM (hopMynaM u
YpaBHEHHSIM XHMUYECKHX
pPEaKIMii C UCIIOJIb30BaHUEM
(UBUYECKUX BEITUYHH,
XapaKTepU3YIOIUX
BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI:
Macchl, 00bEMa
(HOpMaIbHBIE YCIIOBUS)
ra3zoB, KOJIMYECTBA
BEIIIECTBA; MCIIOJIb30BaTh
CHCTEMHBIE XUMUYECKHE
3HAHUS JI IPUHSITHS
pEIEHNI B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U
UX IPUMEHEHUEM

I1P609

Crioco6HOCTb
dbopMHUpPOBATH YMEHUS
QHAJTU3UPOBATh
XUMHYECKYIO
UH(OpMaLHIO,
MOJIy4aeMyI0 U3 pPa3HbIX
VMCTOYHUKOB(CPEICTB
MaccoBOl MH(MOpMaIuH,

cetb HTEpHET U npyrue);




I1P610

CnocoOHOCTh U YMEHHUE
c00JIt0/1aTh MpaBUIIa
HKOJIOTMYECKU
1eJIecoo0pa3zHoro
MOBE/ICHUA B OBITY U
TPYJIOBOM JCSTEIHHOCTH B
LEJISIX COXPAHEHUSI CBOETO
310POBbS U OKPYXKaroLen
Cpellbl; YUYUTHIBATh
ONACHOCTH BO3JICUCTBUA HA
PKUBbIE OpPraHU3MbI
ONpEACIEHHBIX BEUIECTB,
MOHUMAsl CMBICIT
[oKa3aTelisi IpeaeIbHON
JIOITYCTUMOU
KOHIICHTpALUU

I1P611

CriocoOHOCTh U YMEHHE
[IPUMEHSTH 3HaHUS 00
OCHOBHBIX JJOCTYITHBIX
METOAAX MTO3HAHUS
BEIIECTB U XUMHUYECKUX
SIBJICHUH 111 00yJarouuxcst
C OrpaHMYCHHBIMU
BO3MOYKHOCTSIMH 3JI0POBBSI

Pa3znen 7. Xumus B ObITY M IPOU3B

OJICTBEHHOM JIeSITCIIbHOCTH YeI0BEKa

Tema 7.1. Xumus B
OBITY U
[MPOU3BOJACTBEHHOMN
e TebHOCTH
yelioBeKa

JIPO1

CnocoOHOCTb U
c(hOpMUPOBAHHOCTh
qyBCTBA TOPAOCTH U
YBa)KEHUSI K UICTOPUU U
TTOCTHIKCHUSM
OTEUYECTBEHHOU
XUMHUYECKON HAYKH;
XUMHUYECKH TPaMOTHOE
MTOBE/ICHUC B
npodeccuoHaNbHOM
NeSATETLHOCTH U B OBITY
npu 0OpaIeHNH C
XUMHUYICCKHMH
BeI[eCTBaMH, MaTepHUaIaMu
U TIPOIECCaMHU

JIP02

CnocoOHOCTh ¥ TOTOBHOCTh
K ITPOJIOJIKCHHEO
00pa30oBaHUs U MOBBIICHUS
KBaJIM(DUKAINY B
n30paHHON
Mpo¢eCCHOHATBHON
IeITeIbHOCTU U
00BEKTUBHOE OCO3HAHUE
POJTU XUMHUYECKUX
KOMIIETEHIINI B 3TOM

Bomnpoce! u
3aJlaHus JIs
cobecen0BaHUs
(m. 5.1, Bompochl
1-8), Tema 7.1
Pedepar 6, 7 (1.
5.2)

Bormpocs! Ha
cobecenoBanned3-
45(6.3)




JIPO4

CnocoOHOCTh ¥ TOTOBHOCTD
U CIIOCOOHOCTH K
00pa3oBaHUIO U
caM000pa30BaHHUIO Ha
MPOTSDKEHUH BCEH JKU3HU

MPO02

CnocoOHOCTb BIIAJIETh
HaBBIKAMU y4eOHO-
ncciaeno-
MCCIIE0BATEIBCKON U
[MPOEKTHOM €SI TEIBbHOCTH,
HAaBBIKAMM Pa3peLICHUs
po0Jem;

MP04

CrocoOHOCTh BIIAJICTh
BUIa-MH JIEATSILHOCTH I10
[OJIyYCHUIO HOBOT'O 3HAHMS,
€ro WHTEePIPETaIIH,
peoOpa30BaHUIO U
MPUMEHEHHIO B PA3JIMYHBIX
y4eOHBIX CUTYalUsIX, B TOM
YHCIIC IPU CO3JIaHUM
y4eOHBIX M COLMATBHBIX
MIPOCKTOB;

MPO5

CriocoOHOCTh U YMEHHE
[ICPCHOCUTH 3HAHHUA B
MO03HABATENbHYIO U
MPAKTUYECKYIO 00JIacTH
YKU3HEIeATEIbHOCTH;
WHTErpUPOBATh 3HAHUSA U3
pasHBIX IPEIMETHBIX
oOnacreit

MPO08

CriocoOHOCTb BIIaJIETh
HABBIKAMU TIOJTyYCHUS
uHpOpMaLUU U3
UCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITENIEHO
OCYILECTBIISATH TIOUCK,
QHAIINU3, CUCTEMATH3AINI0 1
WHTEPIPETAIHIO
WH(POPMAIIUN Pa3THYHBIX
BHUJIOB U (hOopM
MpeICTaBICHHUS

MP09

CnocoOHOCTh BIAJCTh
Pa3IMYHBIMH CTIOCO0AMU
OOIICHUS U
B3aNMOJICHCTBHSA

MP12

CnocoOHOCTh OLICHUBATh
Ka4eCcTBO CBOEro BKJIaaa U
KaXJIOTO YU4aCTHHUKA
KOMAaHIbI B OOIIHI
pe3yJIbTaT 10
pa3pabOTaHHBIM




KPHUTEPHUAM, OCYIIECTBIISATh
[HO3UTUBHOC
CTPATEru4ecKoe MOBEICHHE
B Pa3JIUYHBIX CUTYAIUIX,
HPOSIBIISITH TBOPUYESCTBO U
BOOOpakeHue, ObITH
WHHUIHATHBHBIM

MP16

CHocoOHOCTh ~ TIOHMMATh
CBOC DMOIIMOHAIBHOE CO-
CTOSIHHE, BUJICTh
HAaIPaBJICHUS pa3BUTHS
COOCTBEHHOI
OMOLIMOHATIBHOUH  cdepsl,
OBITH YBEpEHHBIM B ce0e;

MP17

CriocoOOHOCTh K OMITaTHH,
BKJIFOYAIOLIEH CIIOCOOHOCTD
IIOHUMATh OMOILIMOHAJIBHOC
COCTOSTHHE JIPYTUX

MP18

CIIOCOOHOCTH IPUHUMATH
ce0s1, IOHUMast CBOU
HEJOCTaTKU U IOCTOMHCTBA,
MIPUHUMATH MOTHBBI U
ApTryMEHTHI IPYTUX JIOeH
[IPY aHAJIM3E PE3yJIbTaTOB
e TENIbHOCTH, IPU3HABATh
CBOE IIPaBO U MPABO APYIUX
TI0/ICH Ha OIIMOKH,
pa3BUBATh CIIOCOOHOCTH
MOHUMATh MUP C TTO3UIUH
TIPYTOro YeIOBeKa

I1P602

CHUMBOJIMYECKUM S3BIK
XUMUH, (PAKTOIOTHYECKHE
CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJYUYCHHS U
0e30macHOM
HCIIOJTb30BaHUH
BaKHEHIIINX
HEOPTaHWYECKUX U
OpraHUYECKHUX BEIECTB B
OBITY U IPAaKTUYECKOI
eI TeIbHOCTH YeIoBeKa

I1P606

CrocoOHOCTh U BiIa/ieHUE
OCHOBHBIMH METOJaMH
HAyYHOTO IMO3HAHUS
BEIICCTB U XUMUYECKHIX
sBIICHUH (HaOII0ACHUE,
WU3MEpeHUE, SKCIIEPUMEHT,
MOJIETTUPOBAHUE)

I1P609

CnocoOHOCTh U YMEHHUE
AQHATM3UPOBATH

XUMHUYCCKYIO




nHpopMaIuio,
MOJy4aeMyI0 U3 pa3HbIX
HCTOYHHUKOB (CPEACTB
MaccoBOW HH(pOpMaInHy,
ceTb MHTEpHET U pyrHe)

I1P611

CHocoOHOCTb 1 yMEHHUE
PUMEHSTH 3HaHUS 00
OCHOBHBIX JJOCTYITHBIX
MeTOoJIaX TTO3HAHMUS
BEILECTB M XUMUYECKUX
SIBJICHHUH JUTs1 00y4aloIuXcst
C OrpaHUYCHHBIMU
BO3MOYKHOCTSIMU 3/I0POBbSI

I1P612

CnocoOHOCTh
HCIIOJIb30BATh PeIbehHO
TOUYCYHYIO CUCTEMY
o0o3nauenuit JI. bpaiins
TUTS 3aITUCH XUMHYECKUX
dbopMyI aJis CIACNBIX U
CIIA00BUIALIIAX
00yJaronmxcs

3.2 CpeIlCTBa, NMPUMCEHSACMBIC 1JISI OCHKH YPOBHSA l'lpaKTI/I‘leCKOﬁ NOoArOTOBKH

Kpatkoe
HAaUMEHOBaHUE
paznena (MOTyJist)
/ TeMbI IpeIMeTa

Kon pesynbrara
oOyueHus

IToka3aTens OBIIaJCHUS
pe3ynbTataMu o0y4deHus

HaunmenoBaume O1leHOYHOTO
CPEACTBA U NPEJICTABIEHUE €T0 B
DOC

Texymun
KOHTpPOJIb

IIpomexyrounas
aTTecTauus

Pasgen 1. OcHOBEI

CTPOCHHA BCIICCTBA

Tema 1.1
[IpakTueckoe
3ansTue Ne 1

JIP02

CnocoO6HOCTh 0CO3HABATh
CBOM KOHCTHUTYIIMOHHBIE
MpaBa U 00sI3aHHOCTH,
yBa)KEHHE 3aKOHA U Tpa-
BOIOPsiIKa B HH(OpMa-
LIUOHHOM cepe

JIPO4

CrnocoGHOCTh
copmMHpOBaThH
HPaBCTBEHHOE CO3HAHMUE,
THUYECKOTO IOBEJICHUS C
WCTIOJIH30BAHNUEM
H(pOpPMAIIMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUI

[IpakTrueckas
pabota Nel
(n.5.4)

MPO3

CriocoOHOCTH CTaBUTH U
(dhopMynupoBaTh
COOCTBEHHBIE 3a0a4H B
o0OpasoBarenbHON
EATETLHOCTH U
YKU3HEHHBIX CUTYaIUSIX TSI
peIeHMsI
WH(POPMAITMOHHBIX 33]1a4

Pemrenue 3agauu
2,20,29,30 (1 6.5)




I1P602

CrocoOHOCTB BJIAIETh
CHUCTEMOM XUMHYECKUX
3HAHUH, KOTOpas BKJIFOYACT:
OCHOBOIIOJIaraloIye
MOHATHS(XUMHUYECKHUM
JIEMEHT, aTOM,
PJICKTPOHHAS 000JI0UKa
aToma, s-, p-, -0-
PJICKTPOHHBIC OpOUTATN
aTOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTD,
PJIEKTPOOTPULIATEILHOCTD,
CTENEHb OKHUCIIEHNS,
XAMHYECKas! CBSI3b

Tema 1.2
[IpakTHueckoe
saustue No 2

JIPO1

CnocoGHocTh (hopMUPOBATH
qYBCTBO TOPJIOCTH U
YBa)KEHUS K UCTOPUU U
TTOCTUKCHHSIM
OTEUYECTBEHHOU
XUMHUYECKON HAyKU;
XUMHYECKH IPaMOTHOE
[MOBE/ICHHC B
podeccroHanbHOM
NESATSIILHOCTH U B OBITY ITPU
oOpallleHuu ¢
XUMHYCCKHMH BEIECCTBAMH,
MaTepuagamMu 1
poreccamu;

JIP0O4

CnocoOHOCTh U TOTOBHOCTD
K 00pa30BaHUIO U
caM000pa30BaHUIO Ha
MPOTSHKEHUH BCEH KU3HU;

MP04

Cnoco0OHOCTH OBIAZIETH
BUJIaMU NCATCIIBHOCTHU 110
MOJTYYCHHUIO HOBOTO 3HAHHMSI

MPO06

CrocoOHOCTE
(hopMUpOBaHHSI HAYYHOTO
TUIIA MBIIITJICHUA

MP11

CrniocoOHOCTH BHIOMpATh
TEMAaTUKYy U METOIbI
COBMECTHEBIX JIEUCTBHI C
y4€TOM OOIIMX UHTEPECOB U
BO3MOKHOCTEH Ka)KJOTO
JJIeHA KOJIJIEKTHBA,
MPUHUMATD 1IN
COBMECTHOM JI€SATEIbHOCTH,
OpraHu30BbIBATh U
KOOPAMHUPOBATH IEHCTBUS
0 €€ TOCTUKECHUIO:
COCTAaBIIATH MJIaH JICHCTBUMA,

pacrpeneNsTh PO C

[IpakTrueckas
paboTa No2
(n.5.4)

Pemenue 3agaun
22,31, 32( 6.5)




y4ETOM MHEHHI
Y4aCTHUKOB, 00CYKIaTh
pE3yNIbTaThl COBMECTHOM
PaboTHI

I1P603

CrocoOHOCTb BBISIBIISTE
XapaKTepHBIC IPU3HAKU U
B3aMMOCBSI3b U3YUEHHBIX
OHSI T

Pa3znen 2. Xummnueckue peakuu

Tema 2.1
[IpakTHueckoe
3anstue Ne 3-4

JIPO2

Cr1ocoOHOCTh ¥ TOTOBHOCTD
K IPOJIOJKESHHUIO
00pa3oBaHMS ¥ MOBBIIICHUS
KBaTM(UKAITIN B
n30paHHON
podeccuoHaIbHOM
NEATEIbHOCTH U
00BEKTHBHOE OCO3HAHHE
PO XUMHUYECKUX
KOMIIETEHIIHI B D TOM

JIPO3

Cr1ocoOHOCTh UCHOJIL30BaTh
TTOCTH)KCHHSI COBPEMEHHOM
XUMUYECKON HAyKU U
XUMHYECKHUX TEXHOJIOTHH
17151 TTIOBBIIIICHHS
COOCTBEHHOT'O
WHTEJUIEKTYaJIbHOTO
pa3BUTHS B BEHIOpAaHHOM
po¢ecCuoHaAIbHON
NeATeIIbHOCTH

JIPO4

CnocoOHOCTh U TOTOB-
HOCTh K 00pa30BaHUIO U
camMo00pa3oBaHUIO Ha
MPOTS)KEHUU BCEU KU3HU

MP04

CnocoOGHOCTh BIIAJIETh
BUJIAMU JIEATEILHOCTH TIO
[TOJIYICHUIO HOBOTO 3HAHMUS,
€ro MHTepIpeTalny,
peoOpa3oBaHUIO U
[IPUMEHEHHIO B PA3ITUYHBIX
VIeOHBIX CUTYAIUSIX, B TOM
qHCIie TIPU CO3TaHUU
YIeOHBIX M COIUATTBHBIX
MMPOEKTOB

MPO5

CrocoOHOCTh U yMEHHE
MEePEHOCUTh 3HAHUSA B
MO3HABATEIBHYIO
MPAKTUYECKYIO 00JIACTH
KH3HEACATEILHOCTH;
WHTETPUPOBATH 3HAHUSA U3
Pa3HBIX MPEIMETHBIX

oOJacrei

[IpakTrueckas
pabora  Ne3-4
(n.5.4)

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




I1P605

CnocoOHOCTh U YMEHHE
yCTaHaBIIMBAaTh
[IPUHAJJIC)KHOCTD
13Y4EHHBIX
HEOPraHUYECKUX U
OpPraHUYECKUX BEILECTB K
onpee’aEHHbIM Ki1accam U
rpyIIIaM COCAUHEHUN
XapaKTEpPU30BaTh UX COCTAB
1 Ba)KHCUIIINE CBOMCTBA,
ONPENENATh BUJIbI
XUMHYECKUX CBS3EH
(xoBaJIeHTHAas!, HOHHAS,
MeTajJIn4yecKasi, BOJ0-
pOJIHAS)), TUIIBI
KPUCTAJUIMYECKUX PELIETOK
BEILIECTB;
KJIaCCU(ULIUPOBATh
XUMUYECKHUE PEaKLIUU

I1P606

CnocoOGHOCTh U BlIaJIeHNE
OCHOBHBIMH METOJ[AMHU
HAyYHOTO ITO3HAHUS
BEIIECTB M XUMHUYECKHX
sIBJICHUH (HaOt01eHue,
M3MepeHue, SKCIIEPUMEHT,
MOJICIIUPOBAHNE)

I1P607

CriocoOHOCTh U yMEHUE
[IPOBOAUTH PACUETHI 110
XUMHUYECKUM (hopmynam u
YPaBHEHUSM XUMHUYECKHUX
pEaKUril C HCTIOJIb30BAHUEM
(bu3NYEeCKUX BEJTUYHUH,
XapaKTEepU3YIOIINX
BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI:
Macchl, 00bEMa
(HOpMaJIbHBIE YCIIOBUSA)
ra3zoB, KOJM4YECTBA
BEIIECTBA; HCIOIb30BATh
CHUCTEMHBIE XUMUYECKUE
3HAHUS JUIS IPUHATHS
pELIEHN B KOHKPETHBIX
PKU3HEHHBIX CUTYallHsX,
CBSI3aHHBIX C BEILIECTBAMHU U
WX IPUMEHEHHEM

I1P610

CriocoObHOCTh U YMEHHE
coOro1aTh MpaBmiia
HKOJIOTMYECKU
11e71eco00pa3Horo
MOBEJICHUS B OBITY U
TPYJOBOH JEATEILHOCTH B

LCJIAX COXpPAaHCHUA CBOCTO




370pOBbS U OKPY>KaIOIIEH
Cpelibl; YUUTHIBATh
OITACHOCTH BO3JEHCTBUS Ha
YKUBBIC OpraHU3MBbI
onpeIeIEHHBIX BEIIECTB,
[MIOHHMAs CMbBICII IOKA3aTCIs
MpeeIbHON TONYCTUMOM
KOHIICHTPALIUU

I1P611

CriocoOHOCTh U yMEHHE
[PUMEHSTH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX
METO/ax MO3HAHUS BEUIECTB
Y XUMUYECKUX SBICHHUH /IS
00yJaronmxcs ¢
OrpaHUYCHHBIMH
BO3MOYKHOCTSIMH 3/I0POBBSI

Tema 2.2
[IpakTueckoe
3ansaTre Ne 5

JIPO3

CrocoOHOCTH
MCII0JIb30BaTh JOCTHXKECHUS
COBPEMEHHON XMMUYECKOMN
HayK{ U XUMUYECKUX
TEXHOJIOTUM ISt
[MOBBILLIEHUSI COOCTBEHHOTO
WHTEIJICKTYaJIbHOTO
pa3BUTHA B BEHIOpAaHHOMU
po¢ecCuoHaATbHON
NesATEeIbHOCTH

JIPO4

CnocoOHOCTh U TOTOBHOCTh
K 00pa3oBaHUIO U
camM000pazoBaHUIO Ha
MPOTS)KEHUU BCEU JKU3HU

JIPO8

CnocoOHOCTh OCO3HAHHUS
LICHHOCTU HAay4YHOU
NeATeIbHOCTH, TOTOBHOCTh
OCYIIECTBIISATH IPOSKTHYIO
1 UCCIIeJIOBATEIBCKYIO
NIEeATENHHOCTE
WHIMBUYAIBHO U B TPYIIIE

MPO02

CnocoOHOCTH BIAACTh
HaBbIKaMU y4eOHO-
HCCIIeI0BaTEIbCKON U
[MPOEKTHOM JEeSATEIbHOCTH,
HaBbIKAMU Pa3pEIICHUS
pobemM

MP09

CnocoOHOCTh BIAACTh
pa3IUYHBIMU CIIOCOOaAMU
OOIIICHUS U
B3aMOJICHCTBHS,
apryMEHTHPOBAHHO BECTH
TMAJIOT, YMETh CMSTYaTh
KOH()JINKTHBIC CUTYAIIHH,
Pa3BEPHYTO U JTOTUYHO

[IpakTrueckas
paboTta No5
(n.5.4)

Pemenne 3amaun
26, 36( 1 6.5)




n3jlaraTb CBOIO TOUKY
3PCHHA C UCIIOJIb30BAHUCM
SI3BIKOBEIX CPCIACTB

MPI11

CnocoOHOCTh BBIOUPATh
TEMATHKY U METO/IBI
COBMECTHEIX JIE€HCTBUH C
y4ETOM OOIIMX UHTEPECOB U
BO3MOXKHOCTEH Ka)/10T0
qjieHa KOJJICKTUBA,
MPUHUMATD L[S
COBMECTHOM J1eATeIbHOCTH,
OpPraHU30BBIBATH U
KOOPJIUHUPOBATH ACUCTBUS
110 €€ JOCTUKECHUIO:
COCTaBJIATh IJIaH ACHCTBUIA,
pacnpenenaTb poju C
y4€TOM MHEHUM
YYaCTHHUKOB, 00CYKIaTh
PE3yNbTaThl COBMECTHON
paboThI

I1P608

CriocoOHOCTh U yMEHUE
[TAHUPOBATh U BBIMIOJIHATh
XUMHAYECKHI SKCIIEPUMEHT
(npeBpareHus
OpPTaHUYECKUX BEUIECTB TPU
HarpeBaHUH, OJIyuYeHHUEe
DTHJICHA U U3yYCHHE eTO
CBOMWCTB, KAUECTBEHHBIE
[PEaKIMy Ha aJIbICTHIBL,
KpaxMal, YKCYCHYIO
KHCJIOTY; JICHATypanus
O€JIKOB MPH HarpeBaHUH,
[IBETHBIC PEAKIIUU OCITKOB;
[IPOBOJIUTH PEAKIMU
HOHHOTO OOMeEHa,
OTIpEeJIeNIATh CPeay BOAHBIX
pacTBOPOB, KAYECTBEHHBIC
peakiuu Ha cynbdart-,
KapOOHAT- U XJIOPHI-
AQHUOHBI, Ha KATUOH
aMMOHWSI; peIaTh
HKCIIEPUMEHTAIbHbIE
3329 TI0 TeMaM
«MeTamms» 1 «
HemeTtanbi») B
COOTBETCTBUH C IPaBUIAMU
TEXHUKH 0€30MacCHOCTH MpHU
oOparlieHuy , BeIECTBAaMH U
11a00paTOPHBIM
00opynoBaHUEM;
MPEICTABISATH PE3YIbTATHI
XUMHAYECKOTO




DKCTIEpUMEHTa B hopMe
3aIlMCU YPaBHEHUMU
COOTBETCTBYIOIIUX pEaKLUn
1 GOPMYITHPOBATH BHIBOBI
Ha OCHOBE 3TUX
pe3yIbTaToB

I1P609

CriocoOHOCTh U yMEHHE
aHAIM3UPOBAThH
XUMHYECKYI0 HH(OPMAIIHIO,
MOJTy4aeMyI0 M3 Pa3HBIX
VMCTOYHHKOB (CPEaCTB
MaccoBOM WH(pOpMaINH,
cets MHTEpHET U Opyrue)

Paznen 3.CTpoenne u cBOHCTBAa HEOPraHNYECKNX BelleCTB

Tema 3.1
[IpakTHueckoe
sausatue Ne 6

JIP02

Cr1ocoOHOCTh ¥ TOTOBHOCTE
K IPOJIOJKEHHIO
00pa3oBaHMs U TOBBIICHUS
KBaTM(DUKAITIY B
n30paHHOMN
podeccnoHaTEHOM
eITEIbHOCTH U
00BEKTUBHOE OCO3HAHHUE
POJIM XUMHUYECKHUX
KOMIICTCHITUM B 3TOM

JIPO8

CnocoOHOCTh M OCO3HAHHE
LICHHOCTH HAay4YHOU
NEeATEIbHOCTH, TOTOBHOCTD
OCYIIECTBIISATH MPOEKTHYIO
W UCCIIeZIOBATEIBCKYIO
NEeATENIHLHOCTD
WHMBUYAIBHO U B TPYIIIE

MPO08

CriocoOHOCTh BIAJETh
HAaBBIKAMU TIOJTyYCHHS
nH(popMaLuU 13
MCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITENTbHO
OCYIIECTBIISTH TIOUCK,
aHaJIN3, CUCTEMATHU3AIUIO U
WHTEPIPETAIHIO
WHGOPMAIIMU PA3THUHBIX
BHJIOB U (hopm
[peICTaBICHUS

MP09

CnocoOHOCTh BIAACTh
Pa3TUYHBIME CTIOCO0AMU
oO0IIEeHNs U
B3aMMOJICHCTBHS,
apryMEHTHPOBAHHO BECTH
TAJIOT, yMETh CMSTYaTh
KOH(JITMKTHBIC CUTYaIINH,
Pa3BEPHYTO U JIOTUYHO

n3jlaratb CBOIO TOUKY

[IpakTrueckas
paboTta No6
(n.5.4)

Pemenue 3amaun
37,38 (n6,5)




3PCHHS C UCIIOJIB30BaAHUEM
AI3BIKOBBIX CPCIACTB

I1P602

CnocoOGHOCTh U BlIaJIcHUE
CUCTEeMON XMMHUYECKUX
3HAHUH, KOTOpas BKJIKOYACT:
OCHOBOTOJIararoime
MOHATHSI(XUMUYECKUM
HJIEMEHT, aToM,
PJIEKTPOHHAs 000JI0YKa
aToma, s-, p-, -0-
PIIEKTPOHHBIE OPOUTATIN
aTOMOB, HOH, MOJIEKYJa,
BaJICHTHOCTb,
PIEKTPOOTPHUIIATEIHHOCTD,
CTETIeHb OKUCJICHHUSI,
XUMHUYECKasl CBSI3b, MOJIb,
MOJIIpHAs Macca,
MOJIIPHBINA 00BEM,
YIIIEPOIHBII CKElleT,
(GyHKIMOHATBHAS TPYIINA,
pajuKa, u30Mepus,
FOMOJIOTUYECKUU PSAI,
TOMOJIOTH, YTJIEBOJOPO/IbI,
KHCJIOPOJI-
a30Tco/IepXKaIlIne
coeIUHEHNS, OMOTOTHUECKHU
AKTUBHBIE
BelecTBa(yrJIeBOIbI, JKUPHI,
0enku), MOHOMED, TIOJTUMeED,
CTPYKTYPHOE 3BEHO,
BBHICOKOMOJIEKYJISIPHBIE
COCIMHECHMUS,
KpUCTaJTNYecKasl peméTka,
TUTIBI XUMHYCCKHUX PEaKIIAN
(OKHCITUTENBHO -
BOCCTaHOBUTEIBHBIE, IK30-
1 SHJOTEPMUUYECKHE ,
peaKIi HOHHOTO 0OMEHa),
PacTBOp, dIEKTPOIHTHI,
HEIJICKTPOJIUTHI,
PIEKTOPOIUTHYECKAs
TTUCCOITHAITSI, OKHUCITUTEIb,
BOCCTAHOBUTEIb, CKOPOCTh
XUMHYECKON peaKIuu
XUMHYECKOE pPaBHOBECHE),
TEOPUU U 3aKOHBI(TEOPHS
XUMHUYECKOTO CTPOCHUS
OPraHNMYeCKHUX BEIIECTB A,
M, bytneposa, Teopus
PIEKTPOJIUTHUYECKON

U CCOIMAIUH,
nepuoanueckuii 3akon . 1.




Mennenees, 3aKOH
COXPaHEHHUsI MaccChl),
3aKOHOMEPHOCTH,
CUMBOJIMUECKHI SI3BIK
XUMUH, (HaKTOJIOTUUECKHE
CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJY4YCHUS U
0e30MmacHOM
HCITOJIb30BAHUH
BaKHEHIITHX
HEOPraHUYECKUX 1
OpPraHUYECKUX BEIECTB B
OBITY U IPAKTHUECKOI
eI TEILHOCTH YSJIOBEKa

I1P603

CriocoOHOCTh U YMEHUE
BBISIBJIATH XapaKTEPHBIC
[IPU3HAKU U B3aUMOCBS3b
V3y4YEHHBIX ITOHATHH,
[IPUMEHSTh
COOTBETCTBYIOIINE ITOHATHS
[IPY OIIMCAHUM CTPOEHUS U
CBOMCTB HEOPraHUYECKHUX U
OpPraHUYECKUX BEILECTB U
WX MpEeBpallleHul; BBISIBIATh
B3aUMOCBS3b XUMUYECKUX
3HAHUH C OHATUAMH U
[IPEICTAaBICHUSMH IPYTUX
€CTECTBEHHOHAYYHBIX
[IpEIMETOB

I1P604

CriocoOHOCTh U YMEHHE
MCII0JIb30BATh
HaUMEHOBAHUS XUMUYECKUX
COETMHEHU I
MEXIYHapOAHOIO COr03a
TEOPETUYECKOUN 1
MPUKJIAHON XUMUU U
TPUBUATLHBIC HA3BAHUS
BAKHENIIUX
BELIECTB(3TUJIEH, alleTHIIEH,
rIULEepuH, (eHo,
dhopmanbaeru, yKkCycHast
KHCIIOTA, TITUIUH, YTapHBIN
ra3, yriaeKHCIIbIi ras,
aMMUaK, raléHHast U3BECTb,
HerameéHasi U3BecCTh,
MUTHEBAs COJIA U IPYTHX),
COCTaBJIATH (GOPMYJIIBI
HEOPraHUYECKUX U
OpPraHMYECKUX BEILECTB,
YpaBHEHUS XUMHYECKHX
peakIuii, O0BSICHATh UX

CMBICJI; ITIOATBCPKAATH




XapaKTEPHbIE XUMHUYECKHE
CBOICTBA BEIICCTB
COOTBETCTBYIOLIUMU
3KCHepI/IM€HTaMI/I nu
3alMCSIMU YPaBHEHUI
peakuuii

I1P609

CriocoOHOCTh U yMEHHE
aHAIM3UPOBAThH
XUMHYECKYI0 HH(OPMAIIHIO,
MOJTy4aeMyI0 M3 Pa3HBIX
VMCTOYHHKOB (CPEaCTB
MaccoBOM WH(pOpMaINH,
cets MHTEpHET U Opyrue)

Tema 3.2
[IpakTHueckoe
saustue Ne 7

JIP02

CnocoOHOCTh K
[TPOIOJKCHHIO
00pa3oBaHMs U TOBBIIICHUS
KBaJTM(UKAINU B
n30paHHOMN
podeccnoHaTbHOM
NEeATeIIbHOCTH U
00BEKTUBHOE OCO3HAHHE
POJIM XUMHUYECKHUX
KOMIICTCHITUM B 3TOM;

JIPO3

CriocoOHOCTh yMETh
HCII0JIb30BaTh JOCTHKEHUS
COBPEMEHHON XMMUYECKOM
HayK{d U XUMHUYECKUX
TEXHOJIOTUM JJIs
MOBBIIIEHUSI COOCTBEHHOTO
WHTEIJIEKTYaJIbHOTO
pa3BUTHS B BEHIOpAHHOM
po¢ecCuoHaAIbHON
NesATEeIbHOCTH;

JIP0O4

CnocoOGHOCTh U TOTOBHOCTh
K 00pa30BaHUIO U
caM000pa30BaHUIO Ha
MPOTSHKEHUH BCEH KU3HU

JIPO8

CnocoOHOCTh M OCO3HAHHE
[IEHHOCTH Hay4YHOM
NIEATEILHOCTH, TOTOBHOCTH
OCYIIECTBIIATH MPOEKTHYIO
W UCCIIeJIOBATEIBCKYIO
eSITEIbHOCTD
WHIMBUYyaIBHO U B TPYIIIE

MPO03

CIIOCOOHOCTH U TOTOBHOCTE
K CaMOCTOSITEIbBHOMY
MMOMCKY METOJIOB PEIICHHS
MPAKTUIECKUX 3a]1a4,
MPUMECHCHHIO Pa3TUIHBIX

MCETOJ0B ITIO3HAHUA

[IpakTrueckas
pabota No7
(n.5.4)

Pemenue 3agaun
9,39,40 (1 6.5.)




