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1. [TacmopTt ¢oHIAa OLIEHOYHBIX CPEACTB MO AUCHHUILIHHE
1.1. Oouue moI0KeHUs
®onp oreHouHbx cpeactsa (POC) mpenHazHayueH A KOHTPOIIS U OLIEHKH
00pa3oBaTeNIbHBIX TIOCTHKEHUN 00YyJarOIINXCsI, OCBOMBIIUX MPOrpaMMy yUueOHON AUCITUTUIMHBI
OV]1.09 Xumus
®OC BKIIOYAIOT OIICHOYHBIE MaTepuaabl ISl TMPOBEACHUS TEKYIIEr0 KOHTPOJIS

yCIIEBAEMOCTH U MPOMEKYTOUHOU arTecTanuu B opme auddepeHImpoBaHHOTO 3a4éTa BO 2
ceMecTpe.
1.2. Ilnanupyemble pe3yibTaThl OCBOCHHS THCUMINIMHBI
Conep:xkanne o0pa3oBare/ibHOH mnporpamMmbl ydeOHoi aucuumiauubl OY/1.09 Xumus,
olecreynBaeT JOCTUKEHHE CTYIEHTAMHM CJIeyIOIHMX Pe3y/JbTATOB OCBOEHHS TUCIUIITHHBI:
JIMYHOCTHBIX:

1) rpa’kIaHCKOr0 BOCHUTAHUS:

OCO3HAHHS OOYYAIONIMMHUCSI CBOMX KOHCTUTYIIMOHHBIX TPaB M 00S3aHHOCTEH, YBXKCHUS K
3aKOHY U MPaBOMOPSIKY;

NPEJICTABICHUSI O COIHUANbHBIX HOPMax M TMpPaBHIAX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH MEATEIBHOCTH MPU CO3AAaHUU YYCOHBIX MPOEKTOB,
pelieHnr yu4eOHBIX U TT03HABATEIIBHBIX 3a/a4, BHITOJIHCHUN XUMHIECKUX SKCTIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI TPYTHX
MIPH aHAJN3€e PA3IUYHBIX BUJIOB Y4EOHOH NESITENbHOCTH;

2) IaTPHOTHYECKOI'0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K UCTOPHUYECKOMY M HAyYHOMY HACJICIUIO OTEYECTBEHHON XHUMUH;

YBOKEHUS K TIPOIECCY TBOPYECTBA B OOJIACTH TECOPHUH U TPAKTUYECKOTO MPUMCHCHHS
XUMHH, OCO3HAHHS TOTO, YTO JOCTH)KCHUS HAyKH €CTh PE3YNIbTaT JJIMTEIbHBIX HAOIIOJACHUM,
KPOTIOTJIMBBIX SKCIIEPUMEHTAIILHBIX TTIOUCKOB, MOCTOSHHOTO TPY/Ia YICHBIX U MPAKTUKOB;

UHTEpeca ¥ TIO03HABATENbHBIX MOTHBOB B TMIOJYYEHHH M TOCIHEAYIOUIEM aHalu3e
“H(pOpMAIIUU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHOW XUMUM;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHA:

HPaBCTBEHHOI'O CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHWBATh CUTYAIlMH, CBS3AHHBIE C XUMHUUYECKHUMH SIBICHUSIMU, U IPUHUMATH
OCO3HAHHBIE PEIIEHHUS, OPUCHTUPYSICh HAa MOPaJTbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TIOBEJCHHE M TIIOCTYIIKM CBOUX TOBAapHUIIEH C TMO3HUIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHUE MOCIIECICTBUI 3TUX MOCTYIKOB;

4) dopMupoOBaHUs KYALTYPHI 3JI0POBbSI:

MOHMMAaHUs IIEHHOCTEH 370pOBOro M 0Oe30macHoro ooOpasza >KU3HH, HEO0OXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHHUS K COOCTBEHHOMY (PU3HUECKOMY U TICHXUYECKOMY 370POBBIO;

coOMOIeHHsT TPaBWJI OE30MacHOrO OOpaIleHus C BEMIECTBAMH B OBITY, TOBCEIHEBHOM
JKU3HH U B TPYJIOBOH JACSATEIHHOCTH;

MOHUMAHUS I[ICHHOCTH TPaBWJI HWHIWBUIYAIBHOTO U KOJUIEKTHBHOIO ©€30MacHOTo
MOBEJICHUS B CUTYalUsIX, YIPOXKAIOIIUX 3JOPOBbIO U JKU3HU JIIOCH;

OCO3HAHUS TIOCJIEICTBUN W HENpPUATHS BPEAHBIX MPUBBIUEK (YMOTPEONCHUS aTKOTOIIs,
HapKOTUKOB, KypEHHs);

5) TPYJIOBOIO BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-MCCIIEIOBATEIbCKON  JIESTEIbHOCTH,
00I1IeCTBEHHO MOJIE3HOM, TBOPUECKOM U JPYrUX BUAAX JIEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHEe B PEIICHWH MPAKTUYECKHX 3a/Jad COLUAIbHOU
HaIpaBJIEHHOCTH (B paMKax CBOETO Kjacca, MKOJIbI);

HWHTEpeca K MPAKTHUYECKOMY H3Y4YEHHUI0 MpOo(deccHil pa3IMdHOrO pojia, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 1O XUMHUH,