MPO06

CrocoOHOCTB BJIAIETh
Hay4YHBIM TUIIOM
MBILLIJICHYS, BJIAJCTh
Hay4HOU TEPMUHOJIOTUEH,
KJIFOUEBBIMU ITOHATUAMU U
METOIaMU

MPO7

CrocoOHOCTb BBIJIBUTaTh
HOBBIC UJICH, ITPEJIIaraTh
OPUTHHAIILHBIC MTOIXO0/IbI U
pelIeHus

I1P603

Crnoco6HOCTh (hopmupo-
BaTh yYMEHHUS BBISBIISTD
XapaKTepHbIC MPU3HAKU U
B3aMMOCBSI3b H3y4YCHHBIX
MOHSITUM

I1P604

CriocoOHOCTh U yMEHUE
HCITOJIb30BaTh
HAaUMCHOBAHUS XMMHYECKUX
COCTUHEHUN
MEXIyHApOAHOTO COI03a
IUPAC, noarBepxaarhb
XapaKTEepPHbIE XUMHUYECKUE
CBOMCTBA BEIICCTB
COOTBETCTBYIOIINUMH
PKCIIEPUMEHTaMH U
3aIUCsIMU YPaBHEHUHN
peaxkuuii

I1P606

CriocoOHOCTH U BlIaJCHHE
OCHOBHBIMHM METOIaMU
HAyYHOTO ITO3HAHUS
BEIIECTB U XUMUYECKHUX
siBJICHUH (HaOII07eHHe,
W3MepeHue, SKCIIEPUMEHT,
MOJICIIUPOBAHNE)

I1P609

CnocoGHocTh (hopmupo-
BaTh YMEHHE aHAJIU3U-
POBaTh XUMHUYECKYIO
nH(pOpMaIINIO

Tema 3.3
[IpakTHueckoe
sausaTe Ne 8

JIPO3

CIIOCOOHOCTh HMCIOJIE30BAThH
JTOCTHUKEHHSI COBPEMEHHOM
XUMHAYECKON HAYKHU U
XUMHWYECKUX TEXHOIOTUH
TS TTOBBIIIIEHHS
COOCTBEHHOT'O
WHTEJUIEKTYaJIbHOTO
pa3BUTHS B BEIOPAHHOM
podecCuoHATBHON
NEATEIbHOCTH

JIPO7

CnoocoOHOCTE U
COBEPILICHCTBOBAHHUE

SI3BLIKOBOU U UMTATEIHCKOU

[IpakTrueckas

pabota
(n.5.4)

No8

Pemenue 3agaun
41,42 (1 6.5)




KYyJbTYPbI KaK CpeACTBa
B3aUMOJICVCTBUS MEXKITY
JIIObMU U TIO3HAHUS MUpa

MPO1

CnocoOHOCTh U YMEHHUE
CaMOCTOSTECIBHO
dhopmynupoBaTh U
aKTyaJII/I3I/IpOBaTL
po0JieMy, pacCMaTpUBaTh
€€ BCECTOPOHHE,
OHpGI[G.HSITb neian

eI TeILHOCTH, 3a7aBaTh
rapaMeTphbl U KPUTEPUU UX
JIOCTHKEHMS, BHOCUTH
KOPPEKTUBLI B
JIesITeILHOCTD, OIICHUBATh
COOTBETCTBUE PE3YIIHTATOB
L1€JISIM, OLICHUBATh PUCKHU
MMOCJICICTBUM ACATCILHOCTH

MPO03

CII0COOHOCTE ¥ TOTOBHOCTD
K CAMOCTOSTEIIbHOMY
HOI/ICKy METOOL0B peHIeHI/IFI
[IPaKTUYECKMX 3a/1a4,
HpI/IMCHeHI/IIO pa3JII/I‘-IHI)IX
METOO0B IMO3HAHUS

I1P605

CriocoOHOCTh U YMEHHE
yCTaHaBJIMBATh
[TPUHA/JIEKHOCTD
3Y4EHHBIX
HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB K
OINpeAEIEHHBIM KJIaccaM U
rpyIIaM COCAUHEHUN
XapaKTepU30BaTh UX COCTaB
W Ba)KHEHIIINE CBOMCTBA,
OIIPEACIIATH BUIBI
XUMUYECKHUX CBS3EN
(kKoBaJIeHTHAas!, NOHHAA,
MeTan4ecKas,
BOJOPO/HAs)), THUIIbI
KPUCTAJUIMYECKUX PELIETOK
BELIECTB;
KJ1acCU(UIIUPOBAThH
XUMHYECKHE PEAKIIUU

I1P608

CrocoOHOCTh U yMEHHE
[JIAHUPOBATh U BBITIOJIHATH
XUMHYECKUN SKCIIEPUMEHT
(npeBpatueHus
OpPraHUYECKUX BEILECTB IIPH
HarpeBaHuu, MOJIy4EHHE
STHJICHA U U3yYEHHUE €TI0
CBOMCTB, KQUCCTBCHHBIC
peaKuy Ha albICTUBL,




KpaxMaJl, YKCYCHYIO
KHUCJIOTY; A€HATypauus
O€JIKOB NP HarpeBaHUH,
[[BETHBIC PEAKIIUU OCIIKOB;
[IPOBOJIUTH PEAKIIMU
HOHHOTO OOMeEHa,
OIIpENIeNIATh CPeay BOAHBIX
[PacTBOPOB, KAUYECTBEHHBIE
peakiuu Ha cyiabgar-,
KapOOHaT- U XJIOPUI-
aHMOHBI, HA KATHOH
aMMOHMSI; peIaTh
HKCIEpPUMEHTAIbHbIE
3324y 10 TeMaM
«MeTaibl» 1 «
Hemertansi») B
COOTBETCTBUM C IPAaBUIAMU
TEXHUKH 0€30I1aCHOCTH IpU
oOpallleHnH , BEIIeCTBaMH U
1a00paTOPHBIM
000pyI0BaHUEM;
MPEICTABIATH PE3yIbTATHI
XUMUYECKOTO
DKCIIEpUMEHTa B hopme
3aMCH ypaBHEHUN
COOTBETCTBYIOIIMX PEAKIINN
1 GOPMYITHPOBATH BHIBOIBI
Ha OCHOBE 3TUX
pe3yabTaToB

I1P609

CriocoOHOCTh U yMEHUE
aHAJIN3UPOBATh
XUMUYECKYIO0 HH(POpMAIIUIO,
[10JIy4a€MYI0 U3 Pa3HBIX
MCTOYHUKOB (CpEICTB
MaccoBOM nH(popmanuy,
ceTb MIHTEpHET U Apyrue)

Pasnen 4. CTpoeHre M CBOMCTBA OPraHUYECKUX BEIECTB

Tema 4.1
[IpakTueckoe
3ansTue Ne 9

JIPO1

CnocoO6HOCTH
c(hopMHPOBATH UYBCTBO
TOpA0CTHU U YBAXCHUSA K
UCTOPHUU U IOCTHKCHUSAM
OTEYECTBEHHOM
XUMHAYECKON HAYKH;
XUMHAYECKH IPaMOTHOE
MOBEJCHUC B
npodeccrnoHanbHOM
NEeSITeNIbHOCTH U B OBITY IIPU
oOpartieHuu ¢
XUMAYECKHMHU BEIIECTBAMH,
MaTepualamMu u

poreccaMu

[IpakTrueckas
pabota Ne9
(n.5.4)

Pemenue 3agaun
27,43,44 (1 6.5.)




JIPO3

CrocoOHOCTh UCIOJIB30BATh
JOCTH>KEHHS COBPEMEHHOU
XUMHYECKON HAyKU U
XUMAYECKHX TEXHOJIOTHH
JUISL TTOBBILLICHUS
COOCTBEHHOTO
WHTEJUIEKTYaJIbHOTO
pa3BUTH B BEIOPaHHOM
podecCuoHAIBHON
NesITebHOCTH

JIPO7

CriocoOHOCTE U
COBEpIIICHCTBOBAHUE
SI3BIKOBOM M YMTATEIBCKOM
KYJIbTYPBI KaK CpEICTBA
B3aMMOJICHCTBHS MEXKILY
JTFOZIbMH U TTO3HAHUS MHPa

MPO3

CII0OCOOHOCTE ¥ TOTOBHOCTD
K CAMOCTOSITEIbHOMY
HOI/ICKy METOOL0B peHIeHI/IFI
[PaKTUYECKHX 3a/1a4,
HpI/IMCHeHI/IIO pa3JII/I‘-IHI)IX
METOO0B IMO3HAHUS

MPO06

CriocoOHOCTh BIaJETh
Hay4HBIM THUIIOM
MBIIUICHHUS], BJIaJIETh
Hay4HOW TEPMUHOJIOTHEH,

MP11

CrniocobHOCTh BBIOMPATh
TEMAaTUKy U METOJIbI
COBMECTHBIX JIEVCTBUM C
YIETOM OOIIMX UHTEPECOB U
BO3MOXHOCTEN Ka)XJ0ro
4YJ€Ha KOJIJIEKTUBA,
[IPUHUMATD LIETTU
COBMECTHOH JIESATCILHOCTH,
OpraHU30BbIBATH U
KOOPJIMHHUPOBATH JEHCTBUS
110 €€ JOCTUKEHUIO:
COCTAaBJISATH IIJIaH JICHCTBUH,
pacrnpeiensiaTb poJiu ¢
Y4ETOM MHEHUI
Y4aCTHUKOB, 00CYX/IaTh
pe3yJIbTaThl COBMECTHOM
paboThHI

MP13

CrniocobHOCTB
CaMOCTOSITEITLHO
OCYIIECTBIATh
MO03HABATEIBHYIO
NeSITeJIbHOCTb, BBISIBIIATH
MpoOJIeMbI, CTaBUTh U
(dbopmynHupoBaTh

cOOCTBEHHEIE 3aa4U B




o0OpasoBarenbHON
IEATCIEHOCTH B
PKU3HEHHBIX CUTYAIIHIX,
CaMOCTOSTEIIHLHO
COCTABJISITh TUTAH PEIICHUS
MpoOJIEMBI C YIETOM
MMEIOIINXCS PECYPCOB,
COOCTBEHHBIX
BO3MOKHOCTEH 1
[PEIIOYTEHHI

MP14

CnocoOHOCTh
(dbopmupoBaHus U
MPOSIBJICHUS IITUPOKOH
DPYAMIAH B Pa3HBIX
001acTIX 3HAHUH,
[MOCTOSIHHO ITOBBIIIATh CBOM
o0pasoBaTeNbHBIN U
KYJIbTYPHBIN YPOBEHb

I1P602

CriocoOHOCTH U BiaJIeHUE
CUCTEMON XMMHUYECKUX
3HaHUH, KOTOpas BKJIKOYAECT
OCHOBOIIOJIAraroIue
[TOHSATHUSA: YTIIEPOIHBIN
CKeJIeT, (PyHKIIMOHAIbHAsS
rpymnmna, paaukai,
N30MEpPHsI, TOMOJIOTHUECKUN
psia, TOMOJIOTH,
YTI1€BOIOPOABI, KUCIOPOA-
1 a30TCOACpIKaALINE
COEIMHEHUs], OMOIOTUYECKH
aKTHUBHbIE
BelecTBa(yIrJIeBOIbl, JKUPBI,
OeJIK1 ), MOHOMED, TTOJTUMED,
CTPYKTYpPHOE 3BEHO U JP.
BBICOKOMOJIEKYJISIPHbIE
COEIMHEHUS; TEOPUU U
3aKOHBI(TEOPHUSI
XUMHUYECKOTO CTPOEHUS
OPraHMYeCKHUX BEIIECTB A,
M, bytneposa, Teopus
PIIEKTPOIUTHUECKON

M CCOLIMAINY,
repuoandeckuit 3akox [1.1.
MeHeneeB u Jp.)

I1P603

CrocoOHOCTh U yMEHUE
BBISIBJISITH XapAKTEPHBIE
[MPU3HAKU U B3aMMOCBS3b
V3y4YEHHBIX IIOHATHH,
[IPUMEHSTH
COOTBETCTBYIOILME ITOHATHS
[IPY OITMCAHUM CTPOCHUS U

CBOMCTB HEOPraHUYECKUX U




OpraHUYeCKHUX BEIIECTB U
WX MPEBPALLECHUI; BBIABIISATh
B3aMOCBS3b XUMHUUECKUX
3HAHWUM C MOHATHIMH U
MPEICTABICHUSMH APYTUX
€CTECTBEHHOHAYYHBIX
[MpeIMETOB

I1P604

CnocoOHOCTh U YMEHHUE
HCIIOJIb30BaTh
HalMEHOBaHUS XUMHUYECKHNX
COCTUHEHUN
MEKIYHAPOIHOTO COr3a
TEOPETUYECKON 1
[PUKIATHON XUMUU U
TpUBHUAIbHBIC HA3BAHUS
BOKHEUIIIMX OPTraHUYECKUX
1 HEOPTraHUYECKUX
BCILIECTB; COCTaBJIATH
(dbopMyIbl, ypaBHEHUs
XUMHYECKUX PEaKIUH,
OOBSACHATH UX CMBICII,

I1P611

CriocoOHOCTb U YMEHHE
[IPUMEHSTH 3HaHUsI 00
OCHOBHBIX JIOCTYITHBIX
METO/ax TO3HAHUS BEUIECTB
1 XUMUYECKUX SBJICHUN IS
o0ydJaronumxcs ¢
OrpaHUYEHHBIMU
BO3MOYKHOCTSIMH 3/I0POBBSI

I1P612

CriocoOHOCTh U yMEHUE
MCIIOJIB30BATh PENBE(PHO
TOYCYHYIO CUCTEMY
obo3nauenuii JI. bpaiins
IS 3AITACH XMMUYECKUX
(bopMyI TS CIETBIX |
CI1a00BHUAAIINX
o0yJaromuxcs

Tema 4.2
[IpakTueckoe
3anstue Ne 10-12

JIP02

CriocoOHOCTh ¥ TOTOBHOCTE
K MIPOJIOJKEHHIO
00pa3oBaHMs ¥ TOBBIIIECHUS
KBaTU(pUKAITIH B
n30paHHOMN
npodeccrnoHanbHOM
NEeATEILHOCTH U
00BEKTHBHOE OCO3HAHHE
POJTH XUMHUYECKUX
KOMIICTEHITHM B 3TOM

[IpakTHueckue
paboTer Nel(-12
(n.5.4)

JIPO4

CrocoOHOCTh U TOTOBHOCTh
K 00pa30oBaHUIO U
camMo00pazoBaHUIO Ha
MPOTSKEHUU BCEU KU3HU

Pemenne 3agaun 1
(1.6.5)

Pemrenue 3agauu
1,7,8,13-19,23, 47,
48(1 6.5.)




JIPOS

CrocoOHOCTB K
chopMUPOBaHHOMN
PKOJIOTUYECKON KYIbTYPHI,
[MOHMMaHUE BIIMSHUS
COLMAIBLHO-KOHOMHYECKUX
[IPOLIECCOB HA COCTOSTHUE
MPUPOIHOMN U COIUATILHOM
CpeIbl, OCO3HAHUE
rI100aTbHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM

MPO02

CnocoOHOCTD BIAACTh
HaBBIKAMU y4eOHO-
MCCIeA0BaTEIbCKON 1
[MPOEKTHOM JESITEIbHOCTH,
HaBbIKAMU PA3PEILICHUS
pooeM

MPO3

CrocoOHOCTb U TOTOBHOCTh
K CAMOCTOSITCIIbHOMY
HOI/ICKy METOOL0B pemeHm{
[PAKTUYCCKUX 3a]1a4,
HpI/IMCHeHI/IIO pa3JII/I‘-IHI)IX
METO/IOB ITO3HAHMS

MPO7

CnocoOHOCTh BBIABUTATH
HOBBIC UJIEH, PEIJIaraTh
OPUTHHAJIBHBIE TOAXOBI U
peleHus

MP13

CnocoGHOCTh
CaMOCTOSITEITLHO
OCYIIECTBISTh
MO3HABATEIHHYIO
NeSITeJIbHOCTb, BBISIBIISATH
poOJIeMbl, CTaBUTh U
(dbopMynHMpoBaTh
cOOCTBEHHBIC 3a/1a41 B
o0pa3oBaTenbHOI
NESATSIIEHOCTH |
PKU3HCHHBIX CUTYaIUsX,
CaMOCTOSITEITLHO
COCTABJISATH TUIAH PEIICHUS
MPOOJIEMBI C YYETOM
MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX
BO3MOXHOCTEN U
MpEOYTEHUIT

MP15

CrocoOHOCTh U yMEHUE
7aBaTh OLIEHKY HOBBIM
CHUTYaIIsIM, BHOCUTh
KOPPEKTUBLI B
NeATeNbHOCTD, OICHUBATh
COOTBETCTBHE PE3yIbTATOB

LETIM




I1P601

CnocoOHOCTh
copMHpOBATH
MPEACTABICHUS: O
XHUMHYICCKOMN
COCTAaBJISIOIIECH
€CTECTBEHHOHAY4YHOU
KapTUHBI MUPA, POJIH
XUMUH B IO3HAHHUHM SIBJICHHUI
MPUPOJIbI, B GOPMHUPOBAHUH
MBIIIJICHUS ¥ KYJTbTYPBI
JIMYHOCTH, €€
(GyHKIMOHATIBHON
rPaMOTHOCTH,
HEOOXOAUMOM ISl PEeLICHUS
MPaKTHYECKUX 3a/1a4 1
PKOJIOTHICCKH
000CHOBAaHHOT'O OTHOILICHHMS
K CBOEMY 3JI0POBBIO U
MPUPOJIHOM cpefie

I1P606

CnocoOHOCTh K BJIaICHHUIO
OCHOBHBIMH METOJ[AMHU
HAyYHOTO ITO3HAHUS
BEIIECTB M XUMHUYECKHX
sIBJICHUH (HaOt01eHue,
M3MepeHue, SKCIIEPUMEHT,
MOJICIIUPOBAHNE)

I1P608

CriocoOHOCTh U yMEHUE
[JIAHUPOBATh U BHITIOTHATH
XUMHAYECKHIA SKCIIEPUMEHT
(mpeBparieHus
OpPTraHUYECKUX BEUIECTB TPU
HarpeBaHUH, MOJyuYeHHUe
OTHJICHA U U3yYCHHE eTO
CBOMWCTB, KAUECTBEHHbBIE
[PEaKIMy Ha aJTbICTHIBL,
KpaxMall, yKCYCHYIO
KHCJIOTY; JI€HATYypanus
OENKOB MPH HarPEBAHUH,
[BETHBIC PEAKIIUH OCITKOB;
[POBOJIUTH PEAKIIH
HOHHOI'0 OOMEHa,
OTIpEeJIeNIATh CPeay BOAHBIX
pacTBOPOB, KAYECTBEHHBIC
peakiuu Ha cynbdart-,
KapOOHAT- U XJIOPHI-
AQHUOHBI, Ha KATUOH
aMMOHWSI; peIaTh
HKCIIEpUMEHTAIbHbIC
3a/1a4M 110 TeMaM
«MeTamis» 1 «
Hemeramibi») B

COOTBCTCTBUHU C ITpaBUIIaMH




TEXHUKHA 0€30MMaCHOCTH TPH
oOpalleHuu , BeIEeCTBaMH U
11a00paTOPHBIM
00opyIoBaHUEM;
[PEICTABISATH PE3YIbTATHI
XUMHAYECKOTO
DKCIIEpUMEHTa B (hopMe
3aIlMCU YPaBHEHUMU
COOTBETCTBYIOIINX PEaKIUi
1 (OPMYITUPOBATH BBIBOJIBI
Ha OCHOBE 3TUX
pe3yIbTaToB

I1P609

CriocoOHOCTh U YMEHHE
aHAJM3UPOBATH
XMMHYECKYI0 HH(OopManuio,
MOTy4aeMyI0 U3 Pa3HbIX
VMCTOYHHKOB (CPEaCTB
MaccoBOM WH(pOpMaIHH,
cets MHTEpHET U OpyrHe)

I1P610

CnocoOHOCTh U yMEHUE
coOJro1aTh MpaBuiia
SKOJIOTUYECKU
11e11ecoo0pa3Horo
[MOBECHUS B OBITY U
TPYAOBOM JESATEIbHOCTU B
LIEJISIX COXPAHEHHS CBOETO
30POBBS U OKPYXKAIOIIEH
Cpelibl; yUUTHIBATh
ONACHOCTbh BO3/ICHCTBUS HA
YKUBBIE OpraHU3MBbI
OITPENICIIEHHBIX BEIIECTB,
[MOHMMasl CMBIC TOKa3aTens
MpEeACIIBHON JOIYCTUMOMN
KOHIICHTPALIUH

I1P611

CriocoOHOCTh U YMEHHE
[PUMEHSTH 3HaHUsI 00
OCHOBHBIX JIOCTYITHBIX
METO/IaX TO3HAHHMS BEIIECTB
Y XUMHYECKUX SBICHHUH JIIsI
00yJaronuxcs ¢
OrpaHMYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBbSI

I1P612

CriocoObHOCTh U YMEHHE
MCII0JIb30BaTh pebeHO
TOYCUHYIO CUCTEMY
o0o3Hauenuii JI. bpaitns
IS 3AIACH XMMUYECKUX
dhopmyn 11 CIAEnbIX U
CITa0OBHISAIIUX
00yJaronmxcst




Tema 4.3
[IpakTueckoe
sapstue Ne 13

JIPO1

CrnocoGHOCTh
chopMHUPOBATH YYBCTBO
TOPAOCTH U YBOKECHUS K
MCTOPUU U IOCTHIKECHUSIM
OTEYECTBEHHOM
XUMUYECKON HAyKU;
XUMHYECKH IPaMOTHOE
[MOBE/ICHHE B
podecCuoHAIBHON
NESTEIILHOCTH U B OBITY IIPU
oOparieHuu ¢
XUMHYECKUMH BEIIECTBAMH,
MaTepuagamMu 1
[poreccaMu

JIP02

Cr1ocoOHOCTH ¥ TOTOBHOCTE
K IPOJIOJKEHHTIO
00pa3oBaHMs U TOBBIICHUS
KBaTH(DUKAITIY B
n30paHHOMN
podeccnoHaTbLHOM
EeITEIbHOCTH U
00BEKTUBHOE OCO3HAHHUE
POJIM XUMHUYECKHUX
KOMIICTCHITIM B 3TOM

JIPO3

Cnoco6HOCTh
HCII0JIb30BaTh JOCTHKEHUS
COBPEMEHHON XMMUYECKOM
HayKUd U XUMUYECKUX
TEXHOJIOTHUH IS
MOBBIIIEHUSI COOCTBEHHOTO
WHTEIJICKTYaJIbHOTO
pa3BUTHS B BEHIOpAHHOM
po¢ecCuoHaANTbHON
NesATEeIbHOCTH

[IpakTrueckas
paboTa Nel3
(n.5.4)

MPO1

CriocoOHOCTh U YMEHHE
CaMOCTOSITEIILHO
(dbopMynHupoBaTh U
aKTyaJTU3UPOBAThH
npo0iieMy, paccMaTpuBaTh
€€ BCECTOPOHHE,
OIPEACTSTh 1IEeIH
NesTeIbHOCTH, 3a/1aBaTh
napameTphl ¥ KpUTEPHH UX
TOCTHKEHUS, BHOCUTD
KOPPEKTHUBHI B
NesTeNbHOCTb, OLCHUBATh
COOTBETCTBHUE PE3Y/ILTATOR
[eJISTM, OLICHHBATh PUCKU
MOCIIEACTBUH JEATEIILHOCTH

MPO3

CrocoOHOCTB K
CaMOCTOSITEIbHOMY IOUCKY
METOJIOB PEIICHHS

Pemenue 3agaun
45,46 (6.5.)




[IPaKTUYECKHUX 3a]a4,
[IPUMEHEHHIO PA3JINYHbIX
Croco0OB pacro3HaBaHUs
OpPraHMYECKUX BEILECTB Ha
[IpUMEpE aJIbJIETUIOB,
CIIUPTOB, YIJIEBOJOB,
YKCYCHOM KUCIJIOTBI, O€JIKa U
T.I1.) C UCIIOJIb30BAHUEM HX
(U3NKO-XMUMHUYECKUX
CBOMCTB U XapaKTEPHBIX
KAUECTBEHHBIX PEAKIIUM.

MP04

CnocoO6HOCTh OBNAACTh
BUJIAMU JICATEIBHOCTH TI0
[OJIYYCHHUIO HOBOT'O 3HAHHMS,
€ro MHTEPIIPETAIIH,
MpeoOpa30BAHUIO U
[IPUMEHEHHIO B Pa3JINYHBIX
YUCOHBIX CHUTYAIHUsX, B TOM
YKCIIC TP CO3/IaHUM
Y4eOHBIX M COIMATbHBIX
[IPOCKTOB

MPO5

CriocoOHOCTb U YMEHHE
IICPCHOCUTL 3HAHHA B
03HABATEIbHYIO U
[PaKTUYECKYIO 00JaCTH
KU3HEIeATebHOCTH;
WHTCTPHUPOBATHL 3HAHUS U3
pa3HbIX MPEIMETHBIX
oOnacrei

MPO7

CrocoOHOCTE BBEIIBUTATh
HOBBIC UJCH, TIpeIaraTh
OPUTHHAIILHBIC TTOIXOJTBI U
pelieHus

MPO08

CrniocoGHOCTh OBNIAJIETh
HAaBBIKAMU TOJTYYESHHS
nH(pOpMaLuu U3
MCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEITEHO
OCYIIECTBISTH TIOUCK,
aHaJIN3, CHCTEMATH3AIUI0 1
WHTEPIPETAIIIO
WH()OPMAIIMY PA3THIHBIX
BUIOB U popM
MPEICTABICHUS

MP13

CrnocoGHOCTh
CaMOCTOSITENTEHO
OCYIIECTBIISITH
[M03HABATEIHHYIO
NesITeIbHOCTb, BBISIBIISATH
MPOOJIeMBI, CTABUTh U

dhopmynupoBaTh




cOOCTBEHHEIE 3aa4U B
o0pa3oBaTeNbHOM
EeITEIbHOCTH U
YKU3HEHHBIX CHTYAIHIX,
CaMOCTOSTENLHO
COCTaBJIATH IJIAH PEIICHUS
MpoOJIEMBI C YIETOM
MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX
BO3MOXKHOCTEH 1
MpeIOYTEHUI

MP14

Crnioco6HOCTB
dhopMuUpOBaHHS 1
[IPOSIBJICHUS LIUPOKON
DPYAULIMH B Pa3HBIX
00J1acTIX 3HAHUH,
[MOCTOSIHHO MOBBIIIATH CBOM
o0pa3oBaTenbHbIN U
KYyJIbTYPHBIH YPOBEHb

I1P601

Cr1ocoOHOCTh
copmMHupoBaTh
MPEACTABJICHUS: O
XUMHYECKON
COCTAaBJIIONIEH
€CTECTBEHHOHAY4YHOU
KapTUHBI MUPA, POJIH
XAMHH B [TO3HAHUHN SIBJICHUN
MPUPOBI, B POPMUPOBAHUU
MBIIIICHUS i KYJTbTYPBI
JIMYHOCTH, €€
(YHKIIMOHATILHOM
rPaMOTHOCTH,
HE00XO0IMMOM [Tl perIeHUs]
MPaKTUYECKHX 33724 U
DKOJIOTHYECKH
000CHOBAHHOI'O OTHOILICHHS
K CBOEMY 3JIOPOBBIO H
[IPUPOIHON Cpene

I1P607

CrniocobHOCTB
chopMupoBaTh
MPECTaBICHUS: O
XUMHYECKON
COCTAaBJISIOLIEHN
€CTECTBEHHOHAY4YHOU
KapTHHBI MUPA, POJIU
XUMHUU B TIO3HAHUH SIBJICHUN
PUPO/BI, B POPMUPOBAHUU
MBILUICHUS U KYJIBTYPBI
JIMYHOCTH, €€
(GyHKIMOHATBHON
PaMOTHOCTH,

HEOOXOAUMOM ISl peLIeHuUs




[MPaKTUYECKUX 33724 U
PKOJIOTUYECKU
000CHOBAHHOT'O OTHOILICHUS
K CBOEMY 3/10POBbIO U
MPUPOIHON cpese

I1P609

CriocoOHOCTh U yMEHHE
aHAJIN3UPOBATh
XUMHUYECKYI0 HHPOPMALIUIO,
[10JIy4aeMYI0 U3 Pa3HbIX
WCTOYHUKOB (CPE/ICTB
MaccoBOM nH(popmanuy,
ceTb MIHTEpHET U Apyrue)

I1P611

CriocoOHOCTh U yMEHHE
[IPUMEHSTh 3HAHHS 00
OCHOBHBIX JOCTYITHBIX
METO/1aX [T03HAHUS BEIIECTB
1 XUMHYECKHX SIBICHUN IS
oOyuaromuxcs ¢
OTpaHUYCHHBIMU
BO3MOYKHOCTSIMH 37I0POBbSI

I1P612

CrocoOHOCTh U YMCHHE
HCII0JIb30BaTh PEIbe(HO
TOUYCUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiins
TUTSL 3aITUCH XUMHYECKIX
dhopmyn 1 CIEnbIX U
CIIa0OBHIAIIUX

00yJaronmxcst

Pazgen. 5. Kunernueckue u TEPMOAUHAMHUYCCKUC 3aKOHOMCPHOCTU MMPOTCKAHUA XUMHUYCCKUX

peakuui

Tema 5.1
[IpakTueckoe
3ansTue Ne 14

JIPO2

CrocoOHOCTh ¥ TOTOBHOCTh
K MTPOIODKEHHIO
00pa3oBaHMs U MOBBIIIECHUS
KBaTU(DUKAIIH B
n30paHHOMN
npodeccrnoHanbHOM
NEATETLHOCTH 1
00BEKTHBHOE OCO3HAHHE
POJTH XUMHUYECKUX
KOMIIETEHIINI B 3TOM

[IpakTrueckas

JIPO3

CIIOCOOHOCTH MCIOJIE30BAThH
JTOCTHUKEHHSI COBPEMEHHOM
XUMHAYECKON HAYKHU U
XUMHUYECKUX TEXHOJIOTHIMA
JUTS TIOBBIIIIEHHSI
COOCTBEHHOT'O
WHTEJUICKTYaJIbHOTO
pa3BUTHS B BEIOPaHHOM
podecCuoOHATBHON

ACATCIIbHOCTH

pabota
(n.5.4)

Nel4

Pemenue 3amaun
10-12, 49,50
(m6.5.)




JIPO8

CriocoOHOCTh OCO3HAHMS
LICHHOCTU Hay4YHOU
eITeIbHOCTH, TOTOBHOCTD
OCYIIECTBIISITh MPOEKTHYIO
1 UCCIIEI0BATEIIbCKYIO

eI TCIIEHOCTD
WHIMBHUIYAJIBHO U B TPYIIE

MPO1

CnocoOHOCTh U yMEHUE
CaMOCTOSITEJIbHO
(bopMynHpOBaTh U
aKTyaJIU3UupOBaATh
mpo0yieMy, paccMaTpuBaTh
€€ BCECTOPOHHE,
OTPEIEIATh LEH
NesATEeIbHOCTH, 337aBaTh
rapaMeTpbl U KPUTEPUU UX
JOCTH>KEHMSI, BHOCUTD
KOPPEKTHUBHI B
NesATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJbTATOB
LIEJISIM, OLIEHUBATh PUCKU
[MOCJIEACTBUI AEATEIbHOCTH

MPO02

Cr1ocoOHOCTh OBJIAJIETH
HaBbIKaMU y4eOHO-
HCCIICIOBATEIBCKON 1
[IPOEKTHOM eATeIbHOCTH,
HaBBIKaMU pa3peIIeHUs
pobiem

MPO3

CIIOCOOHOCTBH Y TOTOBHOCTD
K CaMOCTOHTeHBHOMy
MOMCKY METOJIOB PEIICHHS
HpaKTI/IquKI/IX 3aaa4,
MPUMEHEHHIO Pa3JIMYHBIX
METOJIOB ITI03HAHUS

MPO06

CnocoOHOCTh BIIAJIETh
Hay9IHBIM THUIIOM
MBIIIJICHNS, BIAJIETh
Hay4HOW TEPMUHOJIOTHEM,
KJIFOUEBBIMH TTOHSATUSIMU U
METOIaMH

MPO7

CrocoOHOCTE BBIIBUTATH
HOBBIC UJCH, TIpeJIaraTh
OPUTHHAIILHBIC TTOIXOJTBI U
pelieHus

MP11

CrniocoOHOCTH BHIOMpATh
TEMATHKYy U METOIBI
COBMECTHEIX JEHCTBUH C
y4ETOM OOIMX UHTEPECOB U
BO3MOXHOCTEH Ka)KI0Tr0
4yJIcHA KOJIJICKTHBA,
MPUHUMATD 1IN




COBMECTHOH JIESATCILHOCTH,
OpraHU30BbIBATH U
KOOPJAMHUPOBATH JICHCTBHS
Mo €€ TOCTHIKCHHIO:
COCTaBJIATh IUIAH JICHCTBHI,
pacrpeiesnsaTh poJiu ¢
y4ETOM MHEHHI
YYaCTHUKOB, 00CYKIaTh
pe3yJIbTaThl COBMECTHOM
PaboThI

MPI15

CrocoOHOCTh U yMEHUE
J1aBaTh OLIEHKY HOBBIM
CUTYaIusIM, BHOCUTH
KOPPEKTUBBI B
NesITeNIbHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJIbTaTOB
LeTIsIM

I1P608

CriocoOHOCTh U YMEHUE
[UTAHUPOBATH U BBIMTOJIHATH
XUMHUYECKHH SKCIIEPUMEHT
(npeBpaiteHus
OpPraHUYECKUX BELIECTB IIPU
HarpeBaHUH, TOJTy4YeHHUE
STUJICHA U U3y4YEHUE ero
CBOMCTB, KQUEeCTBCHHBIC
pEeaKIMM Ha aJIbJAETHIbl,
KpaxMall, yKCYCHYIO
KHUCJIOTY; A€HaTypauus
OeJIKOB IIPU HarpEeBaHUH,
[IBETHBIE PEAKIH OEJIKOB;

I1P609

CriocoOHOCTh U YMEHHE
aHaJIM3UPOBAThH
XMMHYECKYI0 HH(OpMaIuIio,
MOTy4aeMyIo U3 Pa3HBIX
VMCTOYHHKOB (CPEaCTB
MaccoBoi nH(popMalu,
cets MHTEpHET U OpyrHe)

Paznen 6. PactBop

Tema 6.2
[IpakTrueckoe
3ansaThe Ne 15

JIPO3

CnocoOHOCTh UCTIOIB30BATh
TTOCTHUKEHUS] COBPEMEHHON
XUMUYECKON HAyKU U
XUMHYECKUX TEXHOJIOTUN
TUTST TTOBBIIIICHUS
COOCTBEHHOTO
WHTEJUIEKTYaJIbHOTO
Pa3BUTHUS B BEHIOPAHHOM
podecCuoHATBHON
NeSTebHOCTH

JIPO4

CrocoOHOCTB
HCIIOJIb30BATh JOCTHMXXCHUA

COBPEMEHHON XMMUYECKOI

[IpakTrueckas
pabota Nel5
(n.5.4)

Pemenue 3agaun




HAYKH U XUMAYECKUX
TEXHOJIOTHI IS
MOBBIIIECHHUS COOCTBEHHOI'O
WHTEIJIEKTYaJIbHOTO
pa3BUTHUS B BHIOpaHHOU
podeccrnoHabHOM

eI TeIILHOCTH

JIPO8

CriocoOHOCTh OCO3HAHUS
LICHHOCTU Hay4YHOU
N1EATEIbHOCTH, TOTOBHOCTb
OCYILIECTBIIATH IPOEKTHYIO
U UCCIIEOBATEIbCKYIO
NESTEILHOCTD
VHJMBHUIYQJIbHO U B IPYIIIIE

MPO02

Cr1ocoOHOCTD BIIAACTh
HaBbIKaMU y4eOHO-
HCCIICI0OBATEIBCKON 1
[MPOCKTHOM JIeITEILHOCTH,
HABBIKAMU Pa3peIICHHS
pobJemM

MPO7

CnocoOHOCTh BBIABUTATH
HOBBIC HUJIEH, PEIJIaraTh
OpUTMHAJIBHBIE TOAXOIbI U
peLIeHUs

I1P607

CriocoOHOCTh U YMEHHE
[IPOBOJIUTH PACUETHI 10
XUMHAYECKUM (opMysIaM U
YpaBHEHUSIM XUMHUYECKHUX
peakLuii ¢ UCIIOIb30BaHUEM
(bU3UYECKUX BEJTUYHH,
XapaKTEepU3YIOIINX
BELIECTBa C
KOJIMYECTBEHHOU CTOPOHBI:
Macchl, 00bEMa
(HOpMaJbHbIE YCIOBUS)
ra3oB, KOJJMYECTBA
BELIECTBA; MCIIOJIb30BaTh
CUCTEMHBIE XUMUYECKUE
3HAHUA ISl IPUHATHS
penIeHn B KOHKPETHBIX
PKU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMHU U
UX IPUMEHEHUEM

I1P609

CriocoObHOCTh U YMEHHE
aHAJTN3UPOBATh
XUMUYECKYI0 HHPOPMALIUIO,
[OJTy4aeMyI0 U3 pa3HbIX
MCTOYHUKOB (CpEACTB
MaccoBOH nH(pOpMaIuy,

ceTb MHTEpHET U Apyrue)




I1P610

CnocoOHOCTh U YMEHHE
CoOIOAaTh MpaBuiIa
HKOJIOTHYECKU
11e1ecoo0pa3Horo
[MOBEICHUS B OBITY U
TPYJIOBOH IESITEIIbHOCTU B
L[EJISIX COXPAHEHUS CBOETO
30POBBS U OKPYXKAIOIIEH
Cpellbl; YYUTHIBATh
ONACHOCTbH BO3/JCHCTBUS HA
YKUBBIE OpraHU3MbI
ONpeACIEHHBIX BELIECTB,
[MOHMMas CMBICIT TOKa3aTeNs
[peIeIbHON TONYCTUMON
KOHLIEHTPALIUU

I1P611

CriocoOHOCTh U yMEHUE
[IPUMEHSTh 3HAHHS 00
OCHOBHBIX JIOCTYITHBIX
METO/1aX IT03HAHUS BEIIECTB
1 XUMHYECKHX SIBJICHUN IS
oOyuaromuxcs ¢
OTpaHUYCHHBIMU
BO3MOYXHOCTSIMH 37I0POBbSI

Pa3znen 7. Xumusi B ObITY ¥ POU3BOICTBEHHOM JIEATEIHHOCTH Y€

JIOBCKaA

Tema 7.1
[IpakTueckue
sangaTusa Ne 16-17

JIPO1

CnocoOHOCTh B
c(hOpMUPOBAHHOCTH
4yBCTBA TOPJAOCTH U
YBa)KCHI/Ifl K HCTOpI/IH nu
TTOCTHIKCHHSM
OTCYCCTBCHHOM
XUMHUYECKON HAYKH;
XUMHUYCCKHU FpaMOTHOG
[MOBEICHUE B
po¢ecCuoHaAIbHON
NEeSTeNbHOCTH U B OBITY MIPU
oOparieHuu ¢
XUMHYECKUMH BEIllECTBAMH,
MaTepHaJaMH |
poliieccaMmu

[IpakTrueckas
pabota Nel6-17
(n.5.4)

JIP02

Cr1ocoOHOCTh ¥ TOTOBHOCTE
K MPOJIOJKEHHTIO
00pa3oBaHMs ¥ TOBBIIIECHUS
KBaTU(pUKAITIH B
n30paHHON
npodeccrnoHanbHOM
NEATEIbHOCTH U
00BEKTHBHOE OCO3HAHHE
POJTH XUMHUYECKUX
KOMIICTEHITHM B 3TOM




JIPO4

CnocoOHOCTh ¥ TOTOBHOCTh
1 CIIOCOOHOCTH K
00pa3oBaHMIO U
caM000pa30BaHUIO Ha
MPOTSHKEHUH BCEH JKU3HU

MPO3

CriocoOHOCTh ¥ TOTOBHOCTE
K CaMOCTOATCIIBHOMY
IIOMCKY METOA0B PCHICHUA
IIPAKTUYCCKHUX 3a/iaY,
IIPUMCHCHUIO PA3JIMYHBIX
MCTOJ0B ITIO3HAHUA

MP04

CnocoO6HOCTh BIIaJIETh
BUJIAMU JICATEIBHOCTH TI0
[OJIyYCHHUIO HOBOT'O 3HAHHMS,
€ro MHTEPIIPETAIUH,
MpeoOpa30BAHUIO U
[IPUMEHEHHIO B Pa3JINYHBIX
Y4COHBIX CHUTYAIlUsX, B TOM
YKCIIC TP CO3/IaHUU
Y4eOHBIX M COIMATbHBIX
[POCKTOB

MPO5

CrocoOHOCTh U YMCHHE
MEPEHOCUTH 3HAHHS B
M03HABATEIBHYIO
MPAKTUYECKYIO 00JIACTH
KHU3HCACATCIIbHOCTH,
WHTETPUPOBAThH 3HAHUS U3
Pa3HBIX MPEIMETHBIX
obnacreit

MPO08

CriocoOHOCTh BIAJETh
HAaBBIKAMU TIOJTyYCHHS
nH(popMaLu 13
MCTOYHUKOB PAa3HBIX THIIOB,
CaMOCTOSITEIILHO
OCYIIECTBIISTH TIOUCK,
aHaJIN3, CUCTEMATH3AIUIO U
WHTEPIPETAIHIO
WHGOPMAIIMU PA3THUHBIX
BHJIOB U (hopm
[peICTaBICHUS

MP09

CnocoOHOCTh BIIAJIETh
pa3IUYHBIMU CIIOCO0aAMU
oOIIeHUS U
B3aMOJICHCTBHS,
apryMEHTHPOBAHHO BECTH
TUAJIOT, YMETh CMSTYaTh
KOH()JINKTHBIC CUTYAIIHH,
Pa3BEPHYTO U JTOTUYHO

n3JjiaraTb CBOKO TOUKY




3PCHHS C UCIIOJIB30BaAHUEM
AI3BIKOBBIX CPCIACTB

MP16

Cr1ocoOHOCTD IIOHMMATh
CBOE DMOIMOHAILHOE
COCTOSIHHE, BUJIETh
HaIlpPaBJICHUS Pa3BUTHUS
COOCTBEHHOM
SMOIIMOHAIBHOMN CQephl,
OBITh YBEpEHHBIM B cebe

MP17

CHocoOHOCTb TOHUMATh
HMOLMOHATIBHOE COCTOSTHHE
IPYTUX, YYUTBIBATh €r0 MPH
OCYILIECTBICHUU
KOMMYHHKAIHH,
CIOCOOHOCTH K COUYBCTBHIO
U COIICPSIKMBAHHIO

MP18

CIOCOOHOCTH MPUHUMATh
ce0s1, MOHUMasi CBOU
HEJO0CTaTKU U JIOCTOMHCTBA,
[IPUHUMATh MOTHBBI U
apTryMEHTHI IPYTUX JTIOAeH
[P aHATN3E Pe3y/IbTaTOB
e TeNIbHOCTH, IPU3HABATh
CBOE IIPaBO U MPABO APYIUX
ITFOICH HA OIIMOKH,
pa3BUBATh CIIOCOOHOCTH
MOHUMATh MUP C MO3UIIUU
NPYTOTO YeI0BEeKa

I1P602

CHMBOJIMYECKUM SI3BIK
XUMHH, (PaKTOIOrHYeCcKHe
CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJYyUYCHUS U
0e30macHOM
HCTIOJIb30BAHUH
BaYKHEUIITHX
HEOPTraHUYECKHUX 1
OpraHUYECKUX BEILECTB B
OBITY U IPAKTHYECKOM
NeATeIbHOCTH YeJIOBEKA

I1P606

CrocoOHOCTh U BIaJIeHUE
OCHOBHBIMH METOaMHU
HAYYHOTO TIO3HAHUS
BEIIECTB M XUMHUECKUX
sBIICHUH (HaOII0IeHHE,
H3MEpEeHne, SKCIIEPUMEHT,
MOJICJIMPOBAHHE)

I1P609

CnocoOHOCTh U YMEHHE
aHATM3UPOBATH
XUMUYECKYIO0 HH(POpMAIIHIO,
[10JIy4aeMYIO U3 pa3HbBIX
WCTOYHUKOB (CPE/ICTB




MaccoBoi nHpopmaiuu,
ceTb MIHTEpHET U Apyrue)

ITP611 CnocoOGHOCTh U YMEHUE
[PUMEHSTH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX
METO/ax MO3HAHMS BEUICCTB
W XUMHYECKUX SIBJICHUUN JJIsI
o0ydJaronumxcs ¢
OTpaHUYEHHBIMU
BO3MOYXHOCTSIMU 37I0POBbBSI

I1P612 CnocoOGHOCTh U yMEHUE
HCII0JIb30BaTh pelbeHO
TOYCUHYIO CUCTEMY
o6o3nauenuii JI. bpaitns
TUTST 3aITCH XUMHYECKHIX
(dhopMyI AJIs CENbIX U
C1a00BUIAIINX
oOyJaromuxcs

4 Onucanue Npoueaypbl OLEHUBAHUS

PGSYJ'IBTaTbI 06y‘16HI/I${ o IMnpeamMery, YpPOBCHb C(I)OpMI/IpOBaHHOCTI/I KOMHCTCHI.[I/IfI
OIICHUBAIOTCS 1O  4YeThIPEX  OATbHOM  MIKaJie  ONEHKAMHU:  «OTIUYHO»,  «XOPOIIOY,
«YHAOBJICTBOPUTCIIBHOY», KHECYAOBJICTBOPUTCIIBHOY.

Tekymas arrecrauusa IO MNPEAMETY MPOBOJIUTCS C LEIbK0 CUCTEMATHYECKOW MPOBEPKHU
I[OCTI/I)KCHI/Iﬁ 06yqa10m1/1xc;1. O0BeKkTaMu OILICHUBAHUA ABJIAIOTCS: CTCIICHb YCBOCHU A TCOPCTUICCKUX
3HaHI/II\/'I, YPOBCHL OBJIAACHUSA IMPAKTUUYCCKUMU YMCHUSAMH M HaBbIKaMH 110 BCEM BHaM y‘IC6HOI71
pa6OTLI, KauyeCTBO BBLIMTOJTHEHHUS CAMOCTOSITEIbHOM pa6OTBI, yqe6Ha;1 AUCHUITIIINHA (aKTI/IBHOCTB Ha
3aHATUAX, CBOCBPEMCHHOCTD BBIIIOJIHCHUA Pa3JIMYHBIX BHI0B 3aHaHI/II\/'I, IocemacMoCTh BCEX BHIOB
3aHIATHI 1O aTTeCTyeMOﬁ ,Z[I/ICI_II/IHJ'II/IHC).

IIpn mpoBeneHMM NPOMEXKYTOYHOM ATTECTAlMM OLIEHUBAETCS JIOCTHKEHUE CTYIECHTOM
3aIllJITaHUPOBAHHBIX 110 JUCHUIINIMHE PCE3YJIbTATOB O6y‘{eHI/I}I, O6CCHC‘{I/IBaIOH_II/IX PE3YyIbTATHI
OCBOCHHSI 00pa30BaTEIbHON MPOrPAMMBI B LIETIOM.

Kpurtepun onieHuBaHMS YCTHOIO OTBETA

(orleHOUHBIE CpefcTBa: cobecepoBaHMe, 3alllUTa COOOUICHHUS, TOKJIAJ, UHIUBUAYAIHLHOTO /
IPYHIOBOro MpoekTa, 1udPepeHnpOBaHHbIX 3aHU, 3alaHui MPAKTUYECKUX padboT)

S 6a/1510B - OTBET MOKA3bIBAET NIPOYHBIE 3HAHUS OCHOBHBIX IIPOLECCOB XUMHUH, OTINYAETCS
IyOMHON W TIOJTHOTOM pacKphITHS TEMbI; BJIaJIEHUE TEPMUHOJIOITMYECKUMM amnmaparoM; yMEHHe
OOBSICHATH CYIIHOCTb, SIBICHUH, MPOLIECCOB, COOBITHH, NeNaTh BBIBOABI U 00OOIIEHHUS, JaBaTh
apryMeHTHPOBAHHbIE OTBETHI, MPUBOAUTH TPUMEPHL; CBOOOAHOE BJIaJJIEHUE MOHOJIOTUYECKON PEYBIO,
JIOTUYHOCTh U TOCJIE0BATENILHOCTh OTBETA; YMEHHE MPUBOJIUTH IPUMEPHI COBPEMEHHBIX MPOoOIIeM
n3y4aeMoil obsactu.

4 Ganna - oTBEeT, OOHAPY)KMBAIOUIUI MPOUYHBIE 3HAHUS OCHOBHBIX IMPOLECCOB XHMUH,
OTJIMYaeTcs TITyOWHOM U MOJIHOTON PACKPBITHS TEMBI; BIaJEHUE TEPMHUHOIOTHUYECKUM aIapaToMm;
yMEHUE OOBACHATH CYIIHOCTb, SIBJICHUH, IPOLECCOB, JE€NaTh BBIBOABI M 00OOILIEHMS, JaBaThb
apryMeHTHPOBAaHHbIE OTBETHI, IPUBOIUTH MpUMEPbl. OHAKO JOITYCKAETCs OJ{HA - ABE HETOUHOCTH B
OTBETE.

3 Oama — OTBET, CBUACTEILCTBYIONIMH B OCHOBHOM O 3HAHUU IMPOIECCOB XHUMUH,
OTJIMYAIOMIMNACSA HEJOCTAaTOYHOM TIIyOMHOW M TOJIHOTOM PacKpbITHUsS TEMbl; 3HAHWEM OCHOBHBIX
BOIPOCOB TEOpHM; c1Iabo c(HOPMUPOBAHHBIMM HABBIKAMHM aHalu3a SBJICHWUH, IPOLECCOB,
HEJOCTaTOYHBIM YMEHUEM JaBaThb apPryMEHTHUPOBAaHHbIE OTBEThl M IPUBOIUTH IPUMEPHI.




JlomyckaeTcsi HECKOJIbKO OIIMOOK B COJEpPKAHWU OTBETA; HEYMEHHUE MPHUBECTH MPHUMEP Pa3BUTHUS
CHUTYaIlIH, IPOBECTH CBS3b C APYTUMH aCIEKTaMH N3y4aeMon 00acTu.

2 0Ganna — oOTBeT, OOHAPYKHMBAIOIIMI HE3HAHHE INPOIECCOB, H3yYaeMbIX XHMHUH,
OTJIMYAIOUIMICS HETJIyOOKMM pPAaCKpBITHEM TEMBbl; HE3HAaHWEM OCHOBHBIX BOIPOCOB TEOPHH,
HeCc(OPMHUPOBAaHHBIMH  HAaBBIKAMU  aHalU3a  SBJICHUH, TPOLIECCOB; HEYMEHUEM J1aBaTh
apryMEHTHPOBaHHbBIE OTBETHI. J[OITyCKalOTCs cephe3HbIe OMIMOKH B COJICPKAHUK OTBETA; HE3HAHHE
COBPEMEHHOM MPOOJIEMaTUKH N3y4aeMON 00JIacTH.



OneHka IKCepUMEHTAIbHBIX YMeHUI

OmeHka CTaBUTCSI HA OCHOBAaHMM HAOIIOACHHS 32 00YYaIOUIMMHUCS ¥ MICBMEHHOTO OTYEeTa 3a
pabory.

5 6ann10B - paboTa BHINOIHEHA ITOJHOCTHIO U MPABUIBHO, C/ICJIaHbI PaBUIIbHbBIC HAOIIOCHUS
¥ BBIBOJIBI; 9KCIIEPUMEHT OCYIIIECTBIICH I10 TUIaHY C Y4€TOM TeXHUKH 0€30IacHOCTH U PaBUI pabOTHI
C BeIIeCTBAMH M OOOPYZOBaHMEM; MPOSBICHBI OPraHU3allMOHHO - TPYIOBBIE YMEHHS,
MOJJICP)KUBAIOTCS. YUCTOTa pabo4yero Mecra M MOPSAAOK (HAa CTOJIe, SKOHOMHO HCIIOJIb3YIOTCS
PCaKTHUBBI).

4 6aJs1a - paboTa BBITIOIHEHA PAaBUIIBHO, CJIeNIaHbl PAaBUIIbHBIC HAOMIOACHUS U BBIBOJIBI, HO
IpU 3TOM HKCIIEPUMEHT MPOBEJACH HE IMOJHOCTHIO MM JOMYIIEHBl HECYIIECTBEHHBIE OLIMOKU B
pabote ¢ BeliecTBaMU 1 000pYI0BaHUEM.

3 Gamna - paboTa BBHINOJHEHA NPABWJIBHO HE MEHEE 4YeM HAllOJIOBUHY WM JIONYIICHA
CylIecTBEHHast OIIMOKa B X0J1€ HKCIIEPUMEHTA B 00BSICHEHNH, B 0pOpMIICHUH PabOThI, B COOIIOCHUN
NpaBWJI TEXHUKH OE€30IIaCHOCTH Ha paboTe ¢ BEUIECTBAMU M 000pYI0BaHHEM, KOTOPAsi UCTIPABIISETCS
10 TpeOOBaHUIO MPETIOAABATEIIS.

2 6ayuta - jomymieHsl jaBe (M Oosiee) CyHIECTBEHHBIE OIMIMOKM B XOJE: KCIIEPUMEHTA, B
00BsiICHEHUH, B 0()OPMIICHUH pabOTHI, B COOJIIOJICHUH MTPABHII TEXHUKH 0€30MacHOCTH IpU padoTe C
BEILIECTBaMH 1 000pYI0BaHHEM, KOTOPBIE 00yUYaroIIuiics He MOKET UCIIPABUTh 1aKe IO TPEOOBAHUIO
npernoiaBaTess; padoTa He BHIIIOIHEHA, Y YYaIlIerocst OTCYTCTBYET IKCIIEPUMEHTAIbHBIC YMECHUSI.

OueHka yMeHUil peliaTh pacuyéTHbIE 3a1a4H

5 ©0annoB - B JIOTMYECKOM paCCYXJCHWUM U pEHIeHHMH HeT OlHOOK, 3ajada peuieHa
palloHAIBHBIM CIIOCOO0M;

4 0as1a - B TOTUYECKOM PACCY)KJIEHUU U PEIICHHUsI HET CYIIECTBEHHBIX OMIMOOK, HO 3a7aya
pelIeHa HepalMOHAIBHBIM CIIOCO00M, W JIOMYIIEHO He OoJiee ABYX HECYIIECTBEHHBIX OMIMOOK.

3 6anna - B JIOTMYECKOM pacCyKJIEHMHM HET CYLIECTBEHHBIX OIIMOOK, HO JIOMyIleHa
CyIIIECTBEHHas! OIIMOKa B MaTeMaTHYECKUX pacyeTax.

2 Gajyia - MMeEeTCs CYIIECTBEHHBbIE OIIMUOKU B JIOTMYECKOM PACCYXIEHUU U PEHICHHU.
OTtcyTcTBUE OTBETA HA 33/1aHUE.

OuneHka NMcbMEHHbIX KOHTPOJIbHBIX padoT

5 6a1710B - OTBET MOJIHBIN U MPaBUIBHBIN, BO3MOKHA HECYILIIECTBEHHAs! OIINOKA.

4 0as1a - OTBET HEMOJHBIN WM JIOMYIIEHO HE 0oJiee IBYX HECYILIECTBEHHBIX OIINOOK.

3 6ana - paboTa BBINOJIHEHAa HE MEHEE YeM HaIoJOBUHY, JOIYIEHAa OJHa CYIIEeCTBEHHAs
omuOKa 1 PH 3TOM JBE-TPH HECYIIECTBEHHEIE.

2 Oamna - paboTa BBINOJIHEHA MEHbIIE, YeM HAIOJOBUHY MU COJIEPKHUT HECKOJBKO
CyIIeCTBEHHBIX OmMOO0K. PaboTa He BBINOTHEHA.

[Ipu oleHKe BBINOJHEHHS] MUCHMEHHOM KOHTPOJBHOW pPabOThl HEOOXOAMMO YUHUTHIBAThH
TpeOoBaHUS €IMHOTO OpPOrpaPrUuecKoro pexuma.

Kpurtepun oneHnBaHusi TECTOBOI0 3aJaHUS

Ouenka Omauuno Xopowo Yoosenemeopumenvno | HeyooenemeopumenvHo
KomnuuaecTBo o
o ot 81% 1o o o
MTPaBHITBHBIX 91% u> 909 % He meree 70% menee 70%
OTBETOB !

KpnTepun BBICTABJICHUSA OCHKHU CTYJACHTY HaA 3a4€TE
(OLIGHO‘-IHBIC CpCACTBA: BHIITOJJHCHUC MUCbMCHHBIX PA3HOYPOBHCBBIX 3a/1a4 U 3az[aHm”1)

O1eHKa 110
IIPOMEKYTOUHOU XapakTepHucTUKa KauecTBa c(hOpMUPOBAHHOCTH KOMIIETECHIUIA
aTTecTaluu




CTyneHT JAeMOHCTpUpyeT CGHOPMUPOBAHHOCTh —JUCIUILUIMHAPHBIX
KOMIIETEHIIMM ~ Ha  MPOJABUHYTOM  ypOBHE:  OOHapyXHUBaeT
BCECTOPOHHEE, CHCTEMAaTU4YeCKOe U TIyOOKOe 3HaHHE Y4eOHOro
MaTepHaia, yMeeT TECHO YBS3bIBATh TEOPHUIO C MPAKTHUKON, CBOOOIHO
CIPAaBIISETCS C 3a7jauaMu, BOIIPOCAMU U IPYTUMU BHJIaMU IPUMEHEHHS
3HAHUH, NIPUYEM HE 3aTPyIHSETCS C OTBETOM IIPU BUJIOU3MEHEHHH
3aJlaHul, MPaBUIHHO OOOCHOBBIBAET IPUHATOE pEIICHUE, BIIAJCET
pPa3HOCTOPDOHHMMHM  HaBbIKAMM M IIPUEMaMU  BBIIOJHEHUS
MPAKTUYECKHX 3a7ay.

«3a4TeHo» /
«OTIIMYHOY

CTyIeHT JAEeMOHCTpUPYET CHOPMUPOBAHHOCTh JUCIUTUTHHAPHBIX
KOMIIETEHIIMM Ha 0a30BOM YypOBHE: OCHOBHBIC 3HAHMS, YMEHUS
OCBOCHBI, HO JOMYCKAIOTCS HE3HAYUTENIbHBIC OIIMOKH, HETOYHOCTH,
3aTPYAHEHUS IPU AHAIUTUYECKUX OIEpalUAX, IIEPEHOCE 3HAHUU U
YMEHHI Ha HOBbIE, HECTAHAAPTHBIE CUTYALUH.

«3a4TeHo) /
«XOPOIIO»

CTyneHT JAEeMOHCTpUpPYET CGHOPMUPOBAHHOCTh JHUCHUUIUIMHAPHBIX
KOMIIETCHLIMM Ha IIOPOTOBOM YPOBHE: MMEET 3HAHUA TOJBKO
OCHOBHOI'O MaTepuajla, HO HE YCBOWI €ro JeTajei, B XOJe
KOHTPOJIbHBIX MEpOINPHUATUN JIOMYCKAarOTCS 3HAYUTENIbHBIE OIIMOKH,
HEI0CTaTOYHO MPaBHIbHBIE (DOPMYITUPOBKH, HAPYIICHHS JIOTUIECKON
[IOCJIEIOBATEIbHOCTH B  H3JIOKEHUU IIPOrpaMMHOIO Marepuaa,
WCIBITBIBACT 3aTPYJHEHUS NPU BBINOJIHEHUU NPAKTUYECKUX paldoT,
[IpU ONECPUPOBAHUU 3HAHUSAMU M YMEHHUSAMHU IIPU UX I[IEPEHOCE Ha
HOBBIE CUTYallUU.

«3a4TeHo» /
«YIOBIIETBOPUTEIIHHO

CTyneHT JAEeMOHCTpUpYeT CGHOPMUPOBAHHOCTh JUCHUIUIMHAPHBIX
KOMIIETEHIIMM Ha YPOBHE HHUKE IOPOTOBOT0: BBISIBIISIETCS ITOJHOE WIIH
«HE 3a4TEHO» / [IPAaKTUYECKU TIOJJHOE OTCYTCTBHE 3HAHMM 3HAYUTEJIBHOW YaCTH
«HEYIOBJIETBOPUTEIIBHO» |[IPOITPAMMHOIO MaTepuana, CTYACHT JOIYCKaeT CYLIECTBEHHbBIE
OIIMOKH, HEYBEPEHHO, C OOJBIIMMU 3aTPyJHEHUSMHU BBIIOIHSIET
paKTUYeCKHe padOThl, yMEHHs U HaBBIKU HE C(HOPMUPOBAHBHI.

5. [lpumepbl OLEHOYHBIX CPEACTB JIsl IPOBeeHUs TeKYIel aTTecTaluu
5.1 KoHTpoO/IbHBIE BONPOCHI U 32 1aHUS.
Pa3nes 1. OcHOBBI CTPpOCHHSI BelecTBa
Tema 1.1. CTpoeHue aToOMOB XUMHUYECKUX TEMEHTOB U MPUPOAA XUMUUECKOHN CBS3H
[TpoBepsiembie pe3ynbTaThl 00yuenus- JIP 02, JIP 04, MP 03, TTP 02, ITP 09

1.Yto06s1 66110, eciii 661 npuHLKN [laynu He coOmonancs?

2.YT0 Takoe mpoBai 3JIEKTpoHa?

3. UeM OTIMYAIOTCS MOHATHS BaJIEHTHOCTH U CTENCHU OKUCICHUS?

4.TTouemy, B OTIIMYKE OT OOJBITMHCTBA DIIEMEHTOB- HEMETAJUIOB, CAMBIE SIPKHUE TTPECTaBUTEIN
UX — TaJIOTeHbl- HEe 00pa3yloT aUIOTPOINHBIX Moaudukanuii? Hamumure cTpyKTypHBbIE (OPMYIIbI
BemectB: CO, CaF2 F2, O F2?

5. JlokakuTe, 4YTO BCE THUMBI XUMHUYECKOW CBSI3M UMEIOT OOIIYIO PUPOay?

Temal.2. Ilepnoanvecknii 3axon u Tadauna /1. U. MengeseeBa
[TpoBepsiembie pe3ynbTaThl 00yuenus- JIP 01, JIP 04, MP 04, MP 06, I1P 03, ITIP 08

1.ITouemy Tak MOX0>KM CBOMCTBA JIAHTaHA W JJAHTAHOUJIOB, AKTUHHS U aKTUHOUIOB?

2.KakoBa o6mas popmyia BBICIIET0 THAPOKCHIA, COOTBETCTBYIOIIEro snemMenTaM VII rpymmbi?
Kaxkos ero xapakrep?

3.ITouemy BOJIOpPOA, B OTJIMYME OT BCEX JIPYTUX SJIEMEHTOB, 3amuchiBaioT B Ilepuonnueckoi
tabmume /.M. MenaeneeBa 1Bak ipl.



4. TloueMy »5J€MEHTHI  TJABHBIX MOATPYHI BTOPOrO W TPETHEro  MEPUOJA HA3bIBAIOT
XUMHUYECKUMH aHasioramu? B 4ém nposBiseTcs aHamorus?
5. CocTaBbTe JJIEKTPOHHYIO W Tpaduieckyro (GopMmymny mis XHUMHYECKOTO 3JEMEHTa TMOJ
HoMepoM 13.
Pa3nen 2. XuMuuyeckue peakuuu
Tema 2.1. Tunbl XMuMHYECKUX peaKkuii
[TpoBepsiembie pe3ynbTaThl 00yuenus- JIP 02, JIP 03, JIP 04, MP 04, MPOS5, TTPOS, TTP06,

I1P07, TIIP10, IIP11

1.JlaiiTe XapakKTepUCTUKY pEeaKIIMu CUHTE3a OKCHaa cepbl VI

2.B 4éM mposBISIOTCS OCOOCHHOCTH PEaKIfil 3aMEeIIeHUs] Y OPraHUYeCKUX BEIIecTB?

3.JlaliTe XapaKTepUCTUKY PEaKIMK METaHa C XJIOPOM I10 BCEM NMPU3HAKaM KJIacCU(PUKAIINH.

4.Paccunraiite TemoBoi 3¢dexr peakuun okucienus 70 Kr azota B okcup azora Il

5. PacctaBbTe KOO PUIIMEHTHI B YpaBHEHUSIX PEAKIUH, YKaXKUTE TUI PEAKIIHH:

a) FeClz + Cl2 — FeClz ;0) AI(OH)3 — Al203 + H20; B) FeClz + NaOH — NaCl + Fe(OH)s3

6.11pu coequnennn 18r amomMuHus ¢ KUcaopooM Beiaensercs 547 k/x temnorsl. CocTaBbTe
TEPMOXHUMHYECKOE YPAaBHEHUE PEAKIINU

Tema 2.2. DyIeKTPOJIUTHYECKAS JUCCONMALMS U NOHHBII 00MeH

1.Kakue BemecTBa OTHOCSATCS K SJIEKTPOJIUTAM, a KaKe K HEJIEKTPOJIUTaM?

2.3anonHuTe TA0IUILY

pH 2 12 7 8 5 13 4
[H"]
[OH ]
Tun cpenpl
3.CocTaBbTe MOJIEKYIISpHbIC U MIOHHBIE YpaBHEHUS peakiuii Mmexxay BemiectBamu: a) KOH u
MgCl2
6) K2COsu HNOs3

4 HanuimmTe TOJIHBIE U COKpaIIEHHBIE HOHHBIC YPABHEHHS BO3MOXKHBIX PEAKIIUNA MEKITY
MOTIAPHO CIMBAEMBIMU PACTBOPAMHU COJIEH: HUTpAT cepedpa, KapOoHAT HATPHS, XJIOPHUI KaIbIus,
docdar kanus

Pa3nes 3. CTpoeHue u CBOMCTBA HEOPraHUYECKUX BelIeCTB

Tema 3.1. Knaccudukaunsi, HOMEHKJIATYpPa U CTPOeHHE HEOPTAHMYECKUX BellleCTB

[TpoBepsiembie pe3ynsTaThl 00yuenus- JIP03, JIP04, JIPO8, MP02, MPO09, ITPOS, ITP09

1.Ha3oBute o01mmue Ki1acchl HEOPraHMUECKUX BEIIECTB

2.3anumure CTPYKTYpHYIO GOpMYITy CEPHON KHUCIOTHI

3.Kakue BbI 3HaeTe BellecTBa ¢ JBOMCTBeHHON (yHkuuei?. [IpuBenute npuMepsl TaKUX
BEILECTB U MTOATBEPINUTE TAKYIO IBOUCTBEHHOCTh CBOMCTB YPABHEHHUSIMU COOTBETCTBYIOIINX

peakuuin
4.BpiOepuTte OKCUABI U3 CIETYIOMINX BEIIECTB
H,SO,4 SOs F6203 CO, HzSiO3 CaCO:; CaO CcO
SiO, NaOH A|(OH)3 Mn,QO7 FeO SO, N2Os Na.O

5. OtHecute nmpupoay okcuoB. OTBETHI 3aMUIINUTE B TAOIHUITY
Na,O SO, K>0 CuO CI’O:; Mn,O- SiOz NzOs
CaO SOs P205 FeO MnO A|203 BeO Fezog

OCHOBHBIC KHCJIOTHBIC aM(l)OTepHLIC




6.Hekortopass kucnora conmepxxut Bogopon (2,2%), uom (55,7%) u xucmopoxn (42,1%).
Onpexnenute NpocTeUIyto GopMyIiTy 3TOH KHCIOTHI.

7. Beimmicath U3 CHHCKA BEIIECTB OKCHIIbI, OCHOBAHHUS, KUCIIOTHI , coJid U Ha3BaTh ux: H2SOs ,
Cu(OH)2,K3P0Q4, Ca0,

8. CoctaButh GopMynbl coenuHeHnit: a) okcuaa yriepoaa( II) ,0) ruapokcuma meau (II), B)
XJIOPOBOJIOPOJHOM KHCIIOTHL, T) Cynb(dara HaTpus

Tema 3.2. ®Pu3nK0O-XMMHUYECKHE CBOMCTBA HEOPraHUYECKHUX BelleCTB
[TpoBepsiembie pe3yibTaThl 00yuenus- JIP04, JIP08, MP03, MP06, MP07, ITP03, ITP04, ITPO06,
ITP09

1.HamucaTth ypaBHEHHsS] XUMUYECKUX PEaKIUil, a K OYKBaM I ¥ ]I COCTAaBUTh HOHHbBIE (JOPMBI:

a) H2SO4 + Mg 6) Na2O + HBr B) H2SO3 + CaO r) CaCOs + HCI 1) AICIz + AgNO3 e) Ba(OH):
+ SiO2

2. OCyIIecTBUTH MEPEXOAbl: KA — OKCHJ KAl — THAPOKCHJI KAl — CYIb(aT KaIus

3. 3amaya: CKOJBKO KI' HaTpus MOTpelyercs Uisl peaklMHu B3auMOJEHCTBUSL ¢ 16 Kr cephl,
conepkanieit 25% mpumeceii, eciu cxema peakuuu: Na + S — NapS

4.CKONbKO KT HATpHs MOTpeOyeTcst Il peakiii B3auMOACHCTBH ¢ 16 KT cepbl, colepKalieit
25% mpumeceid, eciin cxema peakiuu: Na + S — NapS

Tema 3.3. UnenTudukanus HeOpraHu4ecKnXx BellecTB
[TpoBepsiemsbie pe3ynsTaThl 00yuenus- JIP03, JIP07, MPO1, MPO03, ITP0S, ITP08, ITP09

1. Hanmucatp xuMudeckue GopMyIibl BEIECTB, HAXOAALIMXCS B TPEX KOJI0ax, eciiu:

A. pacTBOp U3 NepBOi KOJIOBI OKPAIIMBAET 1AM B JKENTHIH, a U3 BTOPOH — B (hHOJIETOBBIH
L[BET;

B. mpu HarpeBanuu oOpasua u3 Tperbeit koyosl ¢ NaOH nosiBusics 3anax aMMuaka;

C. npu npunuBanun pactBopa AgNO3 Bo Bcex oOpasiiax BBINAIN OCAJKH OEJIOoro IBETa,
npuyeM B o0pasiie U3 TpeTheil KoJIObl 0CaJOK pacTBOPUJICS MPHU A00ABIECHUN BOJBI;

D. no6asnenue pactBopa BaCl2 cnoco6cTBOBaIO BhIMAIEHUIO OEIBIX 0CaIKOB B 00pa3iiax
U3 BTOPOH M TpeThell KoJo;

E. npunmsanue pactBopa HC1 nmpuBesno k 6ypHOMY BbIJIEIEHUIO ra3a B 00pasiie U3 BTOpoii
KOJIOBI, IPUYEM 3TOT I'a3 BbI3Bal oMyTHeHue pactBopa Ca(OH)2.