YBaXEHUS K TPYLY, JIIOASAM TpyAa U pe3ybTaTaM TPYAOBOU J1E€ATEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHIMBHIYaJIbHOM TpaeKTOpHH 0Opa3oBaHus, Oymylien
npodeccun U peanuzanui COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YY€TOM JIMYHOCTHBIX UHTEPECOB,
CIOCOOHOCTEN K XMMUHU, HMHTEPECOB U MOTPeOHOCTEN 00111eCTBa;

6) KOJIOTUYECKOT0 BOCIIUTAHUS:

9KOJIOTHYECKH I€1eCO00pa3HOr0 OTHOIICHHUS K MPHUPOJE, KaK MCTOYHUKY CYIIECTBOBAHUS
JKM3HM Ha 3eMIIc;

MOHUMAaHHUS TI00AJTBHOIO XapakTepa SKOJIOTMYECKHX MPOOJeM, BIUSHHUS dKOHOMHUYECKHX
MPOIECCOB HAa COCTOSTHUE MPUPOIHON U COIUATILHOM CPEIbI;

OCO3HAaHUSA HEOOXOJUMOCTH HCIOJIB30BAaHUS JOCTM)KEHUH XMMMHM Ui PEIIECHUS BOIIPOCOB
palMOHAIBLHOTO IPUPOI0NIOIB30BAHNUS;

AKTHUBHOTO HENPUITHS JACHCTBUH, MPUHOCAIIMX BpEd OKPYXKAIOIIEW MPUPOJHON cpene,
YMEHHSI MPOTHO3UPOBATh HEOIAroNpuUsTHBIE HKOJOTHMUECKHUE IMOCIEICTBHUS MpPeapPUHUMAEMbIX
JEHCTBUM U MPENOTBPAILATh UX;

HAJUYMsl PA3BUTOrO JKOJOTHYECKOTO MBIIUICHUS, YKOJIOTMYECKON KYJIbTYPhI, OIbITa
JEATENBHOCTH  DKOJIOTUYECKOM  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HMHU B
M03HABATEIbHOM, KOMMYHHUKATHBHOMN M COIIMATIBLHOMN MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTHBHO
MIPOTUBOCTOSTH UICOIOTHH XeMopoouu;

7) IEHHOCTH HAYYHOT'O IO3HAHMUSL:

c(OpMHUPOBAHHOE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U OOILIECTBEHHOM MPAKTUKH;

NMOHUMAaHUs CHeIU(PUKH XUMHH KaK HayKH, OCO3HaHUsA €€ poiau B (opMUpOBaHUU
PaIlMOHATIFHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUHU 1IEIOCTHOTO MpeICTaBiIeHHs 00 OKpYyKaroleM
MHpe Kak O €AMHCTBE MPHUPOAbI M YEJIOBEKa, B MO3HAHMU MPHUPOJHBIX 3aKOHOMEPHOCTEH U
perieHny npobiieM COXpaHEeHUs IPUPOTHOTO PaBHOBECHS;

yOeXKJIEHHOCTH B OCOOOW 3HAYMMOCTH XHMMHUHU JJIsi COBPEMEHHOW LMBWIM3ALUHU: B €€
T'YMaHUCTHYECKOW HAIPABICHHOCTH M BAXKHOW pPOJIM B CO3/IaHUM HOBOW 0asbl MaTepuaibHON
KYJIbTYpPbI, PeIICHUH TTI00aIbHBIX MPOOIEM YCTOHYMBOTO PAa3BUTHS YEIOBEUYECTBA - CHIPHEBOM,
SHEPreTUYECKOW, MUIIEBOM M HKOJIOTMYECKOM Oe30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCTIeUeHHH YCIIOBH YCIEITHOTO TPYyJa U SKOJIOTHIECKH KOM(OPTHOM KU3HU KKIOTO YIeHA
00111eCTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTHU: TOHUMAHHUS CYIIHOCTH METOJIOB  TO3HAHUS,
WCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh MOJIyYaeMbIe 3HAHUS IS
aHanM3a U OOBACHEHHUS SIBJICHUN OKPYKAIOIIEr0 MHUpa M MPOUCXOISIINX B HEM H3MEHEHUH,
YMEHHUS JieJIaTh 000CHOBaHHbBIE 3aKJIFOUEHUSI HA OCHOBE HaY4HbIX (DAKTOB U MMEIOIIMUXCS JAHHBIX
C LIEJIBIO MTOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIEHO UCTIOIh30BATh XUMUYECKUE 3HAHUS JUIS pelIeHHS po0eM B
peaNbHBIX KU3HEHHBIX CUTYAIIHSIX;

MHTepeca K MO3HAHUIO U HCCIIEI0BATENbCKON ACSITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEpPhIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJyYE€HHUIO HOBBIX 3HAHUW 10 XUMHUH B COOTBETCTBHU C JKU3HEHHBIMHU
MOTPEOHOCTAMU;

UHTEepeca K 0COOCHHOCTSIM Tpy/la B Pa3IMUHBIX cepax mNpodecCHOHATHHON AeSITeTbHOCTH.
MeTanpeIMeTHbIX:

OBIaJicHUe YHUBEPCAIbHBIMH YICOHBIMU ITO3HABATEIbHBIMM JICHCTBUSIMU .