OTBeT MNOATBEPIUTh YPaBHEHHUSIMH COOTBETCTBYIOUIMX pEAaKIUil B MOJEKYISIPHOH U
MOJIEKYJISIPHO-UOHHOH (popme.

2. OnpenenuTb, B KAKOM HMEHHO KOJIOE COAEPKUTCS KaXKJ0€ U3 YKA3aHHBIX BEIIECTB.

B derpipex kombax 0e3 3TUKETOK COJAEpXKATCs PACcCTBOPHI CIEIYIOIIUX BEIECTB: COJISTHOU
KHCJIOTHI, XJIopuaa Oapusi, cynbdara kanus, ¢ocdarta kamus. Vcrnonb3ys TOMOTHUTEIBHO PAaCTBOP
AgNOQg, onpenenuTthb, B KaKOH UMEHHO KOJIO€ COAEPIKUTCS KaKI0e U3 yKa3aHHbBIX BemecTB. OTBeT
MOJITBEPAUTH YPAaBHEHUSIMU PEAKIMI B MOJIEKYJISIPHON M MOJIEKYJISIPHO-UOHHOHN (opMe.

3. OnpenenuThb COCTaB COAEPKUMOTO BTOPOU U TpeThel MPOOUPOK

B nsaTe npobupok, copepkaiux pactBopsl xjopuaos kanus, menu (II), 6apus, amoMunus u
xene3a (I11), no6asunu pactBop NaOH. Yka3aTh, B KaKUX UIMEHHO TPOOHUpPKAX HAXOAWIHNChH JaHHBIE
COJIH, €CJIU B TIEPBOI MPOOUPKE BBIMAT 0CAIOK O€I0T0 1BETA, B YETBEPTOM — roJy0OTo IBETA, B MATOM
— Oyporo 11BeTa, a BO BTOPOW M TpeThell ocaaka He oOpazoBanock. IIpu momomm Kakoro peareHra
MOXXHO OIPECINTh COCTaB COJCPKUMOTO BTOPOH W TpeThed mpoompok? OTBET MOATBEPAWTH
YPaBHEHHUSIMUA COOTBETCTBYIOLIUX PEAKLUN B MOJIEKYJIAPHON M MOJIEKYJIIPHOMOHHOMU (opme.

4. Ykazarb, B KaKOi IMEHHO TTPOOMPKE HAXOAUTCS KaXK1ast COb



B nate mpobupok, coiepxanmx pacTBopsl cynbdaros Hatpus, mapranma (1), menu (II),
amromunms 1 xpoma (I1I), no6aBunu pactBop NaOH. Yka3zaTe, B Kakoil UIMEHHO IMPOOHPKE HAXOIUTCS
KaX/1asi CoJib, €CJI B YETBEPTOI MPOOUPKE BHIMAT 0CAJOK TOIyOOro 1BeTa, B TPEThEH — CHHEBATO-
CEeporo IBeTa, B MEepPBOIl U MATON NMpoOHupKax — OeNoro IBeTa, MPUYEeM OCaJ0K B MATON Mpodupke
pactBopwiics npu aoOasinenun n3bbitka NaOH, a Bo BTopoit mpoOupke ocajika He 00pa30BaIoCh.
OTBeT NOATBEPAUTh YPAaBHEHUSIMH COOTBETCTBYIOIIUX PEAKLUUN B MOJCKYISIPHOU U MOJEKYJISPHO-
HWOHHOU (opme.

Pasnen 4. CTpoeHue u CBOMCTBA OPraHUYeCKHX BelleCTB

Temad.1. Knaccudukaius, CTpoeHHE 1 HOMEHKJIATypa OPTaHUYECKUX BEIEeCTB
[TpoBepsiembie pe3ynbTaThl 00yuenus- JIPO7, MP03, MP06, MP13, MP14, I1P02, TTP03, TTP04,
[1P11, ITP12

1. Kakue BemecTBa Ha3bIBatOTCS OPraHUYECKUMU ?

2.Ha KOHKpeTHBIX NpUMepax MOSICHUTE, UTO TaKoe uzomepus’?

3.Yem oTiinyaeTcs CTpyKTypHasi U30MepHUsl OT IPOCTPAHCTBEHHOM?

4.Yto noxpasymeBan A. M. byTinepoB o1 XUMHUYECKUM CTPOEHUEM BEIECTBA?

5.HasoBure xucinopoocoaepkaiue GyHKunoHaiabHble rpymnsl. [IpuBeaure npumepsl
COCIMHEHUH, COJAEPKAINX TH TPYIIIHL.

6.IlpuBenure npuMep a3z0TCOAEPIKAILEro AlUKIMYECKOro coenuHeHus. Hamummure ero
CTPYKTYPHYIO (OpPMYITY.

7.Hanummre CTpyKTypHBIE (OpPMYJbl COCIAMHEHHH, Ha3BaHMsS KOTOPHIX: &) HpPOIEH; 0)
NEHTHH-1; B)2-MeTWJINIEHTaH; I') IPOMaHajb; 1) NEHTUH-2; €) IPOIIaHOBAas KUCIIOTa

Tema 4.2. CBolicTBa OPraHUYECKUX COCAMHEHUIN
[IpoBepsiembie pe3ynbTaThl 00yuenus- JIP0S, MP02, MP03, MP15, ITPO1, TTP06, ITP10, TIP11,
I1P12

1.Pacimgpyiite cnenyromyro 1enouky npespamenuil. Hazosute coenunenust A, b, B: atan
+ Cl,—A + Na—b5+ Br,—B

2.Kakue coeauHeHHss MOTYT OBbITh IMOJyY€Hbl KAaTaIUTUYECKUM OKHUCICHHMEM MeETaHa B
pa3IUYHBIX ycIoBUsAX?. Hanummure ypaBHEHUS! COOTBETCTBYIOIIUX peaKUnit

3.IIpennoxkute criocod nosyuyeHus2-xjaopnpomnasa u3 1-xmopnponana. Hanummre ypaBHeHus
COOTBETCTBYIOLIUX PEAKIUH.

4.Ilpennoxure crnocod OYMCTKM 3TaHa OT MpuMeced sTuineHa. Hamummre ypaBHeHus
COOTBETCTBYIOIIUX PEAKIIUH.

5.I0pemnoxxute crocoObl MOJTYYEHHUs alleTHIIeHAa U3 HEOpraHW4eckux BemiecTB. Hamummre
YpaBHEHHUS COOTBETCTBYIOIIMX PEAKIIHIA.

6.Ilpu B3aumopeiictBum OyraameHa-1,3 ¢ OpoMOM BO3MOXKHO 00pa3oBaHHE Ppa3HBIX
COEIMHEHNH,

YTO 3TO 33 COEAUHEHUSA?

7.Kakue apomaruyeckue yrieBoAOpOJbl MOTYT 00pa30BaThCs MPU ACTUAPOLMKIU3AIMNMN H-
oktaHa? YUrto 370 3a coeqUHEHMSI?

8.CocTaBbTe ypaBHEHHs peaklUy MOJyuYeHus MeTuiIipopmMuaTa —ClIoKHOTO 3(dupa MeTaHona
Y MYpaBbUHOW KHUCIIOTBI. B KakuX yCIOBHAX ClI€yeT IPOBOAUTD ITY PEAKIINIO?

Tema 4.3. UnenTudukanusi OpraHu4ecKux BellecTB, UX 3Ha4YeHHe U NPHMEHEHHE B
OBITOBOM M NMPOU3BOJACTBEHHOM /1eATeJIbHOCTH YeJI0BeKA.
[TpoBepsiembie pe3ynbraThl 00y4yenus- JIP03, MP0O1, MP03, MPOS, MP13, MP14, ITP01, TTP07,
I1P09, ITP11, ITP12



1.B Hamem pacnopsikeHHUH UMEETCsI Ta30Basi ropelika 1 Habop peakTUBOB: 1) BOAHBIN pacTBOP
NaOH; 2) paz6asnennas H.SO4;3) Boanslii pactBop NaxCOs;4) Boanblii pactBop KMnO4 5)06pomHas
Boma; 6) Bomubiid pactBop CuSOy4 ;7)aMMmuauHbIid pacTBOp OKcHA cepedpa; 8)Boaa.

B nByx mpobupkax cozepskarcs clieylolire BelecTna:

1 BapuaHT: a) OeH30lHas KUCI0Ta; 0) aHWIMH

2 BapuWaHT: a) II0K03a; 0)caxaposa;

3 BapuaHT: a) TJII0K03a; 0) TIUIepHH.

4 BapWaHT: a) YKCYCHasl KUCJIOTa; 0)3THIIOBBIN CITUPT.

5 BapuaHT: a) ¢opManuH; 0) STUIOBBINA CIIHPT

C nomouipbl0 MMHMMAJBHOTO YHCJIA PeareHTOB (yKa3aHHBIX B Hauaje paboThl) OMpelenuTe
COJePKUMOE KaXKI0H 13 MpoOupok. HanmuimunTe ypaBHEHHSI COOTBETCTBYIOIINX PEAKIIUHA.

Paznesa. 5. KuHernyeckue W TepMOAMHAMHMYECKHEe 3aKOHOMEPHOCTH NPOTEKAHUS
XHMHYECKHX peaKIuid.

Tema 5.1. CkopocTh XUMHUYECKUX peakiuil. XUMUYECKOE PaBHOBECHE.

[TpoBepsiembie pe3ynbsTaThl 00yuenus- JIP02, JIP 03, JIP 08, MPO1, MP02, MP03, MP06, MP07,
MP15, ITPOS, ITP09

1. Kakyro BemmunHy Ha3bIBalOT TeMIEPaTypPHbIM KOAPHUIIMEHTOM?

2.Kakue BemiecTBa Ha3bIBAIOTCS KaTaau3aTopamMu?

3.Kak Ha3pIBatoTCsa OMOIOTHYECKHE KaTalu3aTopbl?

4. Bo CKOJBKO pa3 M3MEHUTCS CKOPOCTh peakiuu 2A + B—A2B, ecnu xoHueHTparmio
BellecTBa A yBEJIMUYUTH B 2 pa3a, a KOHLEHTPALUIO BenlecTBa B ymMeHbuTh B 2 pasza?

5.IloueMy cxoponopTsuecss IPOAYKTHI XPAHST B XOJOAUIbHUKE?

6.IloueMy Ha MyKOMOJIBHBIX 3aBOJAX HMHOIZIA IIPOUCXOIAT B3PBIBbI?

7.1loueMy xuakuii OEH3MH U ITAHOJ TOPAT CHOKOWHO, a Mapbl 3TUX BELIECTB B CMECU C
BO3/[yXOM B3pbIBAOTCS?

8.Kakue peakiuy Ha3pIBarOTCsI HEOOPATUMBIMU?

9. Yo Ha3bIBaeTCsA XMMHUYECKUM PABHOBECHEM?

10.B kakyr CTOpPOHY CMECTHUTCS XHUMHUYECKOe paBHOBecue cucrembl AB— A+B, eciau
TMOBBICHTH Temrepatypy Ha 30°C? TemmepaTypHble K0d(Q(HUIHEHTH TPAMOil 1 06pPaTHOH peakituii
COOTBETCTBEHHO paBHbI 2 U 3.

11.B xakoM HampaBJIEHUU CMECTUTCA XUMHUecKoe paBHOBecue cucteMsl 2C0O + 2Ho«—CHagt+
CO», ecmu KOHIIEHTpAIIUU BCEX BEIIECTB YMEHBIIHUTH B 2 paza?

Pa3nes 6. PacTBopbl

Tema 6.1. IlonsiTe 0 pacTBOpax
[Tposepsiembie pe3ynbTaThl 00yuenus- JIPO1, JIP02, JIPO3, JIPOS, JIP06, MP03, MP04, MP14,
I1P07, ITP10, ITP11

1.Kakoli pacTBOp Ha3bIBa€TCs HACBHIILIEHHBIM, HEHACBIIIEHHBIM ?

2.Yto Ha3bpIBaeTCA paCTBOPUMOCTBIO BELECTBA?

3.YTo Ha3bIBaETCA MAaCCOBOM J0JIEN paCTBOPEHHOIO BEIIECTBA?

4. Kakas nocnenoBaTebHOCTh MIPUTOTOBIIEHUS pacTBOpa?

Pa3nes 7. Xumus B ObITY M IPOM3BOACTBEHHOM JeATEJIbHOCTH YeJI0BEKA
Tema 7.1.
[TpoBepsiembie pe3ynbraTsl 00ydenus- JIPO1, JIP02, JIP 03, JIP04, MPOS5, MPOS, MP17, MP18,
[1P02, TTPO6, ITP09, TTP11, TTP12
1.Xumus ¥ BIMsSHUE TOIUIMBA Ha OKPYXKAIOLIYIO CPENY.
2.AnbTepHaTUBHBIE BU/Ibl TOIJIMBA, IPUMEPHI UX UCIOJIb30BaHMUA.
3. Yto Takoe BMC? Ilonumepsl, UX HCHOIB30BAHNE B ABTOMOOMILHON HHIYCTPUH.
4 Ileperonka HepTH ¥ BUABI TOTUIMBA, BIMSHUE HA OKPYKAIOUTYIO CpeIy?
5.PacckaxuTe 0 XUMHUYECKOM COCTaBE TOIUIMBA, YTO MOKA3bIBAET OKTAHOBOE YHCIIO?



6. X¥MHus ¥ TOKpacka aBTOMOOUIIBHOTO TPAHCIIOPTA.

5.2 Temsl pedepaton

. Tunel XumMudeckol CBA3H

. 3HauYEHHE PACTBOPOB B KU3HU U TEXHUKE

. YcTpaHeHure KECTKOCTH BOABI HAa TPOMBIITUICHHBIX TPEATPUATHIX

. Ucnionb30BaHre MUHEPATHHBIX KUCIOT HA MIPEANIPHUATHSIX PA3TMYHOTO MPOoduIs
. [ToBapeHHas coib KaK XUMHUYECKOE ChIPhE

. bBuorexHosnorust u reHHast UHXXEHEepUs — TEXHOJIOTUHU

. CoBpeMeHHBIC METOABI 00€33apayKUBAHKS BOJIBI

. 3ammTa 030HOBOTO PKPaH OT XUMUUYECKOIO 3arps3HEHUs

01NN WN —

5.3 Ilpumepsbl TeCTOBBIX 3aJaHUH

BxoaHoii KOHTPOJIb.

Ipumeuanue. [IpenogaBaTens onpeAeseT KOJIUYECTBO BOMPOCOB U3 MPEIOKEHHBIX.
BapuanT nepsblid

1.OnekrpoHHas GpopmMylia BHEIIHETO SHEPreTUYECKOI0 YPOBHS aTOMa KPEMHHUS

1)3s23p?;,  2)3s?3p*;  3)4s%4p?;,  4)4s?4p’.
2.XuMudeckas cBsizb B Mosiekyie NHs:

1)uoHHas; 2)KoBajeHTHas NOJIsipHast; 3 )MeTalInuecKas;4)KoBaJleHTHas HEeNoJspHasl.
3.Haubouiee sipko BbIpaK€HHbIE HEMETAUNINYECKUE CBOWCTBA MPOSBIISET:

1)Si;  2)C; 3)Sn; 4)Ge.
4.0xcunbl pocopa (V) ¥ HHUHKA SBISIFOTCS COOTBETCTBEHHO:

1 )KMCITIOTHBIM ¥ OCHOBHBIM; 2)OCHOBHBIM U KMCJIOTHBIM; 3)KUCIOTHBIM U aM(pOTEPHBIM;

4)OCHOBHBIM M OCHOBHBIM.
5.K peakuusim 3aMenieHust OTHOCUTCS PEAKIIUS:

1)2Na + O2 = 2Na202; 2)CaCOs= CaO + CO27; 3)NaOH + HCI = NaCI + H20; 4)Zn +
H2SO04 = ZnS0O4 + H21
6.BemecTBa, KOTOphIE MPH TUCCOLUAIMN 00Pa3yIOT B KAU€CTBE aHUOHOB TOJIBKO THIAPOKCH]I-HMOHBI,
ABIISIOTCS:

l)kucnoramu; 2)CpeIHUMU CONSIMU; 3)mienoyamMu; 4)KUCIBIMU COJISIMHU.
7.Cymma k03¢ duiMeHToB nepes GopMyinaMu HEAIEKTPOIUTOB B YPABHEHUH PEAKIHHI

Fe + 2HCI(p-p) =FeCl; + H21 paBna: 1)2; 2)3; 3)4; 4)S.
8.CymMbI Bcex KOd(p(PHIMEHTOB B IMOJHOM M COKpAIIEHHOM HOHHBIX YPABHEHUSX PEAKIUU MEXKIY
pacTBOpamH cylb(haTa HaTpUs U XJI0puaa Gapusi paBHBIL:

DIlu3; 2)11us; 3)9u3; 4)9us.
9.CokpameHHOoe HMOHHOE ypaBHeHHMe peakmuun Mg?* + 20H =Mg(OH)2| cooTseTcTBYeET
B3aMMOJICHCTBHIO:

1)pacTBOpa coau MarHusi CO IIEN0YbIO;

2)HepacTBOPUMOM COJIM MarHus co LIEJI0YbIO0;

3)pacTBOpa coJii MarHusi ¢ HEPaCTBOPUMBIM OCHOBAHHEM;

4)HepacTBOPUMOM COJIM MarHus ¢ HEPACTBOPHUMBIM OCHOBaHHUEM.
10.Peakuust HOHHOTO OOMEHA UJIET /10 KOHIIA B Pe3y/IbTaTe BBIACICHUS I'a3a PH B3aUMOACHCTBUM:

1)Cu(OH)2 ¢ H2SO4; 2)KOH ¢ Zn(NO3)2; 3)Ca(HCOs3). ¢ HCI; 4)Na,COs ¢ CaCl..
11.B cxeme npeBpaiieHuit

1 2 3 4

No——NH3z—— NH4Cl—— NH3——N>

HOBBIIIIEHHAsI TEMIIepaTypa He0OXouMa [l IPOBEACHUS peaKIuil:

11,23, 2)1,34; 3)1,24; 4)234.
12.KapO6oHat - HOHBI MOKHO OOHAPYKUTh BOAHBIM PACTBOPOM:

l)xmopoBogopoaa;  2)xiopujaa HaTpusi;  3)ruapokcuaa HaTpusi;  4)cynbdara aMMOHHS.



13.C nHaumeHb1IeH CKOPOCTHIO P KOMHATHON TEMIIEpaType MPOTEKACT PEaKIIHs
1)Fe u O2; 2)CaCOz u HCI(p-p); 3)NaOH(p-p) u H2SO4(p-p); 4)CuSO4(p-p) u NaOH(p-p).
14.Xumnueckoe paBHOBECHE B CUCTEME
FeO(t) +Ha(r)<> Fe(T) + H2O(r) — Q cMecuThes B CTOPOHY IIPOIYKTA PEAKIINH TIPHU:
1)r1oBBILLIEHUH 1aBJIEHUS; 2)IOBBIIIEHUN TEMIEPATYphl; 3)IOHM)KEHUU JaBJICHUS;
4)1CroNIb30BaHUU KaTaau3aTopa.
15.Cynbdar xanpuus OTHOCUTHCS K KIaccy:
l)okcumoB; 2)ocHOBaHUWM; 3)coyield;  4)KHUCIOT.
16.Kak n3mensiercst paauyc aroma B psiny Li — Na —K?
1)He u3MeHsercs; 2)cHaydaja yBEJIMUMBAETCS, IOTOM YMEHBIIAETCS; 3)yMEHbILACTCS;
4)yBenuuuBaercsl.
17.Kakoii U3 METaJIOB HE PearupyeT ¢ BOJHBIM pacTBOopoM cyibpara meau (11):
I)xene3zo; 2)cepeOpo; 3)onoBo; 4)HaTpuid.
18.1Ipu B3auMoAeicTBUM C HEMETAJUIAMH METaJIIbI MPOSIBIISIFOT CBOKCTBA!
1)okucnauTenpHble; 2)KUCIOTHBIE; 3)BOCCTAHOBUTENIBHBIE; 4)OCHOBHBIE.
19.®opmyna BemiecTBa, 0003HAUEHHOTO «X)» B CXeM€ MPEeBpaICHHI:
P —— X——H3POy,
1)PH3;  2)CasP2; 3)P20s; 4)PCls.
20.®Docdat xanbLus MOXKHO MOIYYUTh pEaKIIUel HOHHOTO 0OMEHa MPH B3aMMO/ICHCTBHH:
1)kanbrus ¢ pochopHOl KHCI0TOH; 2)oKcHaa Kabius ¢ okcuaoM dhochopa(V);
3)cynbdara xanbpius ¢ GochopHoi kucoToit; 4)docdara HATPHUS C XITOPUIOM KaJTBIIHSL.
21.CeipbeM AJis ONTyYeHUsl KUCTIOPO/ia B IPOMBIIIUIEHHOCTH CITYXKUT:
I)oeproneroBa conb KCIO3; 2)nepmanranar kamus KMnOs; 3)Bo3nyx; 4)mepokcun
Bojgopoaa HoOx.
22.0Onpenennte MacCOBYIO JOJIO kele3a B okcuae xemeza(lll):
1)20%; 2)25%; 3)30%; 4)35%.
23.Cepy maccoii 1,6r coxriu B kuciopose. Onpenennure oobem okcuna cepbi(1V), u3mepeHHsbIi mpu
HOPMaJIbHBIX YCIIOBUSX, KOTOPBI 00pa30oBaJICs TIPU 3TOM:
DI11,2n;  2)1,12n;  3)112m;  4)0,112m.
24.0mpenennTe MacCOBYIO JIOJIO caxapa B pacTBOpe, MoJIy4eHHOM pacTBopeHueM 10r caxapa B 190r
soxel? 1)0,5;  2)0,1;  3)0,05; 4)2.

OTtBeTnI
BxoaHoii KOHTPOIb MO XMMHUH 1 Kypc
Bapuant nepsblit

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

BxoaHo# KoOHTpPOJIb 1O XuMuH 1 Kypc
Bapuanr BTOpoi

1.9mexTponHas dopmyna atoma 1s225°2p°3s23p*. Xummueckuit cumMBON U GOpMyIa BOIOPOTHOTO
COEZMHEHUS 3TOTO JIEMEHTA:

1)C u CHg4; 2)Si u SiHs; 3)O u H20;

4)S u HaS.
2.XuMu4eckasi CBsI3b B OKCUJIE JTUTHSL:

l)uoHHas; 2)koBajeHTHAas MOJISIpHAs; 3)MeTauinueckasi; 4)KoBaJICHTHAsI HEMOJISIPHAsI.
3.B ManbIx mepuojax MepuoJUYECKON CHUCTEMbl XUMHUYECKHX 3JIEMEHTOB C YBEIMUYEHHUEM 3apsia
S7ep paanychl aTOMOB:

1)yBenuuuBaroTCs; 2)U3MEHSIOTCS MIEPUOTUICCKU;



3)ymeHbiuatoTcs; 4)He U3MEHSIOTCA.
4.®DopMyIbl OCHOBHOT'O U KUCIIOTHOT'O OKCHOB COOTBETCTBEHHO:

1)FeO u BeO; 2)CaO u CrOs; 3)P20s u CO2; 4)SO3 wu CaO.
5.Koadpduuuent nepen ¢hopmysoil BOCCTAaHOBUTENS B YPABHEHUH PEAKLUU TOPEHUS aJIOMUHMS B
KHCIIOpOJIE:

1)1; 2)2; 3)3; 4)4
6.BemiecTBa, KOTOpBIE IPU AUCCOLUAIIMH 00Pa3ylOT TOJIBKO KATHOHBI METAJLIa U TUIPOKCH]I-UOHBI,
SABIISTFOTCSL:

Dxucnoramu;  2)conmsmu;  3)menodamu;  4)aMpOTEPHBIMU THIPOKCHIAMHU.
7.Jlamnouka mnpuOopa [Uis UCHBITAHUSA BELIECTB Ha 3JIEKTPOIPOBOJHOCTb 3arOPUTHCA IPH
HOTPY>KEHUH 3JIEKTPOJIOB B:

1)consHyr0 KUCIIOTY; 2)XJIopul Kanus (KpucT.); 3)okcun xkxenesa(lll); 4)aucTmimimpoBaHHyO
BOJY.
8.CymMMbI Bcex KOA(Q(PHUIMEHTOB B IOJIHOM U COKpPAIIEHHOM MOHHOM YPAaBHEHUSX PEaKLUN MEexXIy
pacTBopamu cynb(dara IMHKA U HUTpaTa Oapus paBHbIL:

19u4d;, 2)I0u3; 3)I2u4; 4)12u3.
9.CokpamieHHOe HOHHOe ypaBHeHHWe peakimu: Ca?* + S04 = CaSOs COOTBETCTBYET
B3aMMO/ICICTBHIO B PaCTBOpE:

1)CaCl, ¢ BaSOgs; 2)CaCl, ¢ Na2SO4; 3)Ca c NaxSO4; 4)CaCOs ¢ H2SOs.
10.0Ocanox oO6paszyercst mpu B3aUMOJICHCTBUU pacTBOpoB xiopuaa xkeneza(ll) u:

l)rugpoxcuia Hatpus; 2)cynbdaTa HaTpust; 3)consHOM kucaoTer; 4)Hurpara menu(1l).
11.1Tpu komMHaTHOI Temneparype OyayT B3aUMOIEHCTBOBATH:!

1)N2 u H2; 2)N2 u Oz; 3)Zn u H20; 4)Na u H20.

12.CocraB conu(NH4)2SOs MOXKHO YCTaHOBHTH, MCIOJB3YS JBa PAaCTBOpPA, COAEPIKAIIKE
nonsr: 1)OH u Ba?*; 2)OH u H*; 3)Cl- u Cu?*; 4)COs%> u Ba?".

13.C nauboublIel CKOPOCTHIO P KOMHATHON TeMIepaType MPOTEKaeT PeaKkus MExXIy:
1)HCT (1%p-p) u AgNO3 (1%p-p); 2)HCI (1%p-p) u CaCOs; 3)HCI (5%p-p) u Zn;
4)HCI (5%p-p) u Mg.
14. Xumnueckoe paBHoBecue B cucteme: CO2(r) +C(1) «>2CO(r)— 173 x/x cMeIlaercs B
CTOPOHY IPOAYKTa PeaKkIH MpHU:
1)IOBBILIEHUN JIaBJICHMSI; 2)IOBBIIIEHUU TEMIIEpaTypbl;  3)IOHM)KEHUU TEeMIIepaTyphl;
4)1cnonabp30BaHNHU KaTalu3aTopa.
15.T'uapokcua Kanblus OTHOCUTBCS K KJIaccy:
l)okcuaoB; 2)ocHoBaHUil; 3)coneit;  4)KHUCTOT.
16.Kak M3MEHSIOTCS KUCIIOTHBIE CBOWMCTBA BBICIINX OKCHJIOB ClieBa Harpaso B psay Al-Si-P?
1)He U3MEHSIOTCS; 2)CHayana yBeJIMYHUBAIOTCS, IIOTOM YMEHBIIAIOTCS; 3)yMEHbIIAI0TCS;
4)yBeIMYMBAIOTCS.

17.Kakoii U3 MeTaJIJIOB HE pearupyer ¢ BOAHBIM pacTBopoM cyibdarta meau (1):
1)xene3o; 2)30moTo;  3)onoBo;  4)HATpHIA.

18.1Tpu B3auMOIEHCTBUM C METAJIJIaAMH HEMETAJIIBI IPOSBIISIIOT CBOMCTRA!

1)okucnutenpHble; 2)KUCIOTHBIE; 3)BOCCTAHOBUTENIbHbBIE; 4)OCHOBHBIE.
19.®opmyna BemecTBa, 0003HAUEHHOTO «X» B CXEME MPEBPALCHUH:

+H2 + HCI
FeO —— X———FeCl2:

1)Fex0s3;  2)FeCly;  3)Fe;  4)Fe(OH)..
20.I'unpokeny nuHKa 00paszyercs Ipu B3auMOJICHCTBUN:

l)okcuaa LMHKA ¢ BOJOW; 2)OKCHIa LMHKA C THAPOKCUAOM HATpus; 3)xJopuja IMHKA C
ruapokcuaoM meau(ll); 4)xnopuna nuHKa(p-p) ¢ THAPOKCUIOM HATPUSI(P-p).

21.B npOMBILIUIEHHOCTH CEPHYIO KUCIIOTY MOJIy4aloT MOIJIOLIEHUEM:

1)SO3 Bogoii; 2)SO3 pactBopoMm cepHoii kuciiotbl; 3)SO2 Bomoit; 4)SO2 pacTBOpom
CEpPHOM KHUCIIOTBHI.
22.0mpenennTte MaccoBylo gomo Meau B okcue meau(1l):



1)0,8; 2)0,9; 3)0,11; 4)0,14.

23.Macca razoo0pa3HOro BOAOpOJa, KOTOPBIM BBIIEIUTCS IMPU pacTBOpeHHH 4,5 T aJlOMUHUS B
COJISTHOM KHUCJIOTE€ COCTABUT:

1)0,2r;  2)0,3r;  3)0,4r; 4)0,5r.
24.0Onpenenure MacCOBYIO JIOJIO COJM B PacTBOpE, MONy4eHHOM pactBopenueM 20r comu B 140r
BOJIEI?

1)0,05; 2)0,125; 3)0,25; 4)0,30.

OTBeTbI
BxoaHoii koHTpob MO XumMum 1 Kype
BapuanT BTOpOIt

Ne pompoca| 1 2 3 4 5 6 7 8 9 10 11 | 12
OtBet 4 1 3 4 4 3 1 2 2 1 4 1

Ne Borpoca | 13 14 15 16 17 18 | 19 | 20 21 22 23 | 24
OtBer 1 2 2 4 2 1 3 4 2 1 4 2

5.4. 3aganna nmpakTH4YecKUX padoT

Pazgen 1. OcHOBBI CTPOEHHUS BelleCTBA

IIpakTnyeckas padora Nel. «CocraBieHue XMUMHUYECKUX (OpPMYJ ABYXAaTOMHBIX COEIMHEHUN
(oxcumoB, Cynb(pHUIOB, TMAPUAOB U T.I.) U JPYrUX HEOPraHUYECKUX COEAMHEHUI OTIENbHBIX
KJIACCOB C HCIIOJb30BAHME XMMHUYECKOW CHUMBOJIMKHM M Ha3BaHUM COCJUHEHUN 110 TPUBUAIBHOU
HOMEHKJIaType u MexayHapogHoit [UPAC».

Heanb: CoBepiieHCTBOBaHNE YMEHHUM COCTaBIATh POPMYJIbl OMHAPHBIX COCAMHEHUN, Ha3bIBATh X,
3aKpENUTh MOHATHUS «CTETIEHb OKUCIICHUS», «OMHAPHBIE COCTUHEHMS;

3aganue 1.

Bapuanr 1 Bapuanr 2

1. Onpenenute cTeNeHN OKUCICHHS aTOMOB 1. Onpenenute cTeneHN OKUCICHUS aTOMOB
3JIEMEHTOB B COEIMHEHMSIX, POPMYJIBI KOTOPBIX | XUMHUUYECKUX JIEMEHTOB B COCINHEHMSIX,
SiO2, Na0, K>S, LiBr. [IpuBenute Ha3BaHuUS ¢dbopmyiel kotopbix H20, AlCI3, N2Os, NasP.
Ka)KJIOTO U3 BEILECTB.

2. Kakas u3 cnenyromux Gopmy 2. Beibepure Gpopmyny okcuga Mapranua (IV):
cooTBeTcTBYeT okcuay azora (I1): MnO, Mn207, MnF4, MnOs.

NO, N20s, NO2, N2O?

3. Hanmummre ¢hopMyIibl BEIIECTB: 3. Hanmummre opMyIibl BEIIECTB: a) OKCHUaa

a) okcuaa cepsl (IV) 6) okcuna cepsr (VI). menw (10); 6) oxenna Katpus.

3aganue 2. CoctaBuTh HOopMyNTy OWHAPHOTO COSTUHEHHS AIFOMUHUS C YTIIEPOIOM.
3ananmue 3. Ha3sare BemectBa: NaCl, MgS, KH.

3ananue 4.Haiinu crenens okucienus xiopa B coequHernn Clz0.

BoiBoa mo padore.

IpakTnyeckoe 3ansgTHeNe2. XapaKTEPUCTUKA JIEMEHTA MO €ro MOJIOKEHHUI0 B MEPUOANYECKOU
cucteme JI.11. MenaeneeBa

Hean: XapakTepu3oBaTb XUMHUYECKHE OJJIEMEHTHI B COOTBETCTBUM C HX TIIOJOKCHHUEM B
MEePUOINYECKON cucTeMe Xxumuieckux 3neMeHToB .M. Menaeneesa no miany.



Ili1an XapaKkTepUCTHKH dJIeMeHTa

1) Ha3Banue 3jeMeHTa,

2) X¥MHUYEeCKHUI CHMBOJT,

3) IopsakoBeIii HOMED;

4) AtomHas Macca;

5) Homep nepuosa;

6) Homep rpymiibl, BU MOATPYIIIBL;

7) Bapsin simpa aToma;

8) Uwrciio npOTOHOB U HEUTPOHOB;

9) OO61ee YMCITO AIIEKTPOHOB,

10) DnexkrponHas Gpopmya;

11) Meraa Ui HEMETaILT;

12) Beiciimii OKCH/I, €r0 XapaKkTep;

13) BomopoHoe coeuHeHUE (€CIU €CTh);
14) Tuapokcu, ero Ha3BaHHUE U XapaKTep;
15) VBenuuenue paauyca aroma (B iepuoje u A-rpyre)

BapuanTl. Jlath XapakTepUCTHKY JIEMEHTOB C MOPSIKOBBIMU HOMepamu 13,21
BapuanT 2. JlaTh XapakTepUCTUKY 3JIEMEHTOB C MOPSIIKOBBIMU HOMepamu 15,23

BapuanT 3. JlaTh XapakTepUCTUKY 3JIEMEHTOB C OPSAIKOBBIMU HOMepaMul7, 25

Paznes 2. Xumnueckue peakuu

IpakTnyeckoe 3ansitue Ne 3« TUIBI XUMHUUECKUX PEAKITUN.

Heawb: KnaccupuuupoBaTh peakiuyd MO CIEIYIOIIMM IMPU3HAKaM: YHCIYy U COCTaBY HCXOJHBIX
BEUIECTB M NPOAYKTOB pEaKLUU, WU3MEHEHUIO CTENEHEH OKHUCIIEHUS XUMHUYECKHX DJIEMEHTOB,
00paTUMOCTH Mpoliecca, yJacTHIO KaTaJlu3aTopa, TEIIoBOMY 3P deKTy

Bapmuanr 1.

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

2) Al + Fe203 —> AI203 + Fe + Q

3) CaCO3 ->Ca0 +C0O2-Q

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

Bapuant?2.

1)KCIO3 —>KCI + 02 - Q;

2)N2+02 <NO-Q;

3) Cu(NO3)2 + KOH —» Cu(OH)2 + KNO3;

4) Fe + H2SO4 —> FeSO4 + H2 + Q

Bapuant 3.

1) FeCI3 + AgNO3—> AgClI + Fe(NO3)3;

2)Si02+C—>Si+CO-Q;

3) Pb(NO3)2—» PbO + NO2 + 02 - Q;

4) SO2 + 02 —>S03+Q

IIpakTuyeckoe 3ansaTue Ned. «PacuéTel 10 ypaBHEHUSIM XUMUYECKHUX PEAKLINN C UCIIOJIB30BAHUEM
Macchl, 00bEMa (HOpMaJIbHBIE YCIIOBHS) Ta30B, KOJTUYECTBA BELIECTBAY.

Heab: O3HAKOMUTBHCSA ¢ OCHOBHBIMM 3aKOHAMH XUMUHU U HAYYNUTHCS C UX TOMOIIBIO PEIIATH
JJIEMEHTApHbIEC PACUETHBIE 3a1a4H.

OO0opynoBaHme: KaabKyJISTOPbI; IEPUOINYECKAS CUCTEMAa XUMUUYECKHX 3iemeHToB J[. 1.
MenneneeBa, Tabnuna « OCHOBHbIE XUMUYECKHE (POPMYIIBI»;

Bapuanr 1.


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.ITonp3ysich 3HAYCHUSAMH aTOMHBIX BECOB 3JIEMEHTOB U3 llepuoanueckoil TabMuUIlbl, paccuuTaiTe
MOJISIpHYIO Maccy (r/Moub) mis ciaeayromux Bemects: NaF, N2, NaOH, SO2, Ca3(P0O4)2 .Ckoiybko
MOJIEKYJI COZIEPKUTCA B 1 MOJIE KaXKJI0r0 U3 3TUX BEILIECTB?

2. CkoJibKO MOJIeH Kuciopoza coaepkurcs B 128 r kucinopoaa?

3. TIpu rpo3oBBIX paspsmax B atMochepe mpoucxomut ciemyromas peakuus: N2 + 02 = NO2.
VYpasusiite peakuuto. CKOIbKO MOJIEH KUCIOpOo1a NOoTpedyeTcst 1j1sl HOTHOTro MnpeBpaiieHus 1 Mois
azora B NO2? Ckoibko 310 Oyzner rpammoB kucnopona? Ckonbko rpammoB NO2 obpa3zyercs?
Bapuanr 2.

1. B crakan nanmiu 180 r Bojbl. CKOJIBKO MOJIEKYJT BOJbI B cTakaHe? Ckoiibko 310 Moiieid H207?

2. BoruncnuTe Maccy BelecTBa, COOTBETCTBYIOIIYIO 6 MOJIb aTOMOB CEPBI.

3. B maccaxupckuii camolneT mepen Hadaiom peiica morpyswin 200 kr mpoaykToB (Macca 0e3
ynakoBku). Kak wu3MeHmnach Macca aBuaiailHepa IIOCJIe€ TOro, KaKk B TIOJETe MaccaXkupam
NpeUIoKMWIN 00e U BCe MPOAYKTHI ObUIH ChEICHBI?

Bapuanr 3.

1. Kpacuebrit mopomok meau (6,4 T) cMelmanyd C >KEAThIM MOPOIIKOM cepbl (3,2 T) M Harpeiu.
[Tomyunny 4epHBI TOPOIIOK, HE COASPKAIINM KPACHBIX KPYITMHOK MEIH U JKEJITOTO MOPOIIKA CEPHI.
KakoBa Macca noixyueHHOro yepHoro nopoiuka? Hanumure ypaBHeHHE peakiuu

2. Kakoii 06beM Iipu HOpMaJbHBIX YCIOBUSX (H.y.) 3aHUMAIOT 56 T ra3000pa3Horo azora?

3. Ilpu rpo3oBBIX paspsgax B arMochepe mpoucxoauTt ciemnyromas peakmus: N2 + 02 = NO2.
VYpasusiite peakiuto. CKOIbKO MOJIEH KUCIOpoa NOoTpedyeTcs 11l HOTHOTro mpeBpaiieHus 1 Mois
azora B NO2? Ckoinbko 310 Oyzner rpammoB kuciopona? Ckonbko rpammoB NO2 obpa3zyercs?

IpakTnyeckoe 3ansaTueNe 5.

Hemu. Ha mnpakTtuke yOeauTbcs B CYIIECTBOBAHUM THAPOIN3a; COBEPIICHCTBOBATH YMEHUS
HAOMO/IaTh XUMHYECKHUE SIBICHUS, OOBSICHATH HAOMIOJacMble SBICHUS M PE3YyIbTAaThl OIMBITOB;
peliaTh KaueCTBEHHBIC 3a[aud; COCTABIATh YPaBHEHUS XUMHUYECKHX peakluid MOHHOTO oOMeHa C
Y4aCTHEM HEOPTaHUYECKUX BEIIECTB.

Bonpocs! 1J1s1 fonmycka k JjaboparopHoii padore

1. ChopmynupyiiTe 11e1b MIAHUPYEMOTO SKCIIEPUMEHTA;

2. O0BsACHHTE, KAaKOH MPOIIeCC HA3BIBAOT TUIPOJIN30M, KaKOH OH ObIBaeT?;

3.KakoBa posp ruiponmnsa B npupoae?

4. OObsIiCHUTE, KaKhe CYIIECTBYIOT CIOCOOBI JOKA3aTelbCTBA CYIIECTBOBAHHS THAPOJIN3A
HEOPTraHWYECKUX U OPraHUYECKUX BEIIECTB;

5. O0BsicHUTE, KaK COCTABJISIETCS] YPAaBHEHHUE THIAPOIIN3A;

6. O0BsicauTe, uto Takoe pH? Kak 3aBUCHT HaHHBIN MOKa3aTelb OT KUCIOTHOCTH WM OCHOBHOCTH
Cpellbl pacTBOpa;

7.00BSICHUTE X0 BBIIOJHEHUS SKCIIEPUMEHTA TI0 PEIICHUI0 KaueCTBEHHBIX 3a71a4;

8. TlepeurcnuTe OCHOBHBIC AaCHEKThl COONIONEHUS TEXHUKHM O€30MacHOCTH TMpH padboTe C
arpeCCUBHBIMU peareHTamMu (TUAPOKCHUI HATPHUS).

O6GopyaoBanue u mocyaa PeakTuBbI
1. CrexiisiHHBIE TPOOUPKHU 1. PactBop NaOH
2. lTatuB 11t mpoOUpOK 2. PactBop Na2SO4

3. PactBop AICI3

4. PactBop Na2CO3

5. PactBop Cu(OH)2

6. KuciorHo-0OCHOBHBIN UHIUKATOP

AJITOPUTM NpoBeaeHus onbiTa Ne 1 Bonpocsl u 3aganus




3amanue Ne 1. B Tpex mpoOupkax moja
HOMEpaMHU HaXOJSATCS paCTBOPHI TPeX
COJICH: XJIOpH/Ia AIFOMUHMSL, CyIb(ara
HaTpusi, KapOoHaTa HaTpus. He monb3ysch
JIPYTUMH PEaKTHBAMH, ONIPEACITUTE COCTaB
KaX/101 IPOOHPKH.

1. lath 0OBsCHEHHE POBEICHHBIM
onbiTaM. 2. COCTaBUTh ypaBHEHUS
peaKIuii, MPOTEKAIIINX B MPOOHUPKE B
MOJICKYJIIPHOM U MOHHOM BHJIaX.

AJITOPUTM NpOBeeHusl onbIiTa Ne 2

Bonpocel u 3aganus

3aganue Ne 2. Uto mpousonier, eciu
OXJIAJIUTh PACTBOP KapOOHATA HATPUS WK
100aBUTH K HEMY rugpokcu Hatpus? 1.1.
Hanuts B npoOupky 1-2 mu1 pactBopa
kapOoHata Hatpus. 1.2. OnycTuth
MPOOUPKY B CTaKaH C OYCHD XOJIOJHOM
BooM wiu cHerom. 1.3. [IpoBeputs cpeny
pacTBOpa MpHU MOMOIIU KHUCIOTHO-
OCHOBHOT0 MHAMKaTopa. 1.4. Jlo6aBUTh K
pacTBOpy KapOOHaTa HaTpusi THIPOKCH]T
HaTpHSI.

1.Kakoit unaukaTop Jaydiile HCIO0JIb30BaTh
TS OTIPEICIICHHS CpeJibl pacTBOpa? 2.
CocTaBUTh COOTBETCTBYIOIIUE YPABHEHHUS
XUMUYECKUX PEaKIUid, B MOJICKYJISIPHOM U
MOHHOM BHUJAX.

AJITOPUTM NpoBegeHHs onbiTa Ne 3

BOl'[pOCI)I H 3aJ1aHUA

3ananue Ne 3. [IpoGnemusiii onbIT. 1.1. B
OJIHY MPOOUPKY C pacTBOPOM cylib(haTta
mMeau (1) mpunutk pacTBOp rUAPOKCHIA
HaTpus. 1.2. Bo BTopyto mpoOupky ¢
pactBopoM cynbdara meau (II) mpunute
pacTBOp KapOoHara Hatpus. 1.3. CpaBHUTH
[BET 00pa3yoIuxcs 0cagkoB. 1.4.
OOpatuTh BHUMaHUE HA BbIJE/ICHHE r'a3a B
OJIHOM U3 npooupok. 1.5. Onpenenurs,
OTKYJla MOXET BBIAEIATHCA TOT ra3? 1.6.
[IpoBEepHUTH KAYECTBEHHBIN COCTAB ra3a
ropsmiei 1y4uHKoi. 1.7. O0bACHUTH
[IPOUCXO/ISIIEE SIBJICHUE.

1. CocTaBUTh COOTBETCTBYIOLIUE
YpaBHEHMsI XMMUYECKHX peakiuii, B
MOJIEKYJISIPHOM Y MOHHOM BUAX.

AJITOPUTM NPOBeJeHNs onbiTa Ne 4

Bonpocsl 1 3aganus

3ananue Ne 4. [Ipo6nemusiit onbIT. 1.1. K
PacTBOPY XJIOPHUA ATFOMUHUS TTPUITATH
pacTBop KapOoHaTa HATpHsL.

1. OOBSICHUTH IPOUCXOJISIIIEE SIBIICHUE. 2.
CocTaBUTh COOTBETCTBYIOIINE YPABHEHUS
XUMUYECKUX PEaKUUid, B MOJICKYJIIPHOM U
HOHHOM BUJax. 3. OTBETUTH HA BOMIPOCHI.
JIn1s1 yero B MEAULIMHCKOM MTPAKTUKE
HCMOJIB3YIOT PACTBOP MUTHEBOU COJIBI JJISI
[M0JIOCKaHUs TPU BOCHAIUTEIbHBIX
3aboseBanusx ropia? Kakosa posb
ruaponusa B npupoje? [louemy pactBop

MBLJIa IIEHUTCS B Bone?

BeiBOABI.

1.ITpoananu3upyiTe COOTBETCTBUE MOTYYEHHBIX PE3yJIbTATOB TUIIAM ruaposunsa. Caenaire

COOTBCTCTBYIOIIHEC BHIBOABI.




2.Chopmynupyiite BEIBOABI O 3aBUCMMOCTH TUIIA THIPOJIN3a U KUCIOTHOCTH CPEbl pacTBOPA.

Pa3nen 3.CTpoeHue u CBOICTBA HEOPraHUYECKHUX BelIeCTB

IIpakTuyeckoe 3ansaTue Ne6 Knaccudukaius, HOMCHKIATypa U XUMUYECKHE (HOPMYJIbI
HEOPTraHUYECKHUX BEILIECTBY

YueOHas 1eJib: 3aKpENUTh 3HAHUS, YMEHUS, HABBIKHU IO KiIaccu(UKaIii, HOMEHKIAType , COCTaBy
HEOPraHUYECKUX BEIIECTB.

AKTyanu3anus 3HaHHi:

OpOHTANBHBIN OIIPOC.

1.Uto Ttakoe oxcuapi? Kakwme ObiBatoT okcuabl? IloueMy HecosieoOpa3yronue OKCHIbI Tak
Ha3bIBaOTCsA?

2.Yto Takoe kucnoThl? Kakue kucnotel Bel 3HaeTe? Uto Takoe TpEXOCHOBHAsI KUCIOTA?

3.Yro takoe ocHoBaHusA? YTo Takoe ménouun?

4. Yrto Takoe conu? I[IpuBenure npumepsl cosei.

5.11po6JiemHbIii Bonpoc. [louemMy 1 KMCIOTHI M OCHOBaHUS OObEIUHSAIOTCS B TPYIITY TUAPOKCUIBI?
UYro y HUX 00IIEro U 4eM OHU OTJINYArOTCS?

BoinosiHeHnue 3ajaHNii 10 BApUAHTaM

BapuanT Ne 1

1. Hazosure coemunenus: Cu(NO3)2, CuO, CO2, NaOH , SO2, H2S04, CaSO4, KOH, HCI,
HNO3, Ca0O, KCI.

2. N3 3amanus Ne 1 BeimumuiTe GOpMysIbl OKCHJIOB.

3. CoctaBbTe QPOpMYJIBI BCEX BO3MOXKHBIX OKCHJIOB /IS ClIeAyomuX 3nemMeHToB: Ca , S, O, Mg.

4. CoctaBbpTe (HOpMYINBI CIEAYIONMX coeauHeHuii: okcup azota (I), ruapokcua Hatpus, cynbdar
Oapust, OKCHUJT MarHusi, XJIOPHUJI aTFOMUHHS.

Bapuant Ne 2

1. Hasosure coemmuenus: BaCly, HzSiOs, H3POs, BaO, H2SOs; AlICl;, Ba(OH),
KNQOj3, CaCOs, Fe(OH)2, Na2O, P20s

2. 13 3aganus Ne 1 Bemuimte GopMysasl CONEH.

3. CocrtaBbTe (OpMYIIBI BCEX BO3MOXKHBIX OKCHJIOB JUTsl cienyromux snemeHToB: C, Al, N, Fe.

4. CoctaBbTe (OPMYIIBI CIAETYIOIUX COSAMHEHUM: (PTOPOBOAOPOAHAS KUCIOTA, TUAPOKCH] OapHus,
HUTpatT Meau, okcua xenesa (I11), okena kpemuus,

Bapuant Ne 3

1. HasoBure coemunenus: Ba(NOz),, MgO, CO;, NaOH, HNO., 2ZnO, NacCl,
S0O3, H2S04,BaS0Os4, LiOH, HCI,

2. U3 3ananus Ne 1 Beimummte Gopmysbl KUCIOT.

3. CocraBbTe (hopMyIIbl BceX BO3MOXKHBIX OKCHJIOB JUIs ciexyronux snementoB: K, Cl, Mg, Ba.

4. CocraBbTe (QOpPMYIBl CIEAYIOUUX COECIUHEHHM: TUIPOKCHUJ LUHKA, OKCUJ aJllOMUHUS,
CEpOBOIOPOAHAS KUCIIOTA, OKCUJ BOJOPO/1a, HUTPAT MEIH.

Bapuant Ne 4

1. HasoBure coemunenus: KoO, P203 MgCl,, H2SOz | H3POs :NaxCOs3, Fe(OH)3ZnO,
H2SO4, FeCls Ca(OH)2, NaNOs

2. U3 3apanus Ne 1 Beimuiute Gopmysbl OCHOBaHUH.

3. CoctaBbTe POpMYIIBI BCEX BO3MOXKHBIX OKCHJIOB IS CIEAyIOIMmuUX dMeMeHToB: Si, AL, N, Li

4. CocrtaBbTe (POPMYIIBI CICAYIONIUX COCAMHEHUMN: TUIPOKCHUI amtoMHHMS, okcun yriepona (IV),
KapOOHAT KaIbIIHsI, OKCU HATPHS, XJIOPOBOAOPOTHAS KUCIOTA

IIpakTuyeckoe 3anaTueNe7 «CBoiicTBa, cOCTaB, MOJy4eHHE U O€30MAaCHOE HCIIOIH30BAHHE
BOKHEUIITNX HEOPTAHUYECKUX BEIICCTB B OBITY M MPAKTUYCCKOM JCSITCIILHOCTH YEIIOBEKAY.



IpakTnyeckas padora Ne§. UneHTU(PUKAIIUSA HEOPTAHMYECKHUX BelIECTB

Hean: C noMoIIbI0 KAYECTBEHHBIX PEAKLIMi HAa HOHBI PACIIO3HATH IIPEJIOKEHHBIE HEOPTaHUYECKUE
BEIIECTBA.

PeaxkTuBsbl: pactBopsl: xiopun xenesa (I1I), xnopuaa ammonus, cynbdara HaTpus, XJIOPUI HATPUS,
TUAPOKCHU HATpHsl, XJiopuaa Oapusi, HUTpart cepedpa, 10%—ub1it pactBop poaanua kanus KSCN
OmnsIT 1: Mcnionb3ys BblJaHHBIE PEAKTUBBI, IPOBEIUTE XapAKTEPHbIE PEAKIIUN Ha MOHBI U JOKAKUTE
KaueCTBEHHBIN cocTaB xJyiopuaa xkenesa (I11).

AJITOPUTM BBINOJIHEHHS JAHHOIO ONBITA

s BBIMOJHEHHS] JAHHOTO OIbITa COAEPKUMOE MPOOUPKU pasjenure Ha JBe npoObl. s
orpeneNieHusl KaTHOHOB xene3a Fe+3 mpuneiite B ogny mpobupky pomanun xamus KSCN. Uro
Habmonaete? g onpenenenus annoHos xjopa Cl - mpusieiite B Ipyryro NpoOUpKy HUTpAT cepedpa
AgNO3. Yto nabmoaere? Pe3ynbTaTsl OnbiTa 3aHECUTE B TAOIUILY. Y paBHEHUS PEaKIMid 3aHIINTE
B MOJICKYJISIPHOM, MOJIHOM MOHHOM U COKPAIIEHHOW HOHHOH (opMax.

OmnsIT 2. B Tpex npoHymepoBaHHbIX Tpodupkax (1, 2, 3) naHbl BeliecTBa: XJI0pH1 aMMOHUS, XJIOPU]
HaTpus, cynbdar HaTpusa. C MOMOIIBI0 KAYECTBEHHBIX peaklMii Ha MOHBI PAclO3HalTe, B KaKOi u3
IPOOMPOK HAXOMATCS JaHHBIE BELIECTBA.

AJITOPUTM BBINOJHEHHUS JAHHOTO ONbITA:

J11s BBINOIHEHMSI JAHHOTO OIIBITA COAEPKUMOE KaX10M POHYMEPOBAHHOM IPOOUPKH pa3AeanuTh Ha
Tpu TpoObL. [yt onpeneneHus xiopuaa aMMOHHS HE0OXO0IMMO MPOBECTH KAUYECTBEHHYIO PEAKIUIO
Ha MOH aMMOHHS - B TpU HpoObI NPUIIMTH PAcTBOpP THIAPOKCHIA HATPHS, HArpeTh B IJIAMEHU
cnuptoBku. UYto Habmiomaere? [lns ompenenenus cynbdara HaTpusi HEOOXOAMMO MPOBECTH
Ka4eCTBEHHYIO PEaKIHIoO Ha CylIb(aT-uoH - B JBE MPOOBI MPHINTh PAacTBOp XJopuaa Gapus. Uto
Habmoaete? i MOATBEPKACHHUS, UTO B TPEThEH MPOOUPKE HAXOAUTCS XJIOPU HATPHUSI, IPOBEIUTE
KaueCTBEHHYIO PEaKIIMIO Ha XJIOPUA-HOH — J00aBbTEe pacTBOp HUTpaTa cepebpa. Uto nabmogaere?
Pe3ynbTatThl onbiTa 3aHeCHTE B TaOIMIly. YPaBHEHUS PEAKIMI 3alUIINTE B MOJIEKYJISIPHOU, IOJTHON
WOHHOM M COKpaIlleHHON HOHHOU (hopmax.

BriBoj k padore:

Pa3nes 4. CTpoeHue u CBOMCTBA OPraHMYECKHX BEIIECTB

ITpakTyeckoe 3ansitue Ne9. Ilpakrtuyeckoe 3ansitue Ne9. «Xumuueckoe cTpoeHUE Kak MOPSA0K
COCIMHEHUSI aTOMOB B MOJIEKYJIE COTJIaCHO WX BAJIEHTHOCTU (M30MEPHI, TOMOJIOTH ), HOMEHKJIATypa
OPTraHWYECKUX COEAMHEHUN OTAENbHBIX KJIacCOB,  COCTaBJIEHHE IOJHBIX M COKpPAIIEHHBIX
CTPYKTYPHBIX (DOPMYJT OpraHUYECKHUX BEIIECTB OTACIIBHBIX KJIACCOB.

Heab: 3akpenuTh yMEHHs HAa COCTABIEHHWE TOJNHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (QopMym
OpPTaHWYECKHUX BEIIECTB OTACIBHBIX KJIACCOB, MOHITHS N30MEPhI, TOMOJIOTH, HAa3bIBaTh BEIIECTBA 110
HomeHknarypelUPAC.

Bapuaunrt nepBblii. V3 npennokeHHOr0 TepedHsi BHIOEPUTE JBa BEIIECTBA, KOTOPHIE SIBISIIOTCS
uzomepamu: 1) 3-MeTmirekcen-1; 2) rekcen-2; 3) METHIILUKIIOTeKCaH; 4) rekcaaueH-1,5; 5) rekcan;
6) METHIIOEH30JI.

BapuanTt BTOpOIii. 13 npennokeHHOro mepevHsi BHIOEpUTE JBa BEIIECTBA, B MOJEKYIaX KOTOPHIX
MPUCYTCTBYET ABOIHAS CBS3h MEXJYy aTOMaMH yriepojia U Kuciaopoza:l) meraHousr; 2) yKcycHas
kucnota; 3) deHoi; 4) TIMIEPHH; 5) alleToH,;

Bapuanr tpermii. V3 npemioKeHHOTO TEpeuHs BBHIOEPUTE JIBa BEIIECTBA, KOTOPHIC SIBISIOTCS
romonioramu nenrana: 1) CsHg; 2) CsHio; 3) CaHs; 4) C4Huo; 5) CeHe.

BoiBoa mo padore.

IpakTnyeckoe 3ansaTHeNel(0«CBolicTBa OpPraHMYECKUX COCIUHEHUN OTACNIBHBIX KJIACCOB,
COCTaBJICHUEC ypaBHeHI/Iﬁ XUMHUYCCKUX peaKuHﬁ C y‘-IaCTI/IeM OpFaHquCKHX BCIICCTB HAa OCHOBaAHHUU
UX COCTaBa M CTPOCHUS».

Heanb: 3akpenuTh CBOMCTBA OPraHMYECKUX BEIIECTB HA OCHOBAHMH UX COCTaBa U CTPOCHUSI.


http://www.pandia.ru/text/category/ammonij/

Bapuant nepBblii. 3 npeanokeHHOro mepedHs BEIIECTB BhIOEpUTE BCe CBOWCTBA, KOTOPHIC
XapaKTepHbI Kak s (heHosa, Tak U JUIs yKCycHO# kuciotTel: 1) OGeciiBeunBaeT OPOMHYIO BOAY;
2) BzaumopgeiictByeT co menouamu; 3) BzaumopneiictByer ¢ kanuem; 4) Berymaer B peakiuio
srepuduxanmuu; 5) Oxucngercs nepMaHraHaToM Kajusl.

Bapuant BTOpOii. V3 mnpeanoXeHHOro mepedHsi BbIOEpUTE BCE BEIIECTBA, C KAXKABIM M3
KOTOPBIX B3auMmojielicTByeT meHtad: 1) xmop (ceer); 2) KMnOgs (p-p); 3) OpomHas Boja;
4) KOH (p-p); 5) xucnopon (t).

Bapuant tperuii. W3 mnpeanokeHHOro TmepedHs BbIOEpUTE BCE BEIIECTBA, Kaxkaoe U3
KOTOPBIX B3aUMOJIEUCTBYeT ¢ yKcycHoi kuemoroi: 1) NaOH (p-p); 2) Na2COs (p-p);
3) CsHs; 4) CH30H; 5) Cu(OH)2.

BriBoa o padore.

IIpakTuyeckoe 3ansaTue Nell. «CocraBieHrue cxeM peakIui(B TOM YHCIE MO MPEAT0KCHHBIM
LENOYKaM MPEBPALICHHI), XapaKTePU3YIOIIUX XUMUYECKIE CBOMCTBA OPTaHUYECKUX COEIMHEHUN
OTJENBHBIX KJIACCOB, CIOCOOBI MX IIOJyYEHHWS W HA3BaHWE OPTaHUYECKUX COCJAWHEHHH TI10
TPUBUAIBHON MJIM MEXyHApOIHOM cucTemaTrueckoil HomeHkiiatype [IUPACH.

Leap padorbl: 3aKpenuTh 3HAHHUS O B3aMMOJEWCTBUU KJIACCOB OPraHUYECKHMX BEILECTB MEXAY
co00l Ha OCHOBAaHMH XMMUYECKHUX CBOMCTB U CIIOCO0AX MOTY4EHUS.

Bapuant nepsblii
1.OcymectBuTth npespainenue Bemiects: CH4 — X — Y — C6H5NO2
Onpenenure, Kakue W3 YKa3aHHBIX BEIICCTB SIBISIOTCSA BemecTBaMu X W Y, Ha3BaTh WX I10
nomenknarype [UPAC: 1) xnopOen3zomn; 2) 6enzou; 3) aneTtuiieH; 4) aleToH; 5) rekcas.
2.0CyIIecTBUTH MPEBPAIICHHUE BEIICCTB:

X Y
C2Hs0OH — C,HsCOOC2Hs — C2HsCOONa.
Onpenenure, Kakue M3 YKa3aHHBIX BEIIECTB SIBISIOTCSA BemecTBaMd X W Y, Ha3BaTh HX IO
HOMEHKJIaType IUPAC:
1) CoHsCOOH; 2) CoHsOH; 3) NaOH; 4) NaxSOs; 5) Na
Bapuanr BTOpoi
1.0OcymiecTBUTh TpEBpAIICHUS BEIIECTB:

H2S0Oq4, t
CH=CH2 — X - Y — C2Hs5-0O-CoHs
OHpeI[eHI/ITe, KaKnu€ M3 YKa3aHHBIX BCHICCTB ABJAKOTCA BCIICCTBAMU X u Y, Ha3BaTb HX IIO
nomenkiaarype IUPAC: 1) CHz-CH2-OH; 2) CH2CI-CHCI; 3) CHs-CHs; 4) CaHy;
5) CH3CH:zBr.

2.0CyIIeCTBUTH MIpEeBpaLIECHUS BEIIECTB:
CH30H
YKCyCHast Kucjaora — X — 02000505 — Y

Onpenenure, Kakue M yKa3aHHBIX BELIECTB SBIIAIOTCS BellecTBaMM X M Y, Ha3BaTh HUX IO
Homenkinarype IUPAC: 1) xjopykcycHas KucloTa; 2) aimerar HaTpus; 3) aleTHIICH,
4) MeTUIIOBBIH 3(UpP YKCYCHOM KUCIIOTHI; 5) METUIIOBBIN 3(Up aMHHOYKCYCHOM KHCIIOTHI.

BoiBoa mo padore.

IIpakTyeckoe 3anaTueNel2. «llomyueHue 3TuIEHA U U3YYEHUE ETO CBOWCTBY.

Pe3yabTaT 00yueHusi. YCTaHaBIMBATh 3aBUCUMOCTh (PU3UKO-XUMHUYECKUX CBOMCTB OPraHHMYECKUX
BeIlecTB OT cTpoenus Mosiekyn. O6mmue kommereHuu OK 01, OK 02 OK 04



1. Bompocel ansa gomycka K MpakTHYecKor pabore: a) chopMymupylTe Ielb IJIaHUPYEMOTO
IKCIIEPUMEHTa; 0) OOBSCHUTE, K KaKOMY KJIacCy OPraHMYECKHX BEIIECTB OTHOCHUTCS ITHICH; B)
OOBSCHUTE, KAKUMU XUMHUYCCKUMH CBOWCTBaMHU O0JaNal0T BEHIECTBA JAHHOTO KJlacca, KaKue
KaueCTBCHHBIC PEAKIIUU JJII UX OOHAPYKEHHS UCTIOIB3YIOTCS; T') OOBSICHATE, KaK MOKHO TIOJyYUTh
BEIIIECTBA JJAHHOTO KJ1acca COeIMHEHHI B JTA0OPATOPHBIX YCIOBHSIX; ) OOBSICHUTE, U3 YETO COCTOUT
npubOp JUIS TIOJIYYEHHUs Ta30B; €) IEPEUUCIUTE OCHOBHBIC AaCIEKThI COOJIIOJICHHSI TEXHUKHU
O0ezonmacHoctu mnpu  pabore ¢ JIBXX (9TUIOBBIM  CcMPT), arpeCCUBHBIMH  peareHTaMu
(KOHIIEHTPUPOBAHHASI CEpHAs KUCJIOTA), HAarpeBaTeIbHBIMU TPHOOpaMH (CIIUPTOBKA).

2. IIpoBeeHue oNbITOB

O6GopynoBanue u nmocyaa PeakTussl
1. CrekissHHBIE TPOOUPKU 1. KonnenrpuposanHsiii pactBop H2SO4
2. llItatuB u1s npoOUpoK 2. DTUIIOBBIN CIUPT
3. CnupToBKa 3. PactBop KMnOg4
4. Crinuku 4. BpomHuast Bosa
5. ITecok

AJiroput™m nposeaenus onbita Ne 1 Bonpocsl u 3aganus

1. I[TomyuuTs 3TUIIEH AETHApATAIIEH STUIOBOTO 1.Yro npoucxoaut B mpodupke? Uro
CIIHpTa, OOHAPYKHUTH €r0, H3YYUTh €T0 CBOMCTBA. Habro1aeTe?

1.1. B mpobupky HanuTh 2—3 M1 3TUI0BOrO cnupra u [2.K kakoMy TUITy XUMHUYECKUX peaKIhii
OCTOPOKHO J00aBUTHh 6—9 MJT KOHIIEHTPUPOBAHHOM  |OTHOCSTCS 3TH npotiecchi? Kak

CEPHOI KUCJIOTBI. 3aT€M BCBINIaTh HEMHOTO Ha3bIBAIOTCA?
[IPOKAJIEHHOI0 NecKa (IECOK MM MeJIKhe Kycoukn  (3.Kak MeHseTcst okpacka pacTBOpOB?
MeM3bl BBOJAT JJISl TOTO, YTOOBI IPEIOTBPATUTh [Touemy?

TOJIYKU KHUJKOCTHU MPU KUIIEHUN). 3aKpbITh Npooupky4.Kakum miaMmenem roput 3TuiieH?
pOOKOH C ra300TBOIHOM TPYOKOM, 3akpenuTh ee B [[Touemy?

[ITaTUBE U OCTOPOYKHO HArPETh COACPKUMOE 5.CocTaBUTh YpaBHEHUS MPOTEKAIOIIIX
npobupku (puc.1) TPOLIECCOB.
C,H;OH CH,
H,S0; N
(komir.) o :

=

Bry (p-p) KMnOy (p-p)

C,H.OH = C,H, + H,0 Mprbop Ana nonyyeHns 3TuneHa

1.2. OcTOp0XHO, PABHOMEPHO HArpPeTh CMECH.

1.3. B apyryto npobupky HanenTte 2—3 mi
pa30aBICHHOIO pacTBOPa EpMaHraHaTa Kajius, 1
MPOMYCTHTE Yepe3 HEro Tas.

1.4. B TpeThio npoOHUpKy HATUTH 2—3 M1 OpOMHOM
BOJIbI, OITYCTUTh Ta300TBOJIHYIO TPYOKY J0 JIHA 3TOM




MPOOUPKH U MPONYCTUTH Yepe3 OPOMHYIO BOTY
BBIJICIISIFOLUIACS Ia3.

1.5.BbIHYTh Ta300TBOIHYIO TPYOKY U3 pacTBOpa U
[MOBEPHYTH €€ OTBEPCTUEM KBEPXY, IMOKEUb
BBIJICISTFOIITUICS Ta3 (puc.2).

C:H;OH (aTmyio-
BBEI¥ CIIIPT)

H.SO,

3. O0paboTKa pe3yJIbTATOB ONBITOB

1.Ilpoananu3upoBath  COOTBETCTBUE  MOJYYCHHBIX  pE3ylbTaTOB  crmoco0aM  MOMy4YeHUs
HEeNpeJeNbHbIX YIJIEBOJOPOAOB psifa ATWieHa (ainkeHoB). Crenath COOTBETCTBYIOIIMH BBIBOI.
2.ChopMymupoBath BEIBOJ O (PH3UKO-XUMHUYIECKUX CBOMCTBaxX dTmieHa. 3.CHopmMynrpoBaTh BEIBOI
0 croco0ax 0OHAPYKEHUS ITHIICHA.