1) 6a30BbIE JTOTHYCCKUE JCHCTBUS:

CaMOCTOSITENIbHO  (DOpMYIHpOBaTh W AaKTyaJU3UpPOBaTh MPoOJIEeMy, BCECTOPOHHE €€
paccMaTpuBaTh;




ONpEAENATh LEAN ACSITENBbHOCTH, 3a/aBas IapaMeTpbl M KPUTEPUU HX JOCTHKEHMUS,
COOTHOCHTB PE3YJIbTaThl I€ATEIBHOCTHU C TOCTABJICHHBIMU LIEJISIMU;

UCITOJIb30BaTh NPU OCBOCHUM 3HAHMHM MPHUEMBl JIOTMUECKOTO MBIIUIEHUS - BBLACIATDH
XapaKTepHble TPU3HAKK TMOHSATHM W YCTaHABIMBAaTh WX B3aUMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIIME TOHATHUS JJ11 00bSICHEHUS OTJENbHBIX (DAKTOB U SIBJICHMIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH IS KIIaCCHU(PUKALMY BEIIECTB U XUMUYECKHUX PEAKIIHIA;

yCTaHaBJIMBATh IPUUYNHHO-CIIEJICTBEHHBIE CBA3U MEX/Y U3y4aeMbIMH SIBICHUSAMU;

CTPOUTH JIOTUYECKHE pPACCYKACHUSA (MHIYKTUBHBIEC, JEIyKTUBHBIE, IO aHAJIOTUH),
BBISIBJIAT 3aKOHOMEPHOCTH U NPOTUBOPEUUS] B PacCMaTPUBAEMBIX SBIEHUSX, (OPMyIUpoBaTh
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHATH B INPOLIECCE TO3HAHMSI, UCTIOIb3YEMbIE B XUMHUHU CUMBOJIMYECKUE (3HAKOBBIE)
MOJIeJIH, IPeoOpa30BbIBATh MOJIEIbHBIE MIPEICTABICHUS - XMMUYECKHI 3HAaK (CUMBOJI) 3JIEMEHTA,
XxuMudeckass (opmyna, YpaBHEHHE XUMMUYECKOW peakUud - TMpH pPELlICHUH Y4eOHbIX
MO3HABATENIbHBIX M MPAKTUYECKUX 3ajjad, MPUMEHITh Ha3BaHHBIE MOJENIbHbIE MPECTaBICHUS
JUISI BBISIBJICHUS] XapaKTEPHBIX IPU3HAKOB U3YYaEMBbIX BEIIECTB U XMMHUYECKUX PEaKIIUM.

2) 6a30BbBIC UCCICAOBATCIIBCKUE ACHCTBUS:

BJIa/IETh OCHOBAMU METO/JI0B HAYYHOT'O MIO3HAHMS BEIIECTB U XUMUUYECKUX pEaKLUH;

dopmMynupoBaTh L€ M 3aJayd  MCCIIEJOBAaHUS, MWCIOJIb30BATh IIOCTABJICHHBIE U
CaMOCTOSATENIBHO C(hOPMYJIUPOBAHHBIE BONPOCH! B KA4ECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
U1t POPMUPOBAHUS TUIIOTE3BI IO IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI,

BJIa/JIETh HaBbIKAMHM CaMOCTOSITEJIBHOTO IIJIAHUPOBAaHUS M NPOBEIACHUS YUEHUUYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATh 32 XOJOM IpOIecca, CaMOCTOSITEIbHO
IIPOrHO3UPOBATh €ro pe3yibTar, (HopMyaupoBaTh OOOOIIEHHS M BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB HUCCIIEJOBAHUSA, COCTABIATE OOOCHOBAHHBIN OTYET O MPOJEIAHHON
pabore;

npuoOpeTaTh OMBIT YYEHHYECKOM HCCIEeIOBATEIbCKOW M MPOSKTHOM JEeSTEIbHOCTH,
MPOSIBJIATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOAOB pEHICHUs
MPAKTUYECKHX 3324, IPUMEHEHHIO Pa3InYHbIX METOA0B IIO3HAHUS.

3) pabora ¢ uapopmaruei:

OpUEHTHPOBATHCS B Pa3jIMYHbIX HCTOYHMKAX MHOpMaK (HAay4YHO-TIOMYJIpHas
auTepaTypa XMMHMYECKOIO COJAEpKaHMsA, CIpaBOYHble ImocoOus, pecypcsl HWHTepHera),
aHaTU3UpOBaTh HMH(OPMAIMIO pA3IUYHBIX BUAOB U (OpM MpeaCTaBICHUs, KPUTHYECKU
OLICHHUBATH €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTH;

(GopMynupoBaTh 3ampoChl U NPUMEHITH DPA3JIMYHbIE METOJbl INpPHU IOHMCKE U OTOOpe
nH(popMaluy, HEOOXOAMMOMN JJIsl BBIMOIHEHHsI YU€OHBIX 3a/1a4 OIPEEICHHOTO TUIIA;

nproOpeTaTh OMBIT MCIIOJIB30BAaHUS MH()OPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH H
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSATEJIBHO BBIOMpAaTh ONTUMalbHYIO (DOpMY mpejacTaBieHuss HHGopMalun (CXEMBI,
rpaduKH, TUarpaMMbl, TAOJIHIIBI, PUCYHKU U IPYTHUE);

UCIOJIb30BaTh HAYYHBIH fA3BIK B KayeCTBE CpeJICTBAa IpU paboTe C XUMHUYECKOH
nH(popMalvel: NPUMEHATh MEXIpeAMETHble ((U3MUecKHMe W MaTeMaTU4YeCKUe) 3HAKU U
CHUMBOJIBI, (hopMynibl, a0OpeBUATYPbI, HOMEHKIATYPY;

UCTIOJIb30BaTh U MPeoOpa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPECTBA HATJISITHOCTH.