IIpakTuyeckoe 3ansitueNel3. «MneHTHGUKALMSA OPraHUYSCKUX COCTMHEHUI OTAEIBHBIX KIIACCOBY
Leap padoThl: 3aKpenuTh 3HAHUS 00 WACHTU(DUKAINHM M3YyYCHHBIX OPraHUYECKUX COCAMHEHUU,

COBEpILEHCTBOBATh YMEHUS pelIaTh SKCIIEPUMEHTAIbHbIE 33/1auu.
[Ipennaraemass paboTa OXBaThIBAE€T KHCIOPOIOCOJCpPKAIINE COCAMHEHUS: CIUPTHI, albJICTHIb,
KHCIJIOTHI , YTIIEBOJIBI.

1.C moMompio0 XapakTepHBIX PEAKIUN paclo3HATe, B KaKOW W3 MPOOHUPOK HAXOISATCS BOJIHBIE
pacTBOPHIL: a) ATaHOJa; 0)YKCYCHON KHCIIOTHI; B TJIFOKO3bI; T)IJIMIIEpHUHA

2. C noMoIbi0 XapakTepHBIX peakiHil pacro3HaiTe, B Kakol U3 MPOOMPOK HAXOJIATCS BOIHbIE
pacTBOpHIL: a)peHona; 6)rauneprHa; B)GopManbaeruia; ') TII0KO3bI.

3. C noMoup0 XapakTepHBIX PeakIMid pacrno3HaiTe, B KaKOW M3 MPOOUPOK HAXOJIATCS BOIHbIE
pacTBOpPBIL: )IIIMLEPHH; 0) PAaCTUTEIBHOE MaJIO; B) MAIIIMHHOE Macllo, HOJIYYeHHOE U3 HEPTH;
r')caxapHbIil CUPOIL.

4. Pacnio3HaiiTe ¢ TOMOIIbIO OJTHOTO M TOTO YK€ PEaKTHUBa, B KAKOH M3 MPOOUPOK HAXOSATCS BOJIHBIE
pacTBOpBIL: a) peHosATa HaTpus; 0)3TUiIaTa HATPHs; B)alleTaTa HATpUs; I') KapOoHaTa HATPUSI.

5. Pacnio3HaiiTe ¢ MOMOIIBIO OHOTO U TOTO K€ PEaKTHBA, B KaKOW M3 MPOOUPOK HAXOJISATCS BOJHbBIE
pacTBOpHL: a)MbLIA; 0)0enKa; B)COJBI.

6.Mcronb3ys OJHY M Ty’K€ peakiuio, HO pa3Hble YCIOBUS €€ MPOTEeKaHUs, paclo3HaiTe, B KaKoi 13
TPEX MPOOHPOK HAXOIATCS PACTBOPHIL: a)INIKLeprHa; 0)dopmanuHa; B) Oenka.

7.JlokaxxuTe ONBITHBIM IyTEM, YTO KapTodenb 1 Oenblil XJ1ed coaepikaT Kpaxmall, a crenoe s0JI0Ko
— TJIIOKO3Y.

Odopmure oTyeT, 3aM0IHUB TAOIHILY:

Yro pemanu Yro nabiromanu BriBoabl

BeiBoa:



Pa3nen. 5. Kuneruueckne u TepMOAMHAMIYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX
peakuuii

IpakTnyeckoe 3ansitue Nel4 «CkopoCTh XMMUYECKUX PEAKIIMN M XUMUYECKOE PABHOBECHE.
Hesas padoTsbl. V3ydeHne BIUSHUA pa3iUnyHBbIX (AKTOPOB HA MPOTEKAHHE XMMHYECKHX PEaKIIMH,
000CHOBaHNE U3MEHEHHS CKOPOCTU TEUEHUSI XUMUUECKHUX peakinii, ux ooparumoctu. OcoOGeHHOCTH
xuMuyeckoro pasHosecus. Oomme komnereniu OK 01, OK 02

OOopynoBaHMe W pPeakTHBBI: IITaTUB C IPOOUPKAMHU, 3aKHUM U1 IPOOUPOK, FOPEIKa, PACTBOPHI
FeCl3, KCNS, K2Cr207, H2S0O4, KOH, pactBopbl Homa ¥ Kpaxmajna, KPUCTAJUTMYECKUN
dbenondTanens.

ITopsinok BbINOJIHEHHS PadOThI

OnbiT 1. BnusiHue KOHIIEHTpALMK Pearupyoux BeIeCTB HA XUMHUYECKOe paBHOBECHE

B srom ombiTe mM3yyaercs obparumasi peakuus Mexnay pactBopamu xnopuza skeneza(lll) FeCl3 u
pomanuaa kamust KCNS. PactBop mpuobOperaer KpacHYIO OKpacKy BCIEICTBHE 00OpazoBaHUS
ponanunaa xene3a(lll) Fe(CNS)3. [lo n3aMeHeHNI0O THTEHCUBHOCTH OKPAIIIMBAHUS PACTBOPA MOMXHO
caenaTth BbIBOA 00 m3meHeHuH KoHIeHTparun Fe(CNS)3, a, 3Ha4UT, 1 0 CMEIIEHUU PAaBHOBECHS
00paTUMOro Ipoiiecca.

1 B nmpobupky BHecute o aBe-TpH Karuiu pactBopoB FeCI3 u KCNS. OtMersTe mpoucxozsiiue
M3MEHEHUS.

2 JloBenute OOBEM TMOMYYEHHOTO pACTBOpa MPUOTU3UTENbHO A0 2/3 mnpobupku. JIErkum
B30QJITPIBAHNEM IIEPEMEIIATE PaCTBOP O OJJHOPOJHOTO OKPAIIMBAHKS U Pa3JIeIIUTE €ro Ha YeThIpe
MPOOUPKH.

3 B oany u3 npobupok no karism 1o6assre pactsop FeCl3, Bo Bropyro — pactBop KCNS, B TpeThio
— HecKoJIbko Mukpormateneid kpuctammuyeckoro KCI mo mosiBieHUS BUANMBIX H3MEHEHH.
V3MeHeHrne MHTEHCUBHOCTU OKpAalllMBaHUS PAacTBOPOB JIETKO 3aMETUTh CPABHEHHMEM C OKpacKoil
pacTBopa B 4eTBEPTON MpoOuUpKe.

4 Pe3ynbTaThl HAOIIOICHUN 3aHECUTE B TAOIHUILY

Ne Jlo6aBisieMblil peareHT H3MeHeHne HHTEHCUBHOCTH Hampasienune
OKpAaILIMBaHUs PacTBOPA CMEILEHUs] PABHOBECHS

1 FeCl3

2 KCNS

3 KCI

5. 3amumure ypaBHeHue peakuuu Mmexay FeCI3 m KCNS, cocraBbTe BBIPaKEHUE KOHCTAHTBI
paBHOBECHS 3TOM peakiuu. B BbIBoJax OTMEThTE, B KAKOM HAIPABJIEHUU CMEIIAETCs paBHOBECHE
IOpU yBETUYEHUM KOHLEHTpanui ucxomnsix BemniecTB? IlpoayktoB? [laiite oOBsicHEHHE 3TOMY
ABJIEHUIO ¢ ToukH 3peHus npuHuumna Jle [llatense. Biuser nu usmeHeHue 1aBieHUsl HA CMeEILlEHUE
paBHOBECHSI B HCCIIENYEMON cucteme?

OmnbiT 2. BiusHAE cpeabl Ha CMENIEHNE XMMUYECKOTO PABHOBECUS

1 B npobupky nomecture 5-6 kamenb pactsopa K2Cr207.

2 K aTomMy pacTBOpy MO KaIjisiM A00aBIsiiiTe KOHIEHTPUPOBAHHBIA PacTBOP LIENOYH U HaOIr0AalTe
WU3MEHEHNE OKPACKH.

3 Korna pactBop craHeT KEAThIM, 100aBbTE MO KaIUISIM KOHLIEHTPUPOBAHHYIO CEPHYIO KHCIOTY U
HaOJI01aliTe MOSBIEHUE OPAHKEBON OKPACKH.

OnbIT MOXHO TOBTOPATH HECKOJBKO pa3. CrenalTe BHIBOJ O BIUSHUM KHCIOTHOCTH CpEeIbl Ha
YCTOMYUBOCTH XpOMAT- U OUXPOMAT-HOHOB.

OmnbiT 3. BnusiHue TeMiiepaTypbl HA XHMHUYECKOE PAaBHOBECHE

[Tpu B3amMozeWcTBUU Hola € KpaxmajoM o00pa3yercs CHHEE BEHIECTBO CIIOXKHOTO COCTaBa
(Momokpaxmai) Hoa + Kpaxmal 2 HoJoKpaxma

1. B mpobupky Haneiite 3—4 M pacTBopa Kpaxmaia U no0aBbTe 2-3 Karuim pacTBopa Hona (1o
MOSIBJICHUSI CHHEW OKPACKH ).

2. Harpeiite npobupky u HaOromaliTe M3MEHEHHE OKpaIlMBaHUs pacTBopa. OXiaguTe NMpoOUpKyY
BOJIOM, OTMETBHTE MPOUCXOIALINE U3MECHECHHUS.



3.Cnenaiite BbIBOJ O TemoBoM 3ddexkre AH peakuuu oOpazoBanus Hogokpaxmaia. JK30- WIH
9HI0TEPMHUECKUM sBJIsieTcst 3TOT nporecc? Jlaiite o0ObsICHEHHE 3TOMY SBICHHIO C TOYKH 3pEHHUS
npunuuna Jle-Illarense

3amanusa

1.Bo cKOIBKO pa3 yBEIUYHUTCS CKOPOCTh PEaKIK B3aMMOICHCTBHSI BOAOPOAa U Opoma

H2 (r) + Br2 (r) 2HBr (1), ecii KOHIIEHTPAIMK KCXOAHBIX BEIIECTB YBEJIMYUTD B 2 pa3a’?

2 .Konnenrpauuu NO u 02, o6pasyronux NO2, 6buti coorBeTcTBeHHO paBHbI 0,03 1 0,05 Monb/mm3.
UeMy paBHA CKOPOCTb peakiuu?

3.Bo ckonbKO pa3 yBEIMUUTCS CKOPOCTh PEaKLMM, €CIM TeMIlepaTypa mnoBbicwiiack Ha 30°, a
TeMIiepaTypHbiii koaddurueHt pasex 37

Pa3zgean 6. PacTtBopnl
IIpakTuyeckoe 3ansaTue NelS «lIpurorosnenue pacTBOpOB pa3IMYHbBIX BUAOB KOHLIEHTPALIMM
Hean: OBnageHne HaBbIKAMU IPUTOTOBJIEHUS PACTBOPOB OINPEACICHHOW KOHLEHTpALUU, C
cOOJII0ZICHUEM TPaBUJI TEXHUKHU 0€3011aCHOCTH.
OobopynoBanme: Xnopun Hatpus (NaCl), 60% koHIeHpUpOBaHHas cepHas  KHUCIOTA,
JTUCTHLTMPOBAHHAS BOJIA, BECHI, OFOKCHI, MepHas koiba (100m).
Teopernvyeckue 0CHOBBI

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

[Ipu pemienuu 3a1a4 Moyib3yr0Tcsa GOpMyIaMu:

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

mP-Pa=m P.B. + m H2O

m P-PA — macca pactBopa, T.

m P.B. — macca pacTBOpEHHOT 0 BEILECTBA, T.

m HO — macca Boapl, T.

WP.B. - maccoBast 107151 paCTBOPEHHOI'0 BEILIECTBA.

10% pactBop BemectBa conepkuT 10r pactBopenHoro BemectBa M 90r Boxer B 100r
pacTBopa.

Hanpumep: Omnpenenure MaccoByHO JOJIO0 PacTBOPEHHOro BemiectBa, eciu 10 r ero
conepxurcs B 100 r pactBopa. Kakast Macca BO/IbI COZEPKUTCS B pacTBOPE.

Hano: mP.B. =10 ; mP-Pa=100Tr

Hatitu: W P.B.; m H,O

Pewrenue:

I.WPB.=;WPB.==0,1

2. mH20 = mp-pa —mp.B.; mH20 = 100 - 10=90T

Ortgert: 0,1; 90 .

ITopsinok BbINOJIHEHHS PadOTHI:

1.Ilpurotosnenne 2% pacTBopa CoH.

B3BecbTe B OOKce 2r XJIopuja HaTpHUs M MEpechIbTe yepe3 BOPOHKY B KouOy Ha 100mi.
3atem B k0JI0y 100aBbTE BOMBI 0 MeTKH. [lomyuennsiit pactBop umeeT 2% konneHTpanuio NaCl B
100r pactBopa miu 0,02 maccoByto gomo NaCl B 100r pactopa.

2. Ilpurotosnenne 100 ma 10% pacTBOpa cepHOIl KUCTOTHI.

PactBop roroBsaT u3 60% KOHLIEHTPUPOBAHHOTO pacTBOpPa CEPHOM KUCIIOTHI IUIOTHOCTHIO 1,5
r/mi. s aToro MeH3ypkoit otmepstoT 11 ma 60% KOHIETpUPOBAHHOM CEpHOM KUCIOTHI 1 MEPHBIM
mwmHapoM 100-11=99 ma Boxbel. Bony BeimuBaioT B KoNOy, a 3aTeM AOOABISIOT U3 MEH3YpPKU
kucnoty. [lomyuennstit pactBop conepxut 0,1 maccoByto gomo H2SOa.

KoHnTpoJsbHbIe BONPOCHI

1. Yto Takoe pacTtBOpbI?

2.113 gero ckiaabIBaeTCs Macca pacTsopa?

3. Kak onpenensieTcss MaccoBas J10Jisl paCTBOPEHHOIO BEUIECTBA B pacTBOpe?

4. Kak npurotoButs 10% pactBop menoun NaOH? Kakas macca NaOH u Bogs! conepxurcs
B TaKOM pacTBope?



6. IlpuMepbl OLIEHOYHBIX CPEICTB IS NPOBECHHUS IPOMEKYTOYHON aTTecTalluu

6.1. KontposabHbie padoThI 110 pa3jiesnam.
KonTpoabsnas padora Nel
Pa3nen 2. Xumnyeckue peakiun. «X XuMUYeCKUEe peaknm».
3ananue 1. Tect ¢ BLIOOPOM 0IHOT0 BEPHOT0 OTBETA
1.0 mpocToM BeriecTBe, a He 0 XUMHYECKOM 3JIEMEHTE KHCIIOPOJIC UACT PeUb B BEIPAKCHUH:
A) BCEM JXKUBBIM CYIIECTBaM JIsl IbIXaHUsI HEOOXOUM KUCIOPOJ;
B) kucnopo1 BXOUT B COCTaB TIIMHBI U TIECKA;
B) kxuciaopo BXOJUT B COCTaB BOJIBI,
') xucIopoI BXOIUT B COCTAB OKCHIOB;
2. OUIbTPOBAHUEM MOKHO Pa3JIEIUTh CMECh, COCTOSIILYIO:
A) U3 BOJIBI M caxapa;
b) n3 GeH3uHa U BOJIBI;
B) u3 pacturensHOro Macia u BOAbI;
') u3 ruHbI ¥ BOABI
3. ®usnueckoe sABJeHHE — ITO:
A) I'openue cBeuw;
b) nouepHeHne MeIHON TUTACTUHBI IPU HATPEBAHUH HA OTHE;
B) 3amep3anue BoabI;
I') mporyxanue siiia;
4. CrakaH, rBO3/b, JOXKKa, IPOOUPKA OTHOCATCS K:
A) BemecTBamM;
b) pusnueckum sBICHUAM;
B) ¢usnueckum Tenam;
I') xumMuueckuM SBIECHUSM
5. CioxHOe BelecTBo — 3TO:
A) Boopo;
b) consnas xucnora;
B) cepa;
I') kucnopon;
6.0THOCHUTENTBFHAS MOJIEKYIISIpHAsl Macca HauOoJIbIlasl y BEeIeCTBa ¢ POpMYIIOii:
A) NHs;
b) N2Os;
B) NO;
I') NaNOg;
7. 3anuch 4N2 03Hayaer:
A) 2 MoIieKyIIbl a30Ta;
b) 4 monekynsl a30Ta;
B) 6 atomoB a3ora;
I') 8 aromoB a3oTa;
8.Cepa nposBisieT HauOOBIIYIO BaJICHTHOCTh B COSMHEHHUH C (hOPMYIIOi:
A) HS;
B) SO3;
B) SOs3;
I') NazS;
9.MaccoBast 107151 KHcIopoja B cynbdate HaTpust Na2SO4 paBHa:
A) 22,5%;
b) 45,1%;
B) 32,4%;
I') 56,2%
10. Boopoa KoIM4ecTBOM BEIIEeCTBa 5 MOJIb (H.Y.) 3aHUMAET 00BEM:



A) 11,2 m
b) 112 n;
B) 89,6 n;
I') 22,4 n;
11.®opmynbl OCHOBHOTO OKCHAA, KUCIOTHOTO OKCHAA, KUCIOTHI, COJIM COOTBETCTBEHHO 3aIMCAHBI
10J1 HOMEPOM:
A) Ca0, CO2 ,HCI, NaCl,
b) CuO, SiO; ,NaNOs3 , Mq(OH)2;
B) FeO, Zn0O, ZnCl; ,HCI;
IBaO, SO3, FeSO4 ,H3POs.
12. Pacrmpenenenue 3JIEKTPOHOB MO YPOBHSIM aToMa BBIpaXeHO psaoMm umcen 2,8,2. Kakomy
XUMHUYECKOMY 3JIEMEHTY 3TO COOTBETCTBYET?
A) Maruuto;
b) kpemHuuro;
B) kucnopony;
I') yrnepony.
13. Kucnopona B 1abopaTopuu MOXKHO TTOTYYUTh:
A) paznokeHrueM NepoKcua BOJOPOaa;
b) paznoxxenunem xjopara Kanus;
B) paznoxxenuem nepmMaHraHaTa Kaius;
I') Bcemn nepevnciIeHHBIMA CIIOCO0AMH
14.0xcun docdopa (V) pearupyer c:
A) Hatpuewm;
b) oxcunom cepsr (IV);
B) cepnoii kucnoroi;
I') runpokcuiom HaTpus
3ananmue 2. [Ipu ropenun 46,5 r hocdopa odpazoBaics okcua Gochopa(V). Beruuciaure ero maccy.
3aganue 3. PacctaBbTe KOOPDUITUEHTHI B ypPaBHEHUSIX PEAKIIUH, YKaXKUTE TUIT PEAKIIH:
1. FeCl; + Cl2 — FeCls; 2. AI(OH);s — Al,O3 + H20; 3. FeCls + NaOH — NaCl +
Fe(OH)3
3aganne 4. Hanmmure ypaBHEHHsS peakUuii, C IMOMOMIBI0 KOTOPHIX MOXKHO OCYIIECTBUTH
crenyomne mpeBpaiienus. PaccraBbte kodpduimentsl. FeoOz— Fezx (SOs)z—
Fe(OH)z — Fe203
3aganue 5. CocTaBbTe IMEKTPOHHYIO U rpaduueckyro GopMyrty Al XMMHUYECKOTO dJIEMEHTa TMOJ
HOMepoMm 13.

KonTtpoabHnas padora Ne2
Pa3nen 3. CtpoeHne U CBOMCTBA HEOPraHN4YeCKUX BellecTB. «CBOICTBAa HEOPraHUYECKHX
BellecTB)
Bapmuanrl

1. Beimucatp U3 CIIUCKA BEIIECTB OKCHJIBI, OCHOBAHHMSI, KHCIIOTHI , COJIM M Ha3BaTh ux: H2SO4
, Cu(OH)2,K3P04, Ca0,

2. CocraBuTh (QOopMyInbl coenuHeHHid: a) okcuna yriepoxa( II) ,0) rumpokcuma menu, B)
XJIOPOBOJIOPOJHOM KHCIIOTHI, T) cynb(dara HaTpus

3. Hanmucatp ypaBHeHust xumndeckux peaknuid: a) HoSO4 + Mg; 6) NaO + HBr; B) SO +
Ca0O; r)CaCOs + HCI; n) AlCl3 + AgNO3 .Yka3are Ha3BaHHs TPOAYKTOB PEAKIIHMH.

4. 3anauya. Kakas macca HaTpus motpeOyercs I peaklui B3auMOJEHCTBUA ¢ 16 T cephl,
€CIIU B pe3yJbTaTe peakluu 00pazoBaiics cynbdu HaTpus?

5. Ocy1ecTBUTh MEPeXopbl: KaINi— OKCUJ Kallus— THUAPOKCUI Kallusl — Cyab(atr Kaaus
Bapmuanr 2

1.BeImucaTth U3 CIIACKA BEIIECTB OKCUIBI, OCHOBAHMS, KUCIOTHI , COJIM U Ha3BaTh ux: NaOH ,
H3POa4, SO2 , CaCO3



2. CocraBuTh (hopmynbl coenuHeHui: a) okcuaa azora ( [V) ,0) rugpokcuna kamus, B)
XJIOpUAa HATpus, T) cynbbuaa oapus

3. Hanmcatp ypaBHenus xumuyeckux peakuuid: a) HCI + K; 6) K20 + HBr; B) CaCOg3 +
H2S04; r) CO2 + CaO; a) Ba(OH)2 + SiO2 .Yka3ars Ha3BaHUS IPOIYKTOB PCAKI[HH.

4. Beruncnute 00beM ra3000pa3HOro XJiopa, KOTOPBIH BCTYIUT B PEAKLUIO C HATPUEM, JJIS
nonydenus 11,7 r xyopuga HaTpus.

5. OcymecTBuTh mepexopapl: cepa— okcua cepol (IV) —cepHHcTas Kuciora —CyabQuT
HaTpUs

KonTpoasnas padora Ne3
Paznen 4. Crpoenme u cBolicTBa opraHunvyeckux BemecTB. «CTpoeHHe H CBOHCTBa
OpPraHu4YecKuX BellecTB
1. Tun xuMHUYECKOHN CBS3M MEXK]Ly aTOMaMH yIiiepo/ia B MOJIEKYJIe BEIecTB, popmyiibl KoTopeix C3Ha
u CHy
A) OnunapHas ¥ I1BOMHas;
b) [IBoitnas u onuHapHasdi;
B) Tpoiinas u nBoiiHas;
I') TpoitHas u onuHapHasl.
2. O6mas ¢popmyna CnH2n cooTBETCTBYET:
A) AnkaHawm;
b) Ankenaw;
B) Ankuna;
I') Apenawm;
) LuknoankaHam.
3. MonekymnsipHasi popmMysia yriieBo1opo/ia ¢ OTHOCHTEIBHOH IIIOTHOCTHIO 110 BOJOPOY paBHa 28:
A) C4Hao;
b) CsHs;
B) C4Hg;
I') C3Hsg;
J1) C3He.
4. BemectBa, popmyssl kotopeix CH2 = CH2 u CH2 = CH — CH2 — CH3, siBastitoTcs:
A) BemiectBaMu pa3HbIX KJ1acCOB;
b) 'omonoramu;
B) M3zomepamy;
I') OnHuM U TeM ke BeIIeCTBOM.
5. YcranoBure coOTBETCTBHE.

®opmy.ia coeTUHEHUS Kunacce coennneHus
A. C17H3sCOOH 1. AnxaHpl
b. CeHe 2. AIKEHBI
B. HCHO 3. AIKUHEBI
I'. C;HsOH 4. ApeHsl
J1. CsHio 5. Anbaeruasl
E.CH4 6. KapOoHOBBIE KUCIIOTHI
K.CsHa 7. CiupThl

6. lonmostHuTh. Peakius neruipupoBaHus — 310.. ..

7. MaccoBas nons yriepona B nponuiene C3H6 pasna: A. 18,8%. b. 40%. B. 60%. I'. 85,71%.

8. KomnyectBo BemecTBa 3taHa maccoit 1,6 r paBHo: A. 1,5 monb. b. 1 monb. B. 0,05 momns. T, 0,1
MOJTb.

9. MaccoBas no:st Bogopoaa B yriepoze 14,3%, oTHocuTenbHas INIOTHOCTH 110 BOJOPOTy paBHa 21.
Onpenenure Gopmyiy.



10. BriBeaute uCTHHHYIO (hOpMYITy OpraHMYecKoro coeaunenus, cogeprkaniero 40,03% C, 6,67% H,
u 53,30% O. MonspHas macca gaHHoro coequHeHnus paBHa 180 r/mosb. HazoBuTe BemecTro.

11. K xkakoMy THITy OTHOCAT peaKiuio, ypaBHenue kotopoit npuseneno? CHs -CHz—CH2=CH: + H>
12. CocraBbTe cTpykTypHBIE (hopmyIbl n3omepoB coctaBa CsHio. HazoBute Bemectna.

OLieHOYHBIE CPEICTBA MPOMEKYTOYHOM aTTecTalluu MO AUCHUIUIMHE «Xumus» lIpoMexxyTounas
aTTecTalus Mo JUCHUILIMHE «XUMUS» MPOBOIUTCS B popMe nuddepeHnpoBaHHOr0 3a4€Ta.

6.2 TecTbl O pa3aenam
Pa3nes 1 OcHOBBI CTpPOEHHS BellecTBa
Tema 1.1 Tect Nel «CTpoeHre aTOMOB XUMHYECKHUX 3JIEMEHTOB U NMPUPOIA XUMHYECKOH

Bbi0epuTe 01MH NpaBUIIbHBIN OTBET:
1. Atombl C u Si UMEIOT OIUHAKOBOE YHUCJIO:

A) HEHTPOHOB B s/Ipe;

b) snepreTuueckux ypoBHEH;

B) 251eKTpOHOB Ha BHEIIHEM SHEPreTHYECKOM YPOBHE;

I') a1eKTpOHOB.
2. B pany xumndeckux 1emenToB Li-Be—-B—C merannuueckue cBOiCTBa:

A) ycunuBaroTcs;

b) ocnabeBaror;

B) He MeHsrOTCS;

I') u3MeHsAI0TCS IEPUOUUECKH.
3. K s-a51eMeHTaM OTHOCHUTCS:

A)K;

b) S;

B) Fe;

I') Br.
4. Ilytem coenuHeHus aToMOB o1 HomepoM 11 u 17 oOpa3yercs BEIECTBO ¢ XMMHUECKOH CBSI3bIO:

A) MoHHOI

b) xoBaneHTHOI nonsipHO

B) xoBaneHTHOI HEMONSPHOIA

I') meTanmnuueckoi
5. {xonuyecTBO 3JEKTPOHOB B aTOME; KOJIMYECTBO JHEPreTUYECKHX YPOBHEH; KomuuecTBO 11
JJICKTPOHOB Ha TIOCIEIHEM DSHEPreTHYECKOM YpPOBHE; KOJIMYECTBO INPOTOHOB B sApe aromMa}
COOTBETCTBYET

A) HOMEpY nepuoaa

b) Homepy rpymibl

B) mopsinkoBomMy HOMEpY
6.{xnopuny Gapwus, anMazy, aMMHaKy, CEpHOH KUCIIOTE }COOTBETCTBYET:

A) MOHHas XMMHYECKas CBA3b

b) xoBaneHTHas noJsipHAs XUMHUECKas CBSI3b

B) xoBaneHTHas HenoJsipHasi XUMUYecKasi CBSI3b
7. {cBs13b, 0Opa3oBaHHas 3a cueT 00pa3oBaHMs OOLIMX AIEKTPOHHBIX Map; CBA3b, 0Opa30BaHHAs 3a
c4eT 000011IeCcTBICHHUS BaJICHTHBIX 3JIEKTPOHOB; CBSI3b, 00pa30oBaHHasl 3a CUET JIEKTPOCTATUYECKUX
CHJI TIPUTSDKEHUS } Ha3bIBACTCS

A) MoHHOI

b) meTannnaeckoit

B) xoBanenTHoit
8. {B mopsyke Bo3pacTaHHs METAIMYECKUX CBOWCTB; B TOpPSIKE YOBIBaHUS pajlyca aTOMOB; B
HOPSIIKE BO3PACTaHUSI KHUCIOTHBIX CBOWCTB JICTyYMX BOJOPOJIHBIX COCIMHCHHM }3JIEMEHTHI
pacIosIoXeHBI B Py

A) K, Ca, Sc

b) Al, Mg, Na



B)F,CL 1
9. Kakoe u3 cyxaenuii BepHo st snementoB {VA rpymmsl , IVA rpymimsr, IA rpymmnsi}

A) obmrast popmyna neTydero BoiopoaHoro coequHenus RH4

b) He 00pa3yioT 1eTyunx BOAOPOIHBIX COSAMHEHUN

B) 1o 3aBepiiieHust SHEPreTUUECKOT0 YPOBHS HE XBaTaeT TPEX IJIEKTPOHOB
10. Cpeau BemiectB, ykazanHbix B psaay {NHs, Oz, HCI, SO2; CaO, HNOs3, Clz, CO2; H2SOs4, HI,
CuCly, CH4, NH3} xonmuuecTBO COeIMHEHHI ¢ KOBAJICHTHOM MOJIIPHOM CBS3bIO PABHO

A) Tpem

b) nBym

B) ueTpipem
11. Xumudeckasi CBs3b B MoOJIeKysiax {030Ha W XJOpHJA KaJlblLUs; CEPHOW KHUCIOTHI U XJOPHIA
AMMOHHSI; CEPHOM KUCIIOTHI U 030HA COOTBETCTBEHHO }

A) KOBaJIEHTHAas NOJSIPHAs U MOHHAA

b) xoBaneHTHas noJsipHas U KOBaJICHTHAs HETIOJIIpHAs

B) xoBasieHTHAs HETIOJIApHAS ¥ HOHHAS

Tema 1.2. Tect Ne2 «Ilepnoanyeckuii 3aK0H U EPHOIUYECKAS CUCTEMAa XMMHYECKHX
sgemenToB .. MeHnaeseeBay
Bapuant Ne 1
12. YV aToma cepbl 4HCIIO IEKTPOHOB HAa BHELIHEM YPOBHE U 3apsill iApa paBHbI COOTBETCTBEHHO

1)4u+l16 2) 6 u+32 3)6u+16 4) 4 u+32
13. CxoiHOE CTPOCHHUE BHEUTHETO MIEKTPOHHOTO CJIOSI UMEIOT aTOMBI MBIIIbSKA U
1) docdopa 2) cenenHa 3) repmanHus 4) BaHagus

14. B psiny XUMHUYECKHUX 3JIEMEHTOB:
aMOMUHUH—KpeMHU—ochop—cepa
BBICIIIAS CTENEHb OKUCIEHUS

1) yBenuuuBaercs 3) He u3MeHseTcs

2) yMeHbIIaeTcs 4) cHayana yBeIu4MBaeTcs, a IOTOM
YMEHbILIAETCS
15. IlpuTskeHne 371€KTPOHOB BHEIIHETO CJIOS K SAPY YBEINUUBACTCS 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) yBennueHue paanyca aToMoB
2) yBeIMUYEHHE CUIIbI IPUTSKEHUS BAJIEHTHBIX JIEKTPOHOB K 1Py
3) yMEeHbIIEHHUE 3JIEKTPOOTPULIATEILHOCTH
4) yMeHbIIIEHUE YHCla BAJICHTHBIX 3JIEKTPOHOB
17. B nopsiake yCuIeHUs] HEMETAINIMYECKUX CBOMCTB PACIOJIOAKEHBI

1) S-Se 2) Se-Br 3) Br-1 4) I-Te
18. Hanbonpmumii paanyc y aToma

1) 6poma 2) uMHKa 3) KaybLMs 4) repmanus
19. HauOoseIielr BOCCTAaHOBUTEIBHON aKTHUBHOCTEHIO 00/IamaeT

1) Si 2)P 3)S 4)Cl1

20. Beicimit okenn coctaBa 90 00pa3yroT BCe 3JE€MEHTHI
1) IV A rpynmnst 2) IIA rpynmst 3) IV nepuona 4) 1 nepuona

21. ITo HOMepy TIeproaa MOKHO ONPEICIIUTh

1) KOTM4eCTBO AIIEKTPOHOB HA BHEITHEM YPOBHE aToMa  3) 3apsij sipa aroma

2) KOJIMYECTBO BCEX JIEKTPOHOB B aTOME 4) 4nCIIo SHEPTeTUYECKUX

YPOBHEU B aTOM€

22. CKOJIBKO YHEPTeTUYECKUX YPOBHEU B aTOME CKaHIUA?
1)1 2)2 3)3 4) 4

23. OueHurte NpaBUIbHOCTD CYXICHUMN



A. Meramnueckie 1 BOCCTAHOBUTENIbHbIE CBOMCTBA 3JIEMEHTOB B TJIABHBIX MOATPYIIAX C
pPOCTOM 3apsjia sSApa yBeITUIHBAIOTCS.

b. B nepuoze ¢ pocTom 3apsija siapa OCHOBHBIE CBOMCTBA OKCUAOB U TMIPOKCUIOB
YBEJIMYUBAIOTCS.

1) BepHO TONBKO A 2) BepHO TONBKO b 3) BepHbl 00a cyxaenus  4) oba
CYXKICHHSI HEBEPHBI
24. Hanbosiee CHIIBHBIMU OCHOBHBIMH CBOMCTBaMH 00JIaIaeT TUAPOKCHT

1) KOH 2) NaOH 3) RbOH 4) CsOH
25. KucnotHble CBOWCTBa HauboIee BBIPAKEHBI Y
1) Br207 2) Se03 3) As205 4) GeO2

26. B psny xummuueckux snemenToB Na — Mg— Al:
1) ymeHbIIAOTCS 3apsAabl siiep aTOMOB
2) yBEJIIMYMBAETCS UUCIIO 3JIEKTPOHOB BO BHEIIHEM IEKTPOHHOM CJI0€
3) yMeHbIIaeTcs JIEKTPOOTPHULIATEIEHOCTh
4) yMeHbIlIaeTCs paJuyc aTOMOB
5) ycunuBaroTCsl METAIIMUECKUE CBOICTBA
27. B psiny xummuueckux snemenToB F— Br — I:
1) Bce as1eMeHTHI UMEIOT BBICUIYIO CTEIIEHb OKUCIIEHUS, paBHYI0 HOMEPY IPYIIIIbI
2) ocnabeBarOT HEMETAJUTMYECKUE CBOMCTBA
3) yBenuuMBaeTCs BBICIIAs CTETIEHb OKUCICHUS
4) yBenuuuBaeTCs paguyc aTOMOB
5) o0pa3yroT neTy4yre BOJOPOAHbBIE COeAMHEHUS ¢ o0miei Gopmynoit HO

Ipumeuanue: 3aganus Al-Al4 ouenuBarorcs 1 6ammom. 3aganus Bl u B2 onenuBarorcs 2
6ayamu. CraButcst 1 6asut, ecau B OTBETeE JomylieHa ogHa omuoka. CtaButcs (0 6amios, ecinu: a) B
OTBETe JIOMYIIeHO OoJiee 0/THOM OIMOKH; 0) OTBET OTCYTCTBYET.