OBnajieHNe YHUBEPCATbHBIMH KOMMYHUKATUBHBIMU ICHCTBUAMU |

3aJjaBaTh BOIPOCHI 110 CYHIECTBY 00CYKIae€MON TEMbI B XOJ€ AMAJIOra M/WIH JUCKYCCHH,
BBICKA3bIBATh HJIEH, (POPMYIUPOBATH CBOM MPEIOKEHUS OTHOCUTENIFHO  BBITIOJHEHUS
MPEITIOKEHHOM 3a/1a4H;

BBICTYIIaTh C IPE3CHTALUEH pPEe3y/IbTAaTOB IM03HABATEIBHOW JESITEIBbHOCTH, MOIY4YEHHBIX
CaMOCTOSITENIbHO WM COBMECTHO CO CBEPCTHHKAMH IPU  BBIIOJHEHHMH XHUMHYECKOIO




HKCHEPUMEHTA, MPAKTUYECKOH paboThl MO HCCIEJOBAHUIO CBOWCTB HW3y4aeMbIX BEILIECTB,
peanu3anuy y4eOHOro mpoekTa M (OpMYIHPOBaTh BBIBOJBI 0 pPE3yJbTaTaM IMPOBEICHHBIX
UCCJIEZIOBAHUM ITyTEM COIJIaCOBaHUS MO3ULMH B X0/1€ 00CYXI€HUS 1 0OMEHAa MHEHUSIMHU.

OBjajieHNe YHUBEPCAIbHBIMU PErYISTUBHBIMU ACHCTBUIMMU!

CaMOCTOSITEJIbHO IJIAHUPOBAaTh M OCYILECTBISATH CBOIO IMO3HABATENIbHYIO IESTEIbHOCTD,
orpeneiis ee LeNd M 3aJauyd, KOHTPOJIHUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
IpeJUlaraéMblii alnropuT™ AEHCTBUM NpU BBINOJIHEHUH Y4E€OHBIX M MCCIIEIOBATENbCKUX 3aJ1ad,
BbIOMpaTh Hanbosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YYETOM I0Jy4YeHHsI HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKHUX PEaKIHIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JIESITENIPHOCTM Ha OCHOBE caMoaHalu3a W
CaMOOLIEHKHU.
npeAMeTHBbIX:

IIpeaMeTHBIe pe3yJbTaThl 0OCBOeHHS Kypca ""Oprannydeckasi XuMust'' 0TpaKkaloT:

c(hOpMHUPOBAHHOCTH MPECTABICHUN 0 XUMHUECKON COCTABISAIONICH €CTECTBEHHO-HAYUHOM
KapTUHBI MUPA, POV XUMUH B IO3HAHUU SBICHUI MPUPOIBI, B POPMUPOBAHUN MBILIUICHUS U
KYJIbTYpPBI JINYHOCTH, €€ (PYHKIIMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOM [Tl peIICHUS
MPAKTUYECKHX 3a]a4 U IKOJIOTUYECKH 00OCHOBAHHOTO OTHOUIEHHSI K CBOEMY 3/10POBbIO U
NPUPOAHOM Cpeae;

BJIAJICHUE CUCTEMOM XUMUYECKUX 3HAHHM, KOTOpasi BKIIFOYAET:

OCHOBOTIOJIATAIOIINE TOHATHA (XMMHUYECKUN OJIIEMEHT, aToM, JJEKTPOHHAas 000JI0YKa
aToMma, MOJIEKYJla, BaJ€HTHOCTb, 3JIEKTPOOTPHULIATENBHOCTh, XUMUYECKAsI CBS3b, CTPYKTYpPHas
dbopmyna (pa3BepHyTas M COKpallleHHas), MOJIb, MOJIApHas Macca, MOJISIPHBI 00BeM,
yIJIepOAHBIN cKeneT, GQyHKIMOHAIbHAs TPYIINa, paguKail, U30MepHsl, U30Mephl, TOMOJIOTUYECKHM
psia, TOMOJIOTH, YTJIEBOAOPObI, KUCIOPO U a30TCOAEPIKAIINE COETUHEHUS, MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEMHEHMS);

TEOpUU M 3aKOHBI (Teopusi CTpoeHus opranmdeckux BemecTB A.M. BytiepoBa, 3akoH
COXPaHEHHUS MACChI BEILIECTB);

3aKOHOMEPHOCTH, CHMBOJHUYECKUN S3bIK XUMHUH,

MHUPOBO33pEHUYECKUE 3HAHMA, JIeKallue B OCHOBE IIOHUMAaHMsS NPUYUHHOCTH W
CHUCTEMHOCTH XHUMHUYECKUX SIBICHUH, (DaKTOJOTHYECKHE CBEICHUS O CBOICTBaxX, COCTaBe,
MOJIy4eHUH U 0e30MaCHOM HCIOJIB30BAaHUU BAXKHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY U
MPAaKTUYECKOU JeATEIbHOCTH YEJIOBEKA;

c(hopMUPOBAaHHOCTh YMEHHUN BBISABIISITH XapaKTEPHbIC NMPU3HAKU MOHSATUN, YCTaHABIUBATH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS IIPU OIIMCAHUU COCTAaBa, CTPOEHUS U
IIpEBpALICHUN OPraHUYECKUX COCIUHECHUH;

c(hOpMHUPOBAHHOCTh YMEHHUI HCIONH30BATh XUMHUYECKYIO CHUMBOIUKY JIJISI COCTaBJICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BepHYTOM, COKpaIlleHHOH) (GOpMYITl OPraHUYECKUX BELIECTB
Y YpaBHEHHH XMMMUYECKUX PEaKLWW, U3rOTAaBIMBATh MOJEIHM MOJIEKYJ OPTaHMYECKUX BELIECTB
JUISL WJUTFOCTPAIUM UX XUMUYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOCHMUS;

c(OPMHUPOBAHHOCTh YMEHHH YCTaHABIMBATH MPUHAIJICKHOCTh U3YYEHHBIX OPraHHYECKUX
BEIIECTB 1O HUX COCTaBy M CTPOCHHMIO K OMNPEJECIIEHHOMY KIAcCy/TpyIIe COEIUHEHUH
(YrneBomopoapl, KHCIOpPOA M  a30TCOAEpXalllhie COENUHEHHUS, BBICOKOMOJICKYIISIPHbIC
COCIMHEHUs), /1aBaTh MM Ha3BaHMs Mo cuctematudeckord HomeHkiatype (IUPAC), a Taxke
MPUBOJUTh TPUBUAIbHBIE HAa3BaHUS OTAEIbHBIX OPraHMYECKUX BEIIECTB (3TWUJIEH, IPOIMJIEH,
alleTUIICH, STWICHIJIMKOIb, TIULEpUH, (eHon, dopManbaeruja, amerajibJeru/l, MypaBbHHAS
KHCIIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAs KHUCIIOTa, CTEApUHOBAS KHUCIOTA, TIIOK03a, (GPyKTO3a,
Kpaxmall, [eJIJII0103a, TIUIUH);



c(OPMHUPOBAHHOCTh YMEHHSI ONPEICNATh BUABI XUMHYECKOW CBS3M B OPraHHMYECKUX
COoeIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(hOpMHUPOBAHHOCTh YMEHHSI MPUMEHSTH MOJIOKEHUS TEOPUH CTPOEHUS OPraHHMYECKHX
BemecTB A.M. BytiepoBa st 0OBSICHEHHSI 3aBUCUMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPaHEHHUSI MacChl BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHMH XapaKTepU30BaTh COCTaB, CTPOEHHUE, (UINUYECKUE U
XMMHYECKHE CBOMCTBA TUIMUYHBIX MPECTABUTENCH PA3TUYHbBIX KJIACCOB OPraHUYECKUX BEIECTB
(MeTaH, 3TaH, OSTWJIEH, MPOIMWIEH, aueTWwieH, OyraaueH-1,3, metunOyramueHn-1,3, OeH3ou,
METaHOJI, 3TaHOJ, ATHJICHTJIUKOJb, TIUIEPUH, (EHOJ, aleTalIbJeTHl, MypaBbHHAsI U YKCYyCHas
KHMCIIOTBI, TJIIOKO3a, Kpaxmal, LeJI0I03a, aMHHOYKCYCHAas KHCIIOTa), WUIIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKJIY HUMH YPaBHEHHUSMHU COOTBETCTBYIOIIMX XUMHUYECKUX pEaKLUl C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh HCTOYHUKU YTIEBOJOPOIAHOTO CHIPHS
(HeTh, TPUPOIHBIM Ta3, Yrojb), CHOCOOBI MX MEPEPadOTKM M NPAKTUYECKOE MPUMEHEHUE
IIPOJYKTOB NEPEepadbOTKH;

c(OPMHUPOBAHHOCTh YMEHUH NPOBOJUTH BBIYHCICHUS 110 XWMHUYECKAM YypPaBHEHHSM
(Macchl, 00BEMa, KOTUYECTBA MCXOIAHOTO BELIECTBA WJIM HPOAYKTa PEAKIMUA O H3BECTHBIM
Macce, 00beMy, KOJTMUYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKIIUN);

c(hopMUPOBAaHHOCTh YMEHUH BJIQIETh CUCTEMOW 3HaHHK 00 OCHOBHBIX METOJIaX HAyYHOTO
MO3HAHUS, HCIOJB3YEMbIX B XHMHUU I[P HM3YYEHUU BEHIECTB M XUMUYECKUX SIBICHUU
(HabmonieHne, W3MEpEHUE, OKCIEPUMEHT, MOACIUPOBAHME), HCIOIB30BaTh CHCTEMHBIC
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX
C BEIIECTBAMHU U UX MPUMEHEHHEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOATh MpaBWila MOJB30BAHUS XUMHUYECKOW MOCYAOH U
1abopaTOpHBIM 00OPYIOBAaHUEM, a TAKXKE MpaBUiia OOpaIEHUs C BEIIECTBAMUA B COOTBETCTBHUH C
MHCTPYKLHMSAMU IO BBIIOJHEHUIO J1a0OPAaTOPHBIX XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh W BBINIOMHATH XHMHYECKUN HKCIIEPHUMEHT
(mpeBpalieHuss OpraHUYEeCKUX BEIIECTB MPU HATPEBaHUU, MONyYEHUE ITHIICHA U U3YYEHUE €Tro
CBOMCTB, KayeCTBEHHbIC pEAKIMM OPraHUYECKHX BEIIECTB, JACHATypanusi OEIKOB Mpu
HarpeBaHUH, [IBETHbIE peakluu OEJKOB) B COOTBETCTBUM C IpPaBUJIAMU TEXHHUKH 0€30IaCHOCTHU
pu 0OpalIeHuy ¢ BEIIECTBAMHU M JIA0OPATOPHBIM O0OPYIOBAaHUEM, TIPEICTABIATh PE3yIbTATHI
XMMHUYECKOTO SKCIIEpUMEHTa B (opMe 3aluch ypaBHEHHMH COOTBETCTBYIOUIMX pPEaKIHi H
(opMyIMpOBaThH BHIBO/IBI HA OCHOBE ITHX PE3YJbTaTOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTUYECKU aHAIM3UPOBATh XHMMHUYECKYI0 HH(pOpMmalmo,
MOJIy4aE€MYI0 U3 pa3HbIX HCTOUHUKOB (CpelicTBa MaccoBOM MHpopmauu, UHTepHeT u 1pyrux);