MaxcuManbHBIH 02T 3a BRIIOJHEHHE BCEX 3aJaHUM cocTaBisgeT 18 6aios.

Pa3nea 2. XumMnueckne peakuumn
Tema 2.1.
28. YTO OTHOCUTCSA K XUMUUYECKHUM SIBJICHUSIM?
1) ucnapenue BoJbl
2) ropeHue IpoB
3) neperonka HepTH
4) nnaBieHue 0J10Ba
29. YeMm xapakTepu3yeTcs 3K30TepMHUUecKas peakius?
1) oHa conpoBoKaaeTcs MOTJIONIEHUEM TeTia
2) TeroBoro 3¢ dekra He HabIOAaeTCS
3) oHa COMPOBOKIAETCS BbIJCIIEHUEM TeIlia
4) TakuXx peakuuii HeT
30. Kak Ha3bpIBaeTCs peakiys, B pe3yabTaTe KOTOPOH U3 OJHOTO CIIOKHOTO BEIIECTBA 00pazyeTcs
HECKOJIBKO HOBBIX BEIIECTB?
1) peakiusi coeAMHEHUS 3) peakius oOmMeHa
2) peakuus 3aMeIeHUs 4) peakuus pas3iioKEeHUs
31. Yemy paBHa cymma koddurmentoB B ypaBaeHuu peakuuu Ca(OH)2 + HNO3 — Ca(NO3)2 +
H20?
1)4
2)6
3)5
4) 12
32. Kakas macca Bozbl 00pazyercs npu B3aumoaecTsuu 0,5 Mosb BOJAOPOIa ¢ KUCIOPOIOM?
4sSr
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2)9r
3)18r
4)1,8r
33. Kakoe BemiecTBo 0003HAY€HO CHMBOJIOM X B cxeMe npeBpatennii Li — x —LiOH?
1) Li20
2) LiO
3) LiNO3
4) LiCl
34. YcTaHOBUTE COOTBETCTBHE.
Tun xumuueckoit peakiun  CxeMa XMMHUYECKOHN peakluu
1) MgCO3 — CO21 + MgO
A. Peaknus paznoxxkenuss  2) CuO + Al — Cu + Al203
B. Peaknusg ooMena 3) NO + 02 — NO2
B. Peakius 3amemneHus 4) ZnO + H2 — Zn + H20
I'. Peakuus coeqnHeHus 5) HC1 + NaOH — NaCl + H20
6) BaCl2 + Na2S04 — BaS04| + NaCl
35. BoccTaHoBHTE MpaByO YaCTh YPaBHEHHS PEaKIIUU MO €ro JeBOW YacTH.
JleBas yacth ypaBHeHus [IpaBast yacTh ypaBHEHUs

1) Cu+ H20

A. Cu(OH)2 = 2) CuCl + H20

B. CuO + 2HCI = 3) CuS

B.CuO + H2 = 4) CuCI2 + H20

I.Cu+S= 5) CuO + H20
6) Cu20 + H20

36. CocTaBbTe€ ypaBHEHHE PEAKIMM I10 ONHCAHUIO, JAWTE XapaKTEPUCTUKY YpaBHEHUS PEAKIUH:
cynbdar xenesa(lll) + ruapoxcun kanus = ruapoxeun xeneza(lll) + cynasdar kamus.

C2. CocraBbTe ypaBHEHHUsl peaklMil 1o cxeme npespameHuii: S — SO2 — SO3 — H2S0O4 —
Na2SO4.

Tema 2.2.
B kaxxnom Bompoce BbIOEpHUTE OMH MPAaBUIIbHBII BapuaHT OTBETA.
37. V3 mepeyrcaeHHBIX EKTPOTUTOB YKAKHUTE CIA0bII SJIEKTPOIHT:

a) TUAPOKCU KaJIbLIUS B) cepHasi KUCJI0Ta
0) rIaBUKOBAst KUCIOTA T') THAPOKCHU HATPHS
38. 3 npeacTaBiieHHbIX YacTULl BEIOEPUTE CYIb()UT-HOH:
a) §% 6) SO3*
B) SO37 r) SO4*
39. Kakoe coeiMHEHNE B MOHHOM ypaBHEHHUH 3aIIMCBIBAETCS B BUIE MOJIEKYJIbI?
a) a30THas KMCIoTa 0) oprodochopnas kucioTa
B) TUAPOKCU] 1I€3US 1) CHIIMKAT HaTPHsI
40. ITpu gucconmanuu 3 MOJIb KaKOTO COSUHEHUs 00pasyeTcs 9 MOJIb aHHOHOB?
a) HUTpATa aJTIOMUHUS 0) xmopuna xenesa (II)
B) cy/ibdaTa HaTpus T) cynbduaa Kaaus
41. ITpu B3auMOJEHCTBUM KaKOH MMapbl BELIECTB BBIAEINUTCS ra3?
a) TUAPOKCHUJ MarHUS M a30THas KUCIIOTa 0) cynb(hUT Kaaus ¥ CONsIHAsI KUCIIOTa

B) HUTpAT HATpus U opTodocdopHas kucinota 1) ruapokcun xenesa (II) u cepnas kucnora
42. C pacTBOPOM KaKOro COeIMHEHUS MPOpearupyeT ruApOKCU] IMHKa?

a) TUAPOKCUAA Kallus 0) cynbdara HaTpus
B) XJIOpHIa MarHus ') HUTpaTa KaJus

43. Kakoli OKCUJ U3 NIEPEUNCIIEHHBIX pearupyeT U ¢ TUAPOKCUAOM HaTpus, U C @30THOW KHCIIOTOM:
a) OKCHUJ MarHust 0) oxkcun kpemuwus (I1V)

B) OKCHJI OepuyLIn T') OKCHUJT KaJIbITUS



44. Cokpamennoe nonsoe ypasaenne 2H+ + CO3? = H,0 + CO2 cOOTBETCTBYET B3aUMOIEHCTBUIO
a) kapOoHaTa KaJbIUs U a30THOM KUCIIOTHI
0) kapOOHaTa Kalnusi U YKCYCHOM KUCIIOTBI
B) okcupa yriepoza (IV) u runpokcuaa HaTpust
r) KapOoHaTa HATPHSI U CEPHON KUCIIOTHI
45. Ocanok o0pazyercs B pe3yJbTaTe B3auMOJICHCTBUS
a) alierarta HaTpus U COJISTHOM KUCIIOTHI
0) cynbduna kanus u HutpaTta ceunna (1)
B) opTO0oCchHOpPHON KUCIOTHI M THIPOKCHAA HATPHUS
r) okcuaa cepsl (IV) u rumpokcua Kamus
46. Kucnas cosb MoxeT 00pa30BaThCs MPH B3aUMOACHCTBUH THIPOKCHAA HATPHUS H ...
a) XJIOPOBOJAOPOJHON KHCIIOTBI 0) a30THOW KHCJIOTHI
B) OPOMOBOIOPOIHON KHCIIOTHI ') CEpHOI KHUCTIOTHI
47. Ilpu noGaBiIeHUH K pacTBOPY XJIOPHAa ATFOMUHUS U30BITKA PACTBOPA TUAPOKCUAA HATPHUS
oOpa3yercs
a) AI(OH)3 0) NaAlO2
B) Na[Al(OH)4] r) Al2O3

Pa3nes 3. CTpoeHue u cBOiicTBAa HEOPraHUYeCKUX BellecTB
Tema 3.1 Knaccupuxkanus, HOMEHK/JIATYPa U CTPOCHHE HEOPraHMYECKHUX BellecTB
Tect ¢ BLIOOPOM NPaBUJILHOIO OTBETA.
48. KucnotHbIMU OKCHJAaMU SIBJIIFOTCS] BCE BELECTBA B rpymre: 12
a) ZnO, SOz , H2S04 6) SiO2, Cl207, P2 Os B) CO2, Al203, Fe203 1) Li20, NO, FeO
49. BemiectBo, Ha3BaHue KoToporo HUTpar xenesa (II), umeer hopmymy:
a) FeN 60) Fe(NOs)z B) Fe(NO2)2 1) Fe(NO3)2
50. ConsiMu SBASIOTCA:
a) Al>S3, NH4Cl, H2Si04 6) Al2O3, NH4aNO3, KoSiO4 8) AI(OH)3, NH4Cl, NazSiOas 1) AlLSs,
NH4Cl, K2SiO4
51. K 0CHOBHBIM OKCHAAM OTHOCUTCS I'PyIIa BEIECTB:
a) SO3,HCI, CuO 6) CuO, Na20, CaO B) Ca0, BaO, SiO r) SiO2, OF;,Al,03
52. K kuciotaM OTHOCHUTCS TPYIITa BEIIECTB:
a) H2S, HNO,HBr 6) KCI, HCI, H2SO4 B) NH3, HNO3s , HJ r) NaOH, H2SO4 , H2S
53. BemecTBo, Ha3BaHUE KOTOPOTO CYIb(DUT HATpHs, UMeeT HopmMymy:
a) Na2SO3 6) Naz SO4 B) Naz S r) NaHSO4
54. OCHOBHBIM OKCHIOM U OCHOBHOM COJIBIO SIBJISIFOTCSL:
a) FeO u FeSO4 6) CaO u CaClz 8) BaO u Ba(NO3),2 1) CaO u (CuOH)2 COs
55. OcHOBaHMEM U KHCIIOTOM COOTBETCTBEHHO SIBIISFOTCS:
a) HNO3 u (NH4)AI(SO4)2 6) H2S 1 NaNOs B) K2SO3z u Ca(OH)2 r) KOH u H4P207
56. OCHOBHBIM MPU3HAKOM, MO KOTOPOMY CIIOKHOE BEIIECTBO OTHOCSAT K KHCIIOTaM, SIBIISETCS
HaJU4Me B €r0 COCTaBe:
a) KUCJIIOTHOTO OCTaTKa 0) aTOMOB KHCJIOPO/ia B) aTOMOB BOZOPO/Ia I') THAPOKCUIHHON IPYIIIIbI
57. K amdoTepHbIM COeTUHEHHUSIM OTHOCUTCS TPYIIa BEIIECTB:
a) Al2O3z, SiO2 , Ba(OH)2 6) Zn(OH), ,CaO, P20s B) ZnO, Zn(OH), , Ca(OH)2 r) AI(OH)z ,
ZnO, Zn(OH),
58. Okcun MeTaiia, KOTOPbIA B3aUMOJICUCTBYET U C OCHOBAHHUEM, U C KUCJIOTOMU, SBJISIETCS:
a) am¢oTepHbIM 0) HeconeoOpa3yIoLIMM B) OCHOBHBIM I') KUCIOTHBIM
59. BeniecTBO, B KOTOPOM BaJIGHTHOCTH cephl 11, 3To:
a) CepHHCTHIN ra3 6) cepoBoAOPOI B) cynbdat kanus ) okcup cepsl (IV)
60. [TpupogHOMY COCTMHEHUIO KAJIBIIHS, HA3bIBAEMOMY MPaMOp, COOTBETCTBYET opmMyJia:
a) Caz (PO4 )2 6) CaCO3 B) Ca(OH)2 1) CaSO4
61. YrapHbiM ra3oM Ha3bIBAIOT:
a) okcup yranepoza (IV) 6) okcun cepol (IV) B) okcup yranepoaa (II) r) okcua azora (1I)



62.0CcHOBaHUS COOTBETCTBYIOT XMMMUYECKHM 3JIEMEHTaM, HMEIOIIMM CIEAYIOUIUE IOPSIKOBbIE
HOMEpa B [IEPUOJINYECKON CUCTEME:
a) 20,16,12 6) 12,20,19 B) 13,14,151) 6,11,12

Tema 3.2 ®U3UKO-XUMHYECKHE CBOIICTBA HEOPTAHUYECKUX BELECTB
Pesynprar oOyuenust KiaccuduumpoBaTh HEOpraHWYECKHE BEIIECTBA B COOTBETCTBHH C HX
CTpOCHHEM

63. buHapHOE COCTUHEHHE XUMHUYECKOTO 3JIEMEHTAa C KHCIOPOJOM B CTENEHU OKHCICHUS —2, B
KOTOPOM CaM KHCJIOPOJI CBSI3aH TOJIBKO C MEHEE AIEKTPOOTPHUIIATEIIBHBIM AJIEMEHTOM:
a) okcup + 0) comnp B) kucnota 2. OcHoBHBIE OKCUABL: a) okcun cephi(VI) SO3
0) okcua Hatpust NaxO + B) okeun azota(IV) NO2
64. OCHOBHBIE OKCH/IBI:
a) okcup azora(IV) NO2
0) okcua cepri(VI) SO3
B) okcua meau(Il) CuO) +
65. KucinoTHbie OKCHIBIL:
a) okcup cepoi(VI) +
0) oxcua meau(1l) CuO)
B) OKcuJ IuHKa ZnO
66. KucnoTHbie OKCHIbI
a) okcua amomuHus A1203
0) oxcua nuHKa ZnO
B) okcuna azota(IV) NO2 +
67. AMpoTepHbIE OKCHUIBIL:
a) okcua azora(IV) NO2
0) okcun nuHka ZnO +
B) okcua HaTpus Na,O
68. AMpoTepHbIE OKCHUIBIL:
a) okcua menu(Il) CuO)
0) oxcun azora(IV) NO2
B) okcua amromunus Al,Os +
69. I'ne HaxoaATCS HYKJIEMHOBBIE KUCIIOTHI B 3yKapHuoTax:
a) B MUTOXOHAPHUSIX
0) B MeMOpaHe
B) B siape + 9.
70. YTo Takoe HyKJIEUHOBAsK KMUCJIOTA:
a) Guomnonumep +
0) pacTBOp
B) HEOPTaHUYECKOE COCTMHEHUE
71. Bce KHCIIOTHI B CBOEM COCTAaBE UMEIOT KUCIOPO, TAK JIU ITO:
a) na
0) Het +
B) HE U3YYEHO
72. KucnoraM COOTBETCTBYIOT CIEAYIONIEE COCTUHEHNUE:
a) HBr +
06) HOH
B) NaOH
73. KucnoraM COOTBETCTBYIOT CIAEAYIOIIEE COCTUHEHHUE:
a) Na2SO4
0) H3AIO3 +
B) NaOH



74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

KucioraM coOTBETCTBYIOT CIIEIYIOLIEE COCITUHEHUE:
a) CH3COOH +
0) KsPOg4
B) HOH
Kucnoter 00pa3yrorcst mpu B3auMOICHCTBUH:
a) KMCIIOTHOT'O U OCHOBHOT'O OKCHJIA
0) OCHOBHOT'O OKCH/JIA ¥ BOJIBI
B) KHUCJIOTHOTO OKCHJIAa U BOABI +
BzaumopeiicTBuE OCHOBaHHUS C COJIBIO:
a) NaOH + MgCl> = NaCl + Mg(OH). +
6) NaOH + HNOs= HOH + NaNOs
B) NaOH + CO2 = NaHCOs3
®dopmyna, COOTBETCTBYIOIIASL COJIH:
a) CH3COOH
0) NaHCOs3 +
B) H3AlO3
®dopmyna, COOTBETCTBYIOIIAS COJIH:
a) HBr
6) CH3COOH
B) Mg(OH)Cl2 +
®dopmyna, COOTBETCTBYIOIIAS COJIH:
a) HBr;
0) KoS +
B) K20
OcHOBaHUSI MOTYT BCTYIATh B PEAKIIHIO C:
a) OCHOBHBIMU OKCHJIaMU
0) coO BceMU HEOpPraHUYECKHUMH BEIIECTBAMU
B) KUCJIOTHBIMH OKCHUJAMH +
KucnorHeie OKkCHIbI MOTYT B3aUMOJIEHCTBOBATH C:
a) OCHOBaHHUEM
0) conpio +
B) KHCJIOTOM
KucnoTtHbie OKCHIBI MOTYT B3aUMOJIEMCTBOBATH:
a) C OCHOBHBIM OKCHJIOM +
0) ¢ KHCJIOTOM
B)C OCHOBaHHEM.
OKCHIBI COCTOAT U3 KUCTOPOa H:
a) IBYX DJIEMEHTOB
0) ogHOTO dJIeMeHTa +
B) TPEX AJIEMEHTOB
Bri6epute rekcarunpoxcodeppar HaTpus:
a) Naz[Fe(OH)4]
0) Na[Fe(OH)6]
B) Nas[Fe(OH)s] +
Hutpat anromuHus B pacTBOpE B3aUMOJICHCTBYET C:
a) Ca(OH) +
0) Fe(NO3)2
B) KCI

['unpokapOoHAT HATPUS pearupyeT ¢ KaXKIbIM U3 3TUX BEUIECTB:

a) O2 u CO2
0) NaOH u HCI1 +
B) CaCl, u NaOH



87. Mexmy coOoli pearupyror:
a) ruapokcua meau (II) u constHas kucmora +
0) kapOoHat 6apus u ruapokcua meau (1I)
B) TApoKcHT MarHus 1 HuTpat ceuHna (11)
88. OcHoBaHus — 3T0:
a) CIIOKHBIC BEIIECTBA COCTOSIINE M3 METaJlIa U KUCIOTHOTO OCTaTKa
0) CIIOKHBIE BEIIECTBA COCTOSIINE U3 BOJIOPOIA U KUCIOTHOTO OCTaTKa
B) CIJIOXKHBIE BEIIECTBA, COCTOSIINE U3 aTOMOB METAJLIa U TUAPOKCOTPYIIIIBI +
89. Kakoe 13 MpuBEICHHBIX HUKE BEIIIECTB SBISETCS OCHOBAHUEM:
a) Fe(OH) +
6) CaO
B) NaxSOq4
90.Yto obpaszyercs ripu Bzaumoaericteuu NaOH ¢ COy:
a) coJIb M Boja +
0) coJIb M KUCIIOTa
B) OCHOBaHUE U OKCH]T
91. OcHoBaHue AUCCOLMHUPYET HA:
a) KATUOHBI BOJIOPO/Ia M aHUOHBI KHCJIOTHOT'O OCTaTKa
0) KaTHOHBI METAIIIA U THAPOKCH aHUOHBI +
B) KAaTHOHBI METaJlJIa U aHKOHBI KUCJIIOTHOTO OCTATKA.

Pa3nen 4. CtpoeHne u cBOWCTBA OPraHU4YecKHX BelleCTB
Temad.1. Knaccudukaius, CTpOCHHE 1 HOMEHKIIATypa OPTaHUYCCKUX BEIIECTB

Bonpoc 102

VYkaxkuTe cripaBeUIMBbIE YTBEPKI€HUS. B yriieBoopo/ie co CTpyKTypHOI popmyIioit
CH;
[
H,C - CH -CH-C —CH;

| | | |
H,C — CH,CH; CH,

BapuaHnTtel oTBETOB

A. 4YHCIIO MEPBUYHBIX aTOMOB C paBHO CyMM€E BTOPUYHBIX U YETBEPTUYHBIX
B. 4mCIIO BTOpUYHBIX aTOMOB C paBHO YMCIly TPETUYHBIX

C. d4ucio TpeTuyHbix atoMoB C B 2 pa3a Oouiblile Yyncia YeTBEPTUYHBIX

D

YHCIIO MepBUYHBIX aToMOB C B 2 pa3a Oouibliie Yyncia TPETHUHBIX

Bonpoc 103
B opranudeckux BemiecTBax BaJCHTHOCTh aTOMa yriiepojia, Kak MpaBuiio, paBHa:



BapuaHThI 0TBETOB;
a)l;
0)II;
B)III;
41V
Bomnpoc 104

VYKakuTe 4nciao aTOMOB BOJIOPOAA, KOTOPOE BXOAUT B COCTAB MOJIEKYJIbI, CKEJIET KOTOPOU UMEET
CTpOCHHE

Bomnpoc 105

3anummTe, CKOJIBKO YTI€BOJOPOAOB H300paXKEHO C MOMOIIIBIO CISAYIOMIUX CTPYKTYP YIIEPOIHOTO
ckenera?

c—cC o c C

C C | c-c-C L
c—cC c—Cc—-C b c—-cC

c - ~C | Cc Cc cC I
C c—-cC

Bonpoc 106

B uucno nonoxxeHuit TeOpUN XMMHUUECKOTO CTPOEHHSI OPraHUYECKUX COETMHEHUI HE BXOIUT
YTBEPXKACHUE:

BapuanTbl oTBeTOB

A. OpraHMYecKre BElIeCTBa HE MOTYT OBITh MOJYUYEHBI U3 HEOPTaHUYECKUX

B. aTOMBI ¥ TPYIIIIBI aTOMOB B MOJIEKYJIaX B3aUMHO BIIUSIIOT IPYT HA Ipyra

C. OJHOU W TOM K€ MOJICKYJIIPHOH (hOPMYJIOM MOXKHO OIHUCATh COCTAB Pa3IUYHBIX BEIIECTB

D. aTOMBbI B MOJIEKYJIaX CBSI3aHbI B OIIPEACIEHHON MTOCIIET0BATEIBHOCTH COIVIACHO UX
BAJICHTHOCTH

Bonpoc 107

IIo CTPYKTYpaM YTJICPOAHOI'0 CKEJICTA YIJICBOAOPOAOB YKAKUTEC OAUHAKOBLIC BCIICCTBA:

BapuaHTel 0TBETOB

' T
| | C_C““C—C /C—C ' C



Bomnpoc 108

N30oMepsl 0TIIMYAOTCS MEXly cO00M: a)pU3nuecKuMH CBOMCTBaMU; O)XUMUYECKUMHU CBONCTBAMU;
B)CTPOEHHEM MOJIEKYJI; T)MOJIIPHBIMU MaccamMu

Bonpoc 109. /1511 n30MepoB 0IMHAKOBEI: a)MOJIsipHas Macca; 0)Ppu3ndecKue CBONCTBA;
B)KOJIMYECTBECHHBIN U KAYECTBEHHBIN COCTAB;T)CTPOCHUE MOJICKYJIbI

Bomnpoc 110. M30oMepamu 10 OTHOILLICHUIO JIPYT K APYTY SIBISIOTCSA YIJIEBOJAOPObI CO CTPOCHUEM
YIJIEPOIHOM LEu:

BapuaHnTbl 0oTBeTOB

Cm
_Cc-cC €.
c e _~C -Cc-cC
C
cC—Cc— C
| |
c-c-Cc-cC C C
e
|
cC—Cc— C
~C. _C |
C C (-
'
I
(ﬁ c—c—cC
I
c-Cc-Cc-C -
Bomnpoc 111

CKOJIbKO BEIIECTB N300paKE€HO ¢ TOMOIIbIO (GOpMYJT

Cl Cl H H
| |
H-C-F H_C_H F-C-Cl H-C_-F
| |
H F H Cl

BapuaHTeI 0TBETOB:

a) 1Ba;
0) oaHO;
B)TpH;
T) 4YeThIpe
Tema 4.2. «CBOMCTBA OPraHMYECKUX COCAHHECHUID)
112.ITporecc paznoxeHus yrieBoopoa0B HedTH Ha Oosiee JIeTy4re BelecTBa Ha3bIBAeTCs:
a) KPEKHHI'OM;
0) AeruIpupoBaHUEM;
B) TUJIPUPOBAHHEM;
T) Jeruaparanuen
113. T'openne sTUIaMUHA COTIPOBOXKIACTCSI 00pa30BaHUEM YTIICKHCIIOTO Ta3a, BObI U:
a) aMMHaKa;
0) a3ora,
B) okcuja azota; (1)
r) okcuaa azora (IV).



114.Peaxnus, nokaspiBaroliasi HENPEAEIbHBIA XapakTep Kaydyka
a) peaxius raJoreHupOBaHus;
0) peakius TUIPOraJoreHUPOBAHNS;
B) peakiusl MOJIMMEpPHU3alUY;
r) okuciienue pactBopoM KMnOg4
115.Peakmus "cepeOpssHHOTO 3epKaja’ xapakTepHa:
a) JIJ1sl IPOTIaHaIs;
0) Oyranona-2;
B) OyTeHa-2;
r) OyTrHa-2.
116.1Tpu B3auMoaelicTBUM KapOOHOBBIX KUCIOT M CIUPTOB 00pa3yroTCs:
a) MPOCThIC d(DUPHI;
0) croxxHbIE YPUPHL;
B) aJIbJCTH/IbI;
I') aMUHOKHUCJIOTHI.
117. IIpoaykToM peakiuu OyreHa-1 ¢ XJIopoM SBISETCS:
a) 2-xyopOyTen-1;
0) 1,2-nuxnopOyran;
B) 1,2-nuxnopOyren-1;
r) 1,1-nuxnopOyraH.
118.CnoxHbIi 3up MOKHO MOTYIUTh IPU B3aUMOJICHCTBUN KapOOHOBOW KUCIIOTHI C:
a) alleTHJICHOM;
0) XJIOPOBOJIOPOAOM
B) DTUJICHOM;
') METaHOJIOM.
119.J1ns1 npeaenbHBIX OJJHOATOMHBIX CHUPTOB XapaKTEPHO B3aUMOICHCTBUE C:
a) NaOH (p-p);
0) Na;
B) Cu(OH);
r) Cu.
120. Koaddunment nepen kucmopoaom B ypaBuennn C;HsOH+Oo,— paBen:
a) 3;
0) 4,
B) 1,
r) 2.
121.CymMma koa¢¢dunmeHToB B ypaBHeHuu nonyuenus C2Hz 3 kapOuna xanbuus, paBHa:
a) 2;
0) 3;
B) 4,
r)5.
122. TIpu moaHOM OKHCIIEHUH | MOJIb ITpomaHa KUCIOPOJI0M BO3/IyXa 00pa3yeTcs:
a) 1 Mons CO2u 1 Moas H20
0) 3 Moab CO2 u 4 Mo H20
B) 2 Monbs CO2 u 3 Moins H20
r) 4 Mosns CO2 u 6 Mosns HO
123.3anmumuTte Ha3BaHKE BemecTBa X (10 CUCTEMATHYECKONH HOMEHKIIATYpe) B SN PEBPAIICHUINA:
Kpaxmall — TJII0K03a — X — ITUJIEH
124. Dranon maccoii 13,8 r okucnunu 34 r okcuna meau (II). Tlomyuunu anpnerun maccoi 9,24 r.
YeMy paBeH pakTH4eCKHil BbIX0O[ ( B %) anpaeruna’?

Pa3zgens.Tema 5.1



125. U3 mpeanioKEHHOTO CIHHCKa XWMHYECKHUX pEaKUui BBIOEPHTE BCE, CKOPOCTh KOTOPBIX
yBEJIMYHMBACTCS NPH MoBbIeHnK aasienus: 1) N2 + 3H2 = 2NH3 2) CO + 2H; = CH30H

3) Zn + 2HCIl = ZnCl; + H2 4) 2Na+ S = NazS 5) C + Si =SiC

126. W3 mnpeanoXeHHOrO CHHCKa XWMHYECKHUX pEakUuil BhIOEpUTE BCE, CKOPOCTh KOTOPBIX
YMEHBILAETCS IIPU nonwxkennu napnenus: 1) Ca + 2HCl — CaCI2 + H2 2) H20 + N205 —
2HNO3 3) C6H6 + CI2 — C6H5C1+ HCI 4) H2+S — H2S 5) C+2N20 — CO2 + 2N2

127. 13 npeyiosKeHHOTO TIepEeYHs BRIOEPUTE BCE PEAKIIUH, ISl KOTOPBIX YBEIHMUCHUE AABJICHUS He
NMPUBOIUT K yBenuueHHuto ckopoctu peakuun: 1) 2P + 5Clyy = 2PCls  2) Zn + CuSO4 = ZnSO4 +
Cu 3) Ba+2H20¢ = Ba(OH)2 + Hz2 4) Fe203 + H2 = 2FeO + H20  5) 2NaOH + H2SO4 = Na2SO4 +
2H20.

128.13 mnpeasio)KeHHOTo CIHCKa XUMHYECKMX peakluid BbIOEpUTE BCE, CKOPOCTb KOTOPBIX
YBEJIMUYMBACTCS [P MOBBIIICHHH KOHIIeHTpaluu Bogopoaa: 1) N2 + 3H2 = 2NHs

2) CO+2H2,=CH30OH 3)Zn+2HCI=2ZnCl; +H2; 4)C+H,0=CO +H>
5) C3Hs + H2 = C3Hs

129. W3 mnpennoKeHHOro CHUCKAa XUMHYECKMX peaklud BbIOEPUTE TE, CKOPOCTb KOTOPBIX
YMEHbIIIACTCS MPH MOHIKEHNU KoHIeHTparmu kuciaoTel: 1) Ca + 2HCI = CaCl; + H»

2) H20 + N2Os = 2HNO3  3) CsHe + HNO3 = CeHsNO2 + H2O 4) NH4H2PO4 = NH3 + H3POg4
5) SO3 + H20 = H,SO4.

130. M3 mnpemioKeHHOro CIUCKAa XMUMHYECKHX peakUUid BbIOEpUTE Te, CKOPOCTb KOTOPBIX
yBenuuuBaetcs npu nossimennu qapiaenus: 1) 2NHz =Nz + 3H2 — Q  2) CO + 2H2 = CH30OH + Q

3)Zn +2HCl = ZnCl, + H,+Q  4)Ca+S=CaS  5) CaO + CO, = CaCOs

131. W3 mnpemioKeHHOro CIUCKAa XMMHUYECKMX peakLUd BBIOEpUTE T€, CKOPOCTb KOTOPBIX
yBeIHuMBaeTcs npu nossieHnn aasiaenus: 1) N2+ 3Hz2 = 2NH3z 2) CO + 2H; = CH30H

3) 2Mg + CO, = 2MgO + C 4) 2Na + S = NaS 5) CO + Cl, = COCl;

132. W3 mnpemioKeHHOTO CIUCKAa XHUMHUYECKHX PEaKIUid BbIOEPUTE TE, CKOPOCTh KOTOPBIX
yMeHbIaercs npu nonmxenuu nasienus: 1) Ca + 2HCI = CaClx+ Hz 2) 2H,0 + 4NO2 + O2 =
4HNO3 3) CsHs + HNO3 = CeHsNO2 + H20 4) Ho+ S = H2S 5) C + 2N20 = CO2 + 2N2

133.113 mpeioKeHHOro CIUCKAa XHMHUYECKHX peakuuid BblOepUTE Te, CKOPOCTh KOTOPBIX
yBEJIMYMBACTCS IPU MCNOJIb30BaHuu Kartanuzatopa: 1) C + O, = CO, 2) CO + 2Hz = CH3OH

3)Zn+2HCI =ZnCl2 + H2 4) 2Na+ S=Na2S 5) N2 + 3H2 = 2NHs.



134.113 npenokeHHOTO0 CHUCKAa BO3JECHCTBUN BBIOCPUTE T€, KOTOPHIE MPHUBOMIT K YBEIWYEHUIO
CKOPOCTHM XHMMHYECKOM peakuud MarHusi C pacTBOPOM CEPHOM KHUCIOTHL: 1) NOBBILIEHHE
TEMIEPATYpbl  2) HOHWKEHUE JIaBJICHUS B CUCTEME 3) YBEIMYEHUE AABJICHUS B CUCTEME

4) no6aBneHre Maruus S) yBeJIUYEHUE KOHLIEHTPALUN KUCIIOTHI.
Pa3nes 6.PacTBOpBI
Tema 6.2.

135.YkaxuTre pacTBOPUMOE B BOJIE BEILIECTBO:

A)kapOoHaT KanbLus; B)cynbdar antoMunus;
b)xnopun cepedpa; INruapoxcun xenesa (I1I).

136.13 psna popmyn HoS, NaBr, H2SO4, CuO, H2COs, H20 BriGepute T, KOTOpbIE COOTBETCTBYIOT
CWJIBHBIM 3JIEKTpoJiuTaM. Hamummre ypaBHEHUS JUCCOITUAIIUHN 3TUX COSTMHCHUM.

137.3akoHuUnTE ypaBHEHUSI PEAKLIUMA:

A)NaCl + AgNO3z —;

b)CaCOs + HCI —;

B)HNO3 + Cu(OH), —.

PaccraBpTe K03 PunrienTsl. Hanmummre 11t Kaxk0i peakiui HOHHBIE YPAaBHEHUS.
138.PaccunTaiiTe MONSPHYIO KOHIIEHTPAIIMIO PAacTBOPa, B 250 cM® KOTOPOTo comepKuTces 4 1
TUAPOKCUA HATPHUSL.

139.PaccunTaiite 00beM CONAHOM KUCIOTHI ¢ KornenTpanueir HC1 0,1 momnb/mm3, koTopbiit
notpedyeTcs 171 0caxaeHUs HOHOB cepedpa u3 20 r pacTBOpa HUTpaTa cepedpa ¢ MaccoBOi oyei
AgNO3 5%.

6.3 Bonipoch! /151 NOATOTOBKH K NPOMEKYTOYHOM aTTeCTAMHI

Pazgen Opranuyeckass XuMus

1. TIpenmer opranuueckod xumuu. OpraHudeckue BEIIeCTBA U UX OTIIMYUE OT HEOPTaHUYECKUX

BEIIECTB.

OCHOBHBIE TIOJIOKEHUSI TEOPUU XUMUYeCKOTo cTpoeHust A.M. bytieposa.

Ankanbl: o6mas opmyIia, TOMOJIOTUYECKUH Psill, PU3NYECKUE CBOMCTBA

W3omepust ankaHoB (Ha MpUMepe MEeHTaHa, TeKCcaHa, TenTaHa).

XUMUYECKUE CBOMCTBA aJIKAHOB.