c(OPMHUPOBAHHOCTh yMEHH COOJIOAATh TMpaBHia SKOJIOTHYECKH [EIeco00pa3HOro
MOBEJCHUsI B OBITY M TPYIOBOH JEATENPHOCTH B LENAX COXPAaHEHHs CBOETO 37I0POBbS U
OKpYKarollle MpUPOIHOM cpenbl, 0OCO3HABATh OMACHOCTh BO3JEUCTBUSA HA JKUBBIE OPTaHU3MBbI
OTpEe/ICNIEHHBIX OPTraHWYEeCKUX BEIIECTB, MOHMMas cmbica mnokaszarens I[IJIK (mpenensHO
JOIYCTUMOM  KOHIEHTpAlMu), TMOSACHATh Ha [pUMEpax CHOCOObl  yYMEHBIICHUS U
MIPEIOTBPALLEHUS UX BPEJHOI0 BO3AECHCTBHS Ha OpPraHU3M YEJIOBEKa;

JUIs O0YYarOIIUXCs C OTPAaHMYCHHBIMH BO3MOXKHOCTSMHU 37J0POBbS: YMEHHE HPUMEHSTDH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XMMUYECKHX SIBICHUII;

JUTSL CIIETIBIX U CIa0OBUASIINX O0y4YaIONINXCs: YMEHHE HCIIOIb30BaTh pelbe(HO TOUCUHYIO
cucreMy ob6o3nauenuii JI. bpaitns nis 3anmvcu XuMudeckux Gopmyi.

IIpeameTHble pe3yabTaThl OCBOeHUsI Kypca '"OOmasi u HeopraHm4veckass xumms'"
OTPAKAIOT:



c(hOpMHUPOBAHHOCTH MPECTABICHUN 0 XUMUYICCKON COCTABIISIIOIICH €CTeCTBEHHO-HAYIHON
KapTUHBI MHpA, PO XUMUHU B TO3HAHHWM SIBJICHUH MPUPOJBI, B (OPMUPOBAHUU MBIILICHUS U
KyIbTYpPbl JIMYHOCTH, €€ (QYHKIMOHAJBbHOM TPaMOTHOCTH, HEOOXOIMMOHN sl pelIeHus
MPAKTUYECKUX 33/1ad W DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO H
MPUPOAHOM Cpeae;

BJIAJICHUE CUCTEMOW XUMHUYECKUX 3HAHHM, KOTOpPasi BKIIFOYAET:

OCHOBOIIOJIATAIOIINE TOHATHS (XMMHYECKUIA SJIEMEHT, aroM, H30Tom, s-, P-, d-
ANEKTPOHHBIE OpOWTANIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJISPHBIH O0BEM, BAJIEHTHOCTb,
ANEKTPOOTPHUIATENLHOCTh, CTENEHb OKUCICHHS, XMMHYecKas CBS3b (KOBaJIEHTHAsl, MOHHasi,
METAJUTMYECKasi, BOJOPOJHAs), KPHUCTAIUIMYECKAs pEIIeTKA, THUIbl XMMHYECKUX PEaKIIMi,
pacTBOp, AJIEKTPOJUTHI, HEIICKTPOIUTHI, DJICKTPOIUTHUECKAsE AMCCOLUALINS, OKHUCIUTENb,
BOCCTaHOBUTEJb, CKOPOCTh XUMHUYECKOM peaKliu, XUMUYECKOEe PABHOBECHE);

TEOPUU U 3aKOHBI (TEOPUS IEKTPOIUTUUECKON TUCCOLUAIUY, Iepuoandeckuii 3akon J[. 1.
MeHneneeBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUS dYHEPTUU
NpU  XUMHUYECKUX  PEaAKIHAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHM  SI3BIK  XHUMMHH,
MUPOBO33PEHUECKUE 3HAHUA, JICXKAIIUE B OCHOBE MOHUMAHUS MPUYMHHOCTU U CHUCTEMHOCTHU
XUMHUYECKHUX SIBICHHUN, (PAKTONOTUYECKHE CBEICHUS O CBOWCTBAX, COCTaBe, IMOJYYCHUU W
0e30MacHOM HCTOJIb30BAaHUHM Ba)KHEHIIMX HEOPTaHMYECKHUX BEIIECTB B OBITY W MPAKTHUYECKOU
JEeATEIIbHOCTH YEJIOBEKA;

c(hopMUPOBAHHOCTh YMEHHUN BBIABIISITH XapaKTEpPHbIC MPU3HAKU MOHSATUN, YCTaHABINBATH
WX B3aUMOCBS3b, UCIOJIH30BATh COOTBETCTBYIOIIUE TMOHITHS MPU OMUCAHUU HEOPTaHUYECKHUX
BEILIECTB U UX MPEBPAILCHUI;

c(hOpMHUPOBAHHOCTh YMEHUI HCIOJNB30BaTh XUMHUECKYIO CHUMBOIUKY JIJISI COCTaBJICHHS
(¢bopMynl BelIeCTB M ypaBHEHUN XHMHUYECKUX pEaKIUi, CHUCTEMaTHYECKyl0 HOMEHKIATYpY
(IUPAC) u TpuBHanbHBIE Ha3BaHUS OTJEIbHBIX HEOPraHWYECKUX BEIIeCcTB (yrapHblii ras,
VIJIEKHUCIIBIA Ta3, aMMHUaK, raiieHasi U3BECTb, HETallleHas W3BECTh, NMUThEBas coOfa, MUPUT U
Apyrue);

c(hOpMHUPOBAHHOCTh YMEHUN OMPEEISITh BAJIEHTHOCTh U CTETIEHb OKUCICHHS] XUMUYECKUX
3JIEMEHTOB B COEIMHEHUSX PAa3IMYHOIO COCTABa, BUJ XUMHUYECKOH CBsI3U (KOBaJICHTHAs, MOHHAS,
METAJUTMYECKasi, BOJOPOJHAsI) B COCIMHEHHSIX, THUI KPUCTAJUTMUYECKON PEIIETKH KOHKPETHOTO
BeIlleCTBAa (aTOMHAsi, MOJEKYJSIpHAsl, MOHHAs, METAJNIMYecKas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPTraHUUECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUH YCTAHABIMBATH MPUHAAJIEKHOCTh HEOPTAHUUYECKUX BEIIECTB
10 UX COCTaBYy K OMpeeICHHOMY KIIacCy/TpyIe COeAMHEHU (ITPOCThIe BEIIECTBA - METAJUIBI U
HEMETAaJIJIbI, OKCU/IbI, OCHOBAHUS, KHCIOThI, aM()OTEpHBIE THIPOKCHUIBI, COJIHN);

c(hOpMHUPOBAHHOCTh YMCHHI PACKPBIBATH CMBICT Tepuoandeckoro 3akonHa JI.W.
MenzgeneeBa ©  JEMOHCTPUPOBATH €r0  CHCTEMATU3UPYIOUIYI0, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMHUPOBAHHOCTh ~YMEHUN  XapaKTepHU30BaTh JJIEKTPOHHOE CTPOEHHUE AaTOMOB
XUMUYECKHUX 3JIeMEeHTOB | - 4 mepuono llepmonnueckoil CUCTEMBl XMMHUYECKHX 3JIEMEHTOB
J.U. MenzaeneeBa, UCHOib3ysl MOHATHS "s-, P-, d-3/eKTpOHHBIE opOuTanu", "IHEepreTHIecKue
ypoBHU", OOBSCHATH 3aKOHOMEPHOCTH H3MEHECHHSI CBOWCTB XUMHUYECKUX D3JIEMEHTOB M WX
coeIMHEeHUN 1o nepuoaam u rpynmnam [lepuoguueckoit cucteMbl XuMudeckux snemeHTos /..
Mennemneena;

c(hopMUPOBAaHHOCTh YMEHUI XapaKTepPHU30BaTh (OMUCHIBATH) OOIIME XUMHUECKUE CBOMCTBA
HEOPraHMYECKUX BEIECTB Pa3IUYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHME T'€HETUUYECKOU
CBSI3M MEXJly HEOPraHMYECKUMHU BEIIECTBAMU C IIOMOIIBIO YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKLUM;



c(OPMHUPOBAHHOCTh yYMEHUS KJIACCU(PUIMPOBATE XUMHUUYECKHUE PEAKLIUHU I10 Pa3TUUYHBIM
npu3HakaM (YHCIy W COCTaBy pEarupyrolluxX BeLIECTB, TEMIOBOMY 3(QeKkTy peakuuwu,
W3MEHEHHUIO CTENEHEN OKUCICHUS 3JIEMEHTOB, OOPaTUMOCTH PEaKIIUY, YIaCTHIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABIISITH YPABHEHHSI PEAKIIUN Pa3IMYHBIX THUIIOB, TTOJTHBIC
Y COKpAIllEHHbIE YpaBHEHUS PEaKIMii MOHHOTO OOMEHA, YUMTHIBAsl YCIOBHUSA, MPU KOTOPBIX ITH
peaKkIuu UAyT A0 KOHLA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIUH, MOATBEPKIAIONINE KAaYeCTBEHHBIH
COCTaB pAa3IMYHBIX HEOPTaHUYECKUX BEIIECTB, pACMO3HABATh OINBITHBIM IIyTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTraHMUECKHUX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHUH DPACKPBIBATH CYHIHOCTh OKHUCIHTEIBHO-BOCCTAHOBUTEIBHBIX
PeaxIHii MOCPEeICTBOM COCTAaBJICHHUS IEKTPOHHOTO OaaHca ATUX PEaKIHii;

c(hOpMUPOBAHHOCTh YMEHUI OOBSICHITH 3aBUCHMOCTh CKOPOCTH XMMHUYECKON pEaKIUu OT
pa3iauuHbIX (DAKTOPOB; XapakTep CMEUICHHS XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (nmpuniuin Jle [llaTense);