AJIKEeHBI: onpeieNieHrne, U30MepHsl, XUMUYECKHE CBOMCTBA.

AJKWHBIL: onIpeieNieHrne, U30MepHs, XHMHUIECKHE CBOMCTBRA.

ben3zon: nonyueHue U XuMUYECKHUE CBOMCTBA.

CrnupThl: onpeniesieHue, KiaccupuKaus, IpuMepbl, XUMHIECKHE CBOMCTBA, IPUMEHEHHE.

0. ®eHomnBI: OMpeeeHrne, XUMUYeCKUE CBOWCTBA, TTOTy4YeHHE.

11. Anpnerust: onpeaeneHne, XUMUIECKAE CBOMCTBA, TTOTyUCHHE.

12. KapOoHOBBIE KHCIOTHI: ONpeeTeHNe, KIacCupUKalus, TpUMepbl, XUMUYECKHUE CBOMCTBA.

13. YrieBoapl:  ompenelieHue, KIacCH(PHUKAIUA, TpPHMEPhl H WX OHOJOTHYecKas pOJib.
Monocaxapuusl, Jucaxapuasl, [Tonucaxapuabl

14. AMuHbl: onpenenenue, kiaccuukanus, npumepsl. Peakius H. H. 3unnuna

15. AMHUHOKHUCIIOTHL: ONPEEIEHNE, OCHOBHBIE XMMHUECKHE CBOMCTBA.

16. TTonsiTe 00 a30TCOAEPKAIIMX TETEPOIUKIMUSCKUX COSAMHEHUIX

17. benku.KauecTBeHHBIE peakliuu OEIKOB.

18. HykenHOBBIE KUCIIOTHI

19. TlonsiTHE O BEICOKOMOJICKYJISIPHBIX COCMTHEHUSX

HB©OooNOoO T AWD



Pazgen O0masi 1 HeopraHuyeckasi XumMmsi

20. XUMHUYECKUH 3JIEMEHT

21.3aK0H ITOCTOSTHCTBA COCTAaB:

22.3aKOH COXPAHEHHUsI MacChl BELIECTB
23.Ilepnoanueckuii 3akon J[.M.Mennenesa
24.BajieHTHOCTh Y BaJICHTHBIC BO3MOKHOCTH B aTOMOB
25.0OCHOBHBIC THITBI XUMHYECKOU CBI3H
26.[lucniepcHble CUCTEMBI

27.Tunbpl XUMUYECKUX pEaKIUid

28.CxopocTh XMMHUECKUX peakuuid. Karanus
29.006paTUMOCTh XUMHYECKUX PEAKIIHH.
30.Xumnueckoe paBHOBecue XMMHUECKOE pABHOBECUE
312nekTponuTuyecKas JuCcCoruaus

32.I'mpponu3

33. Knaccudukanys HeOpraHM4eCK1X BEIIEeCTB

34 . Knaccuduxanus opraHn4ecKux BELIECTB
35.MeTamisl

36.Koppo3sust metamion

37.OnexTponus

38.Hemeramnmbl

39.0kcuapl HEMETAJIOB

40KuCIOTHIOPTaHUYECKHE U HEOPTaHUYECKUE

41AmdoTepHble OpraHUYeCKHe U HEOPTaHUUECKHUE COSTUHEHUS

42T eneTryeckast CBsI3b MKy KJIaCCaMU OPraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUN
43.XuMus 1 IpoU3BOACTBO

44 XuMmus U celbCKoe X034iCTBOXUMUS U MPOOJIEMbI OXPAaHbI OKPYKaIOLIEN Cpe/Ibl
45.XuMus 1 HOBCEAHEBHAS >KU3HL YeJIOBEKA

6.4.Keiicol

Keiicbl ncnonb3yloTcss B KaueCcTBE OLEHOYHOTO CPEJCTBA B pasjeine 7 MPHUKIAJHOTO MOAYIS, UX
coJiepKaHue ompenensercs ¢ y4éToM NpoQecCHOHAIbHOM HampaBIEHHOCTH 00pa3oBaTeIbHOMN
nporpammsl CITO.

IIpuMepsI BO3MOKHBIX T€M KeHCOB:

1.ITorennenne KIMMaTa U BEICBOOOKIEHUE Ta30BBIX THAPATOB CO JTHA OKEaHa.

2.bynymue marepuansl s aBUa-, MAIIMHO- ¥ TPHOOPOCTPOSHHUSL.

3.HoBsle MaTepuaibl AJis COTHEYHBIX OaTapei.

4.JIexapcTBa Ha OCHOBE PaCTUTEIbHBIX MPENAPATOB.

5.XUMHUYECKHE PTIEMEHTHI B )KU3HU YEJIOBEKA.

6.Bonopoanas sHepreTuka.

Keiic Nel. «BogopoaoMo0uiu — mar B Oyayuiee»

Asromo6un Honda FCX Clarity Ha BoOpOIHBIX TOIIJIMBHBIX AJIEMEHTAX €31T 10 gJoporam EBpornsl
¢ 2009 roma. B 2011 rogy Honda mpucoenunmiace kK €BponeickoMy MapTHEPCTBY 3KOJOTHYHOM
sHeprun (Clean Energy Partnership), mocime dwero BbIBeda Ha NEpBbI IUIaH MPOU3BOACTBO
HKOJIOTHYECKH YUCTHIX aBTOMOOMIEH. A Ha [1sTrom MockoBckoM MexmyHapoiHoM aBTocanone BA3
IpeCTaBUI CBOIO HOBUHKY «Jlama-AHTam» ¢ 6auioHaMM BOIOPOIa M KMCIOPOAA.

3aganus:

1.ITouemy MHOTHME aBTOMOOWJIbHBIE KOMIAHWU pa3padaThIBAlOT aBTOMOOWIH, paboTaromue Ha
BOJIOPOJIHOM TOILIABE?



2.Kak BBIXJIOMHBIE Ta3bl aBTOMOOWIICH, pabOTaloNMX Ha YriIeBOJOPOJHOM TOILIMBE, BIHUSIOT Ha
3/10pOBbE YeJIOBEKA?

3.Kakue «+» 1 «—» Bbl BUIUTE Y BOJLOPOAOMOOUIIEH?

4 HaiiguTe TOMOJHUTENIbHYIO HHPOpMAIIHIO 00 UX YCTPONCTBE.

S5.Ecnu B Bamieél cemMbe WM Yy BallMX 3HAKOMBIX €CTh ABTOMOOWIIM, TOJCYUTANUTE, CKOJBKO
npUOIU3UTENBHO JIUTPOB OCH3MHA, ra3a U KAaKOH MapKH UCIIOJIb3YeTe €KEIHEBHO.

6.Kakue BemiecTBa M B KAaKOM KOJUYECTBE MOTYT HAXOAMUTHCS B BBIXJIONMHBIX Tra3ax BallUX
aBTOMOOMIIEH?

Keiic Ne2. «XJ10p B KM3HH YeJI0BeKa»

B Snonun oObeauHeHHbIMH cuilaMd HanumoHanbHOro HMHCTUTYTa 310poBbs u IIpedextypHoro
yHuBepcurera CHI3YOKH OBUIO MPOBEACHO HCCIIEIOBaHKUE. YUYECHbIE BBISICHHIIM, YTO €CTECTBEHHBIC
OpraHMYECKHE BEIEeCTBA BCTYIMAIOT B PEAKILMIO C XJIOPUPOBAHHOW BOJOM M3-MOJA KpaHa, o0pasys
OMNAacHBIE COCIMHEHHUS], KOTOPbIE MOTYT CIYKUTh IPUYMHON paka. Takue COeIMHEHUS] Ha3bIBAIOTCA
MX, To ectb «MyTtareH ukcy» unu «Heu3zBecTHbI MyTareH».

3aganus:

1.IIpennoxute cnocoObl YMEHbBIIEHUS SIOBUTOTO BIMSIHHS XJIOpa B MUTHEBOI BOJIE HA OpraHU3M
YEJI0BEKa.

2.Ucxons u3 cBOEH KU3HEHHOM MPaKTUKHU, TPUOTUZUTEIHHO pACCUUTANTE, CKOIBKO XJIOPUPOBAHHON
BOJIbI BBl UCIIOJIB3YETE B TEUCHUE JTHA U JUISI KAKUX LIeIei?

3.Kakue opransl yenoBeka OOJbIIIEe BCErO CTPAJAIOT OT BO3JIEHCTBUS XJiopa?

4.Kak BinusieT XJ0pUpoBaHHAs BOJIAa HAa YEJIOBEKA IIPH KyNaHuu?

5.Haiigute nononHuTe pHYI0 HH(OPMALIUIO O 3aMEHE XJIopa Mpu 00e33apaKMBaHUH BOJIBL.
6.Uccnenyiite paznuuHble TOBapbl OBITOBOM XuMUU B CBOEM jgome. CocTaBbTe CIIHCOK
XJIOpCOAEPKAIINUX COSAUHEHUN, YKaKUTE MepbI 0€30M1acCHOCTH MIpHU paboTe ¢ HUMHU.

Keiic Ne3. Meran

[ToBbIIEHHE KOHIIEHTPAIMM HEKOTOPBIX Ta30B B aTMOC(epe MOXKET MPUBOAUTH K TI100aTbHOMY
MOTEMJICHUIO - TaK Ha3blBaeMOMY «IapHUKOBoMY 3ddekty». [loxamyif, Hanbonee BaXKHBIMU
«mapHUKOBbIMH TazaMu» sBIAOTCS CO2 m CHs. MeTtan BO3HHMKaeT Tpu aHadpoOHOM (T. €.
MIPOUCXOAIIEM B OECKUCIOPOAHON Cpesie) pacrhaie OpraHudecKUX BEIIeCTB; MY3bIPbKH METaHa
00pa3ytoTcsi B OOJOTHCTBIX MECTHOCTSIX, 3a YTO OH TIOJYYWJI Ha3BaHUE «OOJIOTHBIM Ta3y.
3aToruieHHbIe OIS (HallpuMep, PUCOBBIE TOJI BO BPEMsl CeBa) SBISAIOTCS UCTOYHHKOM OOJBIIOTO
KOJINYECTBA METaHa. J[pyruM HCTOYHHMKOM MeETaHa SBIAIOTCS >KBAaYHbIE >KUBOTHBIC, TaKue, Kak
KOPOBBI, OBIIBI M KO3bI, MHIEBAPUTENbHAS CUCTEMa KOTOPBIX YCTPOEHAa OCOOBIM 00pazom s
nepeBapuBaHUs TPABSIHOW MUIIM: KOHEYHBIE MPOAYKTHI METabOIM3Ma COJAEpkKAT METaH, KOTOPHIM
BbIIETIsIETCSl B aTMoc(epy. DTO MPHUPOAHBIN MPOLIECC, XOTS KOJIMYECTBO JOMAITHHX >KMBOTHBIX
3aMETHO BBIPOCIIO 32 MOCJEAHUE BA CTONETUA. bonee Toro, coctaB KOPMOB CYIIECTBEHHO BIMSIET Ha
KOJIMYECTBO 00pa3yIoIIerocss MeTaHa.

3ananus

1.ChopmynupyiiTe TUNIOTE3Y BBIACICHUS MeTaHa MoIbMHU. 2. Kak KOJIM4ecTBO MeTaHa, 3aBUCUT OT
KOJTMYECTBA HacEeJICHH TUTaHeThl? 3.UTo ABJISIETCSI HCTOYHUKOM BBIZICIICHUSI MeTaHa B aTMochepy?
Keiic Ne 4.

B nauvane XIX Beka B AHIIIMH CTAJIM MOJHBIMU TIJIAIIM U3 BOJOHEIPOHUIIAEMOUN TKaHU, Ha3bIBAEMbIE
MaKUHTOIIIAMU. DTO HA3BaHHWE OHM MOJIYUYMJIM B YECTh aHTJIMACKOTO XMMHKa W u3o0peratens Y.
MakuHTOIIa, MPEITOKUBILIEr0 MPONUTHIBATH MJIAIIEBYIO TKaHb PACTBOPOM HATYpaJIbHOTO KaydyKa.
OnHako Ha COJHIE TaKWe TUIAIM CTAHOBWJIMCH JIMIIKUMHU, @ B MOPO3HYIO MOTOAY — JOMKUMH. DTH
HEJIOCTaTKK YCTpaHWI Apyroil Bwlmaronuiics anriumyanuH Y. [yasup. 1. 3aganms. Ilouemy
rUIamieBass TKaHb UMeNna Takue HemocTaTku. 2. [Ipemnoxkwure cmoco0d yCTpaHEHUs WX, MOBTOPHB
otkpeitre Y. ['yapupa. 3. Kak HazeiBaercs 3to coequHenue? 4. Hamummre cTpykTypHYIO hopmyiry
ATOTO BEIECTBA.

Keiic NeS «HenonpaBumasi omuoxa»



B ¢pupme TOO «Kackazn-2» npu 3akauke ra3a B OaIOHbI, He J0OABUIIN BEIIECTBO, KOTOPOE MPUIAET
3amax JoMallHeMy rasy. ['a3 Obul AOCTaBlI€H B OAHY U3 KBapTUP U IPU 3TOM OajUIOH MpOITycKall.
Uepe3 CYTKH BCE KHIIIBIBI OKA3aJIUCh B OOJIHHHIIE
Bonpocsl.1. Umeer nu npupoHbIil a3 nponad u OyTtaH 3anax? 2. Kakyio HenmonpaBuMy0 OmMOKY
COBEpPIIIIIA PAOOTHUKH ra30BOM CTAHIUM MPH 3aKadke ObIToBOro raza? 3. Kakoe BemecTBo mpuaaer
3amax jgomaimrHeMmy Tasy? 4. MoskeT v OOOHSHHE YeJOBEKa yJIOBUTH ra3z Oe3 3amaxa? 5. Kakum
nprOOpPOM MOXKHO JI0Ka3aTh MPUCYTCTBUE ra3a B KBapTUPE, €cii OH 0e3 3anmaxa?
6.5 Pemenue 3axau

3agaua Nel. Beruucnuth Maccy 3THIIEHA KOJIMYECTBOM BELECTBA 3 MOJIb.

3agaua Ne2. Cmemanu 0,2 monb xene3a u 0,3 MoJib cepbl. OnpeaenuTe Maccy noJy4eHHON
cmecu. Paccumraiite maccy moirydeHHOTro cynbhuaa sxene3a(ll), yauTsiBas, 4To 3TH 3JIEMEHTHI
COEIMHAIOTCSA B MACCOBOM OTHOLIEHUH 7,4.

3agaua Ne 3. Xumopun Gapus Maccoit 6r pactBopwian B 250 M BOJIbI (IIJIOTHOCTH BOJIBI
npuHATH 3a 11/Mi1). UeMy paBHaA MaccoBas J10JIs COJIM B ITOJyYEHHOM pacTBope?

3agaua Ne4. B 100 r Boabl pacTBopuian 2 Moib cyibdaTa Kanus. Paccunraiite MaccoByro
JIOJIF0 paCTBOPEHHOTO BEIIECTBA.

3agaua NeS5. Paccumraiite maccy cynbdara Kanwsi U BOABI, KOTOPBIC HAIO B3SATh IS
npurorosieHus 60 r. pacTBopa ¢ MacCOBOM J0Jiel pacTBOpEHHOTO BemecTBa 15%.

3agaua Ne6. CxonbKko Ha/lo B35Th HUTpaTa Kajus Uil HNPUTOTOBJIEHHS 3 KI' pacTBopa ¢
MaccoBOH goJeit conu 8%.

3apaua Ne7. B naGopatopun BoOCCTaHOBIIEHHEM HUTpoOEH30J1a Maccou 61,5T. momyuunu
aHWJIMH Maccolt 44 r. OnpenenuTe MacCoBYIO J10J110 (B%) BbIX0J1a AHWIMHA OT TEOPETUUECKOTO.

3agaya Ne8. Omnpenenure Maccy YKCYCHOM KHCJIOTBI, KOTOpasi pacxXxoAyercs Uisi CUHTE3a
YKCYCHO-3THUJIOBOTO 3(upa, ecau nosyueHHas macca 70,4 r. cocrasiseT 80% 0T TEOPETHUECKOTO.

3agaua Ne 9. Boasplii pactBop, couepkamuii GocPopHyr0 KHUCIOTYy Maccou 19,6r.
HEUTpanu3oBali TUAPOKCUJIOM Kanbliusg Maccoifl8,5r. Ompenenute Maccy o0pa3oBaBIIErocs
nperunurara CaHPO42H20.

3agaya Nel0. [[ns peakumm amoMuHus ¢ cepoil Beiaenuioch 509 k/lx sneprun. Kakoe
KOJIMYECTBO TEIUIOTHI BBIACIUTCS B PEAKIIUHU, 1J11 KOTOpOoil B3sAThI 81 T amtomunus u 128 r cepsl.

3agaua Nell. TepMoXMMHUECKOE YPAaBHEHHE PEAKLIMU TOPEHHUS YIIIEpOia UMEET BUL:

C +02—CO2 + 394 x/Ix

Paccuuraiite maccy yrieposaa, BCTYNHBILErO B PEAKLUIO, €ciau Belaenwiaoch 1970 xJlx
TEIUIOTHI.

3apaua Nel2. IIpu cropanum Kajublisi Maccod 8r. KOJMYECTBO BBIICIMBILEHUCS TEIUIOTHI
coctaBuiio 127 xJIx. CocTaBbTe TEPMOXUMHUYECKOE YPABHEHUE PEAKIIUH.

3apgaya Nel3. Kakoif 00bEM BO3yxa pacxojayercs Ha OKHUCIEHHE MpOoNUiIaMHHa 00BEMOM
201

3angauya Ne 14. Kakoif 00bEM KHCIOpOAa pacXoyeTcsl Ha OKHCICHHE MeTHIaMuHa 00bEMOM
Sn?

3angauya NelS. Kaxoii 00b€M arieTiiieHa MOJKHO OJTYYHUTh U3 KapOuia Kanbius Maccoit 10kr,
MaccoBas J10Jis mpuMecei B kotopom 15%7?

3agaya Nel6. Kakoit 00b€M MeTaHa MOXKHO MOJTYYHUTh U3 KapOuaa amoMunust maccoit 30r.,
€CJIM MaccoBas JI0J1s1 mpumeceit cocrasisieT 15%..

3agaya Nel7 Ha HelTpanuzanuio CMECH YKCYCHOW KHCIOTBI M MYpPaBbHUHOM KHCIIOT
Maccoiil0,8T pacxogoBanu TUAPOKCUT HAaTpUsi Maccou 8r. Omnpenennute Maccy Kakaou KHUCIOTHI B
CMECH.

3agaya Nel8. Ilpm B3ammonelcTBMM CMeCH 3TaHola W IpornaHona maccoud 10,6r ¢
METAJUIMYECKUM HATPUEM BBLACTHIICS BOJAOpoJ 00BbEMOM 2,241. Ompenennte MaccoBYIO JOJIO
KaX/I0r0 CIHPTa B CMECH.

3agayalNel9. B kauecTBe aHTU(PHU30B B OXJIAUTEIBHBIX CUCTEMAX JABUraTeIeH HCTIOIB3YIOT
OJIMH M3 MHOTOAaTOMHBIX CHMPTOB. MaccoBasl 101 3JEMEHTOB B CIIMUPTE COCTaBISET: yriaepoja



38,75%, Bogopoaa 9,68, kucnopona 51,51%. IlnorHocTs mapoB BellecTBa 1o BoAOPoay paBHa 31.
BeiBenute popmyny Bemiecrtna.

3anaua 20. [y yHUUTOXKEHUSI MUKPOOOB M OaKTEpUil MOXKHO HCIIOJIB30BATh TUOKCH]] CEPHI,
€ro TaKKe NPUMEHSIOT B KaYECTBE KOHCEPBUPYIOILErO CPEACTBA IIPU CYLIKE YEPHOCINBA U APYTUX
bpyKTOB.

3apanue: Beruncnure, kakoit o0beM 3aimMyT 1, 5 MOJIb THOKCHA cephl (H. Y. ).

3agava 21. B npouutom ObUTH 4acThIMHU CIIydau OTPABJICHUS JIOJEH B YTOJIBHBIX IIAXTaX
yrapabiM razom. Ilockosnbky okcup yriaepona(ll) He mmeer 3amaxa, TO ONAacHOCTb IMOJCTyHala
He3ameTHO. [llaxTepsl, cryckasich B IIaxThl, Opaiiu ¢ co00i B KauecTBEe CBOCOOPA3HOTO MHAUKATOPA
KaHapehKy B KJIETKe: KaHapeWKH 1aaaoT B 0OMOPOK OT IPUCYTCTBUS B Bo3ayxe cienos CO.

3aganue: Beraucnure, kakoit 00beM (H. y. ) 3aiimyt 0, 5 mois CO; 56 T CO.

22.3agaua 0e3 pac4yéToB.

B nagane XX croserus reojoru 3amu@poBhIBaid HA KAPTAX MECTA OTKPBITHS Py LEHHBIX
METAaJUIOB MPH MOMOLIM KOOPAMHAT XUMUUECKUX J1eMeHTOB B Ilepuoanueckoii cucteme. Apabekoit
UG poii yka3slBaJIl HOMEP MEpUo/ia, a pUMCKON — HoMep rpynmnbl. Kpome Toro, B 3anucsax ObuIH eliie
OykBbI pycckoro andasuta — A unu b. Ha ogHoi u3 crapsix kapT Hanuiu obo3nauenus: 4VI b, 4VIII
b2, 61 b, 611 b. Pacmigpyiite 3anucu reojoros.

3apauya23. «Caxapuas kucaora». B 1779 r. Hemeukuii ceHatop, antekapb 1 XuMHUK Moranx
Xpuctuan Burned nozaeiicTtBoBana M3BECTKOBOM BOJOM HAa COKH ILABENS U KUCIHIIBI, COJIEpIKalIHe
CKHCIIMYHYIO KHMCJIOTY», W 3aMETHJI, YTO M3 pacTBOpa BhINaaaeT Oenblil ocagok. OAHAKO COCTaB
ocagka BurneOy ycTaHOBUTH HE ynanoch. Uepes3 MATH JET MIBEICKUN anTekapb M XUMHK Kapn
Bunbrensm Illeene pemins mocMoTpeTh, YTO MOJYYUTCS, €CIM TPOCTHUKOBBIA caxap oOpaboTarh
KOHIICHTPUPOBAHHON a30THON KUCIOTOH. OH 00HAPYKUII, YTO TIPH STOM BBIACISETCS KPaCHO-OyphIi
ra3 1 oOpasyeT Ipo3pauHblii pacTBOP, KOTOPBIN OKpaIlIMBAeT CUHUM JakMyC B KpacHbIH 1BeT. Korna
[leene no6GaBmI K ATOMY pacTBOPY U3BECTKOBYIO BOAY, MOIYUHJI O€JIbI 0CaJ0K, OY€Hb OXO0KUH 1O
CBOMCTBaM Ha 0CaJIOK, BbleNeHHbIN Buriebom. Kakoe BemectBo oOHapyxunu Burne6 u leene?

3agaua24. «cAHTHXJIOP»

ITocne orGenuBanus Tpedyercs obs3arenbHas 00padoTKa TKaHU JJIs YAAJICHHS XJlopa, HHaue
€€ BOJIOKHA MOTEPSIIOT MPOYHOCTh. Kakue BemecTBa MOXKHO UCIIOJIb30BATh KaK «aHTUXJIOP»?

3apgaua 25.B peakuuto, TepMoxuMudeckoe ypaBHeHHe KoTopoit S + O2 = SO2 + 297 k/Ix,
BcTynuia cepa maccoi 1 r. KonuuecTBo TennoThl, BbIAEIUBIIEECS PU ITOM, PABHO:

A) 9,28 xJIxx; b) 74,25 xJIx; B) 29,7 xJIx.

3apaua 26.YKaxuTe cojib, BOJAHBIA PACTBOP KOTOPOW MMEET IIEIOYHYIO CPENy:

A) cynbsdat kanus; b) xnopun amomunus; B) kapOonat kanmus.

3agaua 27.0mnpenennte Ha3BaHHE BELIECTBA, INIaBHAs L€ KOTOPOI'O COCTOUT U3 YETHIPEX
aTOMOB YTJIEPOa, COAECPKUT KapOOKCUIIbHYIO IPYIIIY U OJHY JIBOMHYIO CBS3b, @ TAKXKe PaJUKAIIbI
METHJI U 3TUJL:

A) 3-meTun-3-3Tun0yTeH-3-0Bas KUCIOTa,

b) 3-metnn-2-3tunoyren-3-oBast KHCIOTA;

B) 2-metnn-3-3tunbyren-3-oBast KUCIOT.

3apauya 28. Maruuii konmuecTBOM BemiecTBal,5 Monb coXriau B kucinopoze. Onpenenure
Maccy MOJIYYeHHOTO OKCHJIa MAarHusl., yKaXXuTe TUI PEaKIHH.

3agaya 29. Hanummure ypaBHEHUs peakUUid MeXAy allOMUHMEM U CIEAYIOLIUMHU
BEIIIECTBAMH: a) XJIOPOM; O)KHCIOPOJOM; B)CEpOH(IBYXBAJICHTHA); I')i10JI0OM OTHOBAJICHTEH.

3apgaya 30. Kakue TUIIBI XUMHUYECKOH CBS3M CYIIECTBYIOT B CIEAYIOUIMX BemecTBax: a)Lil,
N2, BaCl,,CHa.

3agaya 31. Kakoii BbICIIMIl OKCHA W TUAPOKCHI OOpa3yeT XUMHUYECKHH 3JIEMEHT C
opsIAKOBBIM HOMepoM 327 Kakue cBoicTBa Oy1yT IPOSIBIISITH 3TH COSAUHEHUS?

3agaya 32.C kakuMU M3 MEPEUYMCICHHBIX HUXKE JIIEMEHTOB TIepMaHHil OyAeT HMeTh
HauOoJIbIlIee CXOACTBO, a C KAKUM HaUMEHbIIee: KaAMU, radHuii, CBUHEL.



3angaua 33. Cxema peakuuu: CuClz+ KOH — Cu(OH)2 + KCI, pacctaBbre K03 (HUITUEHTHI
U YKQKUTE TUI peakluu

3agaua 34. Paccuuraiite 00BEM BOMOpPONA, M3MEPEHHBIH NMPH HOPMAIBHBIX YCIOBUSX,
KOTOPBI MOKET 00pa30BaThCsS MPU PACTBOPEHUHU B COJISTHOM Kuciore 10,8T amoMuHuSI.

3agaya 35. Ilpm HarpeBaHuum HHUTpaTa HaTpus oOpaszoBajics Kuciopon o0bEmMom 280
MiI(HopMasbHbIe yenoBusi) Kakas macca conu moaBepriiach paziokeHuo?

3agaya 36. Kakue u3 mepedncieHHBIX coiieil OyayT moaBepraThesi rupponmsy: a) KBr,
6)KNO3 B)NarS. Hanummre ypaBHEHUS.

3agaua 37. Cpenu peaioKEeHHBIX POPMYIT BEMIECTB, PACIIOIIOKECHHBIX B TPOHYMEPOBAHHBIX
siuerikax, BeiOepuTe GopMyIbl: A) KUCIION coyn; b) kucimoTHOro okcuaa; B) nerydero BogopoaHoro
COCMHEHUSI.

1 Z 3
Cro, NaH CrO,Cl,
4 S5 6
NH,CI NH, Eo
7 8 S
K[AI(OH),] HIO, Ca(H,PO,),

3agauya 38. Cpenu npeioxKeHHBIX GOpPMYI M Ha3BaHUI BEILIECTB, PACIOIOKEHHBIX B
IPOHYMEPOBAHHBIX SUYEHKax, BbIOepUTE POPMYITy MM HAa3BaHUE, COOTBETCTBYIOIIEE: A)
pacTBOPUMOMY OCHOBaHUIO, b) kucnoi conu, B) HeconeoOpaszyromeMy OKCUy.

1 2 3
Ca(HS), (NH,),CO, H,BO,
4 THAPOKCHA 8 3
CH, co
JHTHA
7 8 9
Cr(OH), Mg,N, ZnO

3agaya 39. CocTaBuTh ypaBHEHHUS pEakUUi NP MOMOLIM KOTOPBIX MOKHO OCYILECTBHUTH
npespaienus: Ca—CaO—Ca(OH)2 —Ca(NOz3)2
3agaya 40. CocTaBuTh ypaBHEHHUS pEakUUi IPU MOMOLIM KOTOPBIX MOKHO OCYILECTBHUTH
npespaierust: Na2O— NaOH —Cu(OH),—Cu(SOa)
3anaua 41. B 1Byx npoOupkax HaxoJsATcs pacTBOPBI TUAPOKCUIOB Kainus U Kajblus. Hanumure
YpaBHEHHUS peakuil, IpU MOMOIIN KOTOPBIX MOKHO Pa3INYUTh 3TH PACTBOPBHI.
3agaua 42.B nByx mnpoOupkax HaJUThl pPacTBOPbl CEPHON KHUCIOTHI U Cyinb(ara HATpHs
[Tpennoxute 1Ba ciocoda Mpu MOMOIIK KOTOPBIX MOXHO DPA3JIUYUTh 3TU PACTBOPHI.
3agauya 43. IlondepuTe K TEKCTY NPABUJIBHBIM TEPMHUH ONpeAeIeHUS TOHATHS:
a).- BEIIECTBA, OJINHAKOBHIE 110 COCTaBY, HO Pa3HbIE 110 CTPOSHHUIO.
0) .- OTO psii COeNMHEHUH, CXOAHBIX MO0 CBOEMY CTPOCHHMIO M XHMHYECKHUM CBOICTBaM,
KOTOpBIE OTJINYAIOTCS IPYT OT JIpyra 10 COCTaBY MOJIEKYJ Ha OJHY MJIM HECKOJIBKO TPYII
CH2.
B) - 3TO U30MEPHI, OTIINYAIOIINECS MTOPSIKOM COSTUHEHHS aTOMOB.
I.. IPEJICTABISAET COOON COBOKYITHOCTh HECUCTEMATHUECKUX UCTOPUUECKHU CIIOKUBIIUXCS
Ha3BAHUU OPraHUYECKUX COCTUHECHUM.
I)..- 9TO SIBJICHHE CYIIECTBOBAHMS BEIIECTB, MMEIOIINX OJMHAKOBBIN KaueCTBEHHBIH U
KOJIMYECTBEHHBIN COCTaB, HO Pa3IM4YHOE CTPOCHUE U pa3HbIE CBOWCTBA.
3agaua 44. Hannmure cTpyKTypHbIe GOPMYJIbI COCIMHEHUH 110 HX HA3BAHUSIM:
a) 2,5-TMMeTHIITEKCEH-3;
0) 2-MOHOMETHMII-3,5- TUIPONUITHOHAH;
B) 2,5 - TUMETHJI - 3-HUTPOTEKCaH,;
r) 2,3-TUXJI0PreKCcaHoBast KUCIIOTA;
1) 2 - aMUHOOYTaH.



3anaua 45. 3anoaHurte TadaUILY

30mepus M3omepust M3omepus
MerxkiiaccoBast .
Bemecrso  [['omomnor |yriepoaHoro soMeDHs MOJIOKEHUS  |(PYHKIIMOHATBHON
CKeleTa P KPaTHOM CBSA3U['PYILIBI
[lenTan
['ekceH-2
byTtanos-1

3amauya 45. Kak pa3nuuuTh KpaxMallbHBIN KiekcTep 1 muuepun? Hanumure ypaBHeHUS peakiuii?
3agaya 46. Kak onbpITHBIM ITyTEM pa3IuuUTh caxapo3y U Ioko3y? Hanumure ypaBHEHUS
peaKIui.

3agaua 47. CocTaBUTh YpaBHEHMsI peaklUil IPU NOMOIIM KOTOPHIX MOKHO OCYILECTBUTh
MpeBpalleHHs: METaH— alleTHIIEH— dTaHallb —3TaHOo] —OpOMAITaH —)3TUJIEH —)3TaHOJI—
STaHaJlb.

3agauya 48. OcyliecTBUTH NMPEBPAILICHUS: alleTaT Kallusi — 3TaH — X — 3TaHOJ — JUITUIIOBBII
a¢up. Haszpare BemecTBO X.

3agaua49. Cxopocts xumuueckoii peakuuu pu 20°C pasra 1 Mons/1 . BerunciuTe cKOPOCTh
3r0it peaxiuu ipu 60°C, ecitu TeMepaTypHbIii KO3 GUIMEHT paBeH 3.

3agauya 50. Kak HaJj0 U3MEHUTH KOHIIEHTPAIIMU BEILIECTB, AaBICHUE U TEMIIEPaTypy TOMOTE€HHOM
cuctembl PCls«> PCI3+Cl; -129 x]Ix.

3agaua 51.Bo MHOrue COBpPEMEHHBIE CTUPAJIbHBIE MOPOLIKU 00aBIAIOT OE3BOJHBIN Cynb(ar
HaTpus JUIsl COXPAHEHHUs ChIMydecTH 3a c4€T Kakoro Impolecca 3Ta COoJib IPEJOTBpaIIAeT
CIEKUBAEMOCTbD IMOPOIIKOB?

3apauya 52.Uto0bI cemeHa ¢/X KyIbTyp XOPOIIO COXPAHSUIUCh OHU JIOJDKHBI UMETh BJIAKHOCTH HE
Oonee 15 %. BrlcymuTs ceMeHa He Bcerja MPOCTO, TaK KaK HAarpeBaHHe MPHUBOIUT K MOTEpe
BcxokecTH. [loATOMYy MNPUMEHSIIOT XHUMHYECKYIO CYIIKY: CMEIIMBAIOT CeMeHa C Oe3BOAHBIM
cynbhaTroM HaTpus. DTa COJb JIETKO 00pa3yeT OueHb MPOYHBINA KPHUCTAJUIOTUAPAT, TOITOMY MPHU
CMEUIMBAHUM €€ C BJIAXKHBIMA CEMEHAaMH OHa OTHHUMAeT OT HHMX BOAY M CBS3BIBAET €€ B
kpuctaymoruapat NaSO410H20. Paccuwraiite, CKONBKO HYXHO cyibdara HaTpus is
BbICyIIMBaHUs 10 Kr ceMsH, UMEIOIINX BIaXXHOCTb 25%, 10 KOHIUIIMOHHOM BiaxkHOCTU 15%