c(OPMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XUMUIECKHE MTPOIIECCHI, JIeKAIIUe B OCHOBE
MPOMBIIIICHHOTO TIOTYYEeHUS CEpHOM KHCJIOTBHl, aMMHaka, a TaKkke C(HOPMUPOBAHHOCTD
MpeICTaBIeHU 00 OOIMMX HAYYHBIX MPHUHIMIAX W KOJOTHYECKUX MPOOIeMaX XMMHUYECKOTO
MIPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUU TPOBOJUTH BBIUMCICHHUS C HCIOJB30BAHUEM MOHITHSA
"MaccoBasi 10l BelllecTBa B pacTBOpe', OOBEMHBIX OTHOIIEHMH Ta30B IpPU XUMHUYECKUX
peakuusax, Macchl BellecTBa UM 00beMa ra3oB IO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
Wi 00beMy OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIUU BEIIECTB, TEIJIOBOro 3¢ deKra peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHHUSI MacChl BEIIECTB, TPEBPALICHHS U COXPAaHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHUI COOJIIOIaTh MpaBUia MOJB30BAHUS XUMUYECKOW MOCYA0N U
1abopaTOpHBIM 00OPYIOBAHUEM, a TAKXKE MPaBUJIa OOpPAIEHUS C BEIIECTBAMHA B COOTBETCTBHUH C
WHCTPYKIUSIMHU T10 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUHW IUTAHUPOBATh M BBITIONHATH XHUMHUYECKUH OSKCIEPUMEHT
(pa3nokeHre TMEpOKCHIAa BOAOPOJa B MPHUCYTCTBHM KaTalW3aTopa, OMNPEICICHUE CpEIbl
PacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCATIHHOIO MHANKATOPA, BIUSHUE PA3IUYHBIX (AKTOPOB
Ha CKOPOCTh XHMHYECKOM peakluu, peaklid HOHHOIO OOMEHa, KAa4eCTBEHHbIE pEaklUU Ha
cynbdar-, kapOoHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHWS, PEIICHUE SKCHEPUMEHTAIBHBIX
3a7au no TeMam "'Meramibl" u "Hemeramnsl") B COOTBETCTBUM C MpaBHIIAMH TEXHHUKHU
0e30MacHOCTH MpHU OOpaIlleHNH C BEIIECTBAMH U TaOOPaTOPHBIM 000pYA0BaHUEM, TTPEICTABIATh
pe3ynbTaThl XMMHUYECKOTO JKCIIEpUMEHTa B (opMe 3alucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUPOBATH BBIBOJBI HA OCHOBE ATHX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3UPOBATH XUMUYCCKYIO HH(OpMAIHo,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (CpeJCTBA MAacCOBOM KOMMyHHKauuu, WHTepHET u
APYTHX);

c(hOpMUPOBAHHOCTh YMEHUH COOMIOAATh MpaBWJIa HKOJOTMYECKH I1eJ1eco00pa3Horo
MOBEACHUST B OBITY M TPYIOBOM JEATENbHOCTH B IE€JIAX COXPAHEHHUS CBOErO 370POBbS U
OKpY’Karollled MpUPOJIHOM cpenbl, 0OCO3HABATh OMACHOCTh BO3/EUCTBHS HA JKUBbIE OPraHU3MBbI
OTIpEe/ICIICHHBIX BEIIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHATh Ha mpuMepax CrocoObI
YMEHBIIEHUS U IPEIOTBPALEHUS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsT 00y4YaroIIUXCsl ¢ OTPAaHUYECHHBIMH BO3MOXKHOCTSIMU 37I0POBbsS: YMEHHE NPUMEHSTh
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEILIECTB M XUMUYECKUX SIBJICHUI;

JUIS CJIETIBIX U CTA0O0BUAAIINX 00y4arOIINXCsl: YMEHHE UCTIONb30BaTh Pelbe(PHO TOUCUHYIO
cucreMmy obo3HaueHuit JI. bpaiins nis 3anucu xumuueckux Gopmy.



Pe3yabTaThl 0CBOEHHUS JUCHUILIMHBI HANPABJIeHbI HA (OPMHPOBAHNE OOIIUX U
npodeccHoHATBLHBIX KOMIETEHIHIA, pe3yIbTATOB BOCTUTAHUSA:
O01ue KOMIIeTeHIIUHU:

OK 01. BeiOupats ciocoOsl perieHus 3aad npodeccuoHanbHOM AesITeTbHOCTH,
IIPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM.

OK 02. OcymiecTBasTh NOUCK, aHATTU3 U UHTEPIPETALNIO HH(OpMAIH, HEOOXOTUMOM
JUIs BBIITOJIHEHMSI 3a]1a4 ITPO(ECCUOHAIBHOM 1€ TEIbHOCTH.

OK 03. [TnanupoBaTh U peajn30BbIBATE COOCTBEHHOE MPOPECCUOHATBFHOE M TMYHOCTHOE
pa3BUTHE.

OK 04. PaboTath B KOJUIEKTHBE U KOMaH/1e, YPPEKTHBHO B3aUMOCHCTBOBATH C
KOJUIEraMH, pyKOBOJICTBOM, KIIMEHTAMHU.

OK 07. ConeiicTBOBaTh COXpaHEHHUIO OKPYKAIOIICH Cpe/Ibl, peCypcocOepekeHHUIO,
3¢ (GEeKTUBHO AEHCTBOBATh B UPE3BBIYANHBIX CUTYaLUSX.

IIpogeccuonanbHbIe KOMIIETEHIIUH:

I1K 1.6. Bectu yuet cpoka ciry:x0bl, HApaOOTKH 0OBEKTOB IKCIUTyaTal[H, IPUIUH
OTKa30B, HEUCIIPABHOCTEN U MOBPEXKIEHUI OE€CIUIOTHBIX BO3AYIIHBIX CY/0B CAMOJIETHOTO THIIA.
JInuHOCTHBIE pe3yabTaThI:

JIP.1 Oco3Harouuii ce0s rpakJaHHHOM U 3aLIUTHUKOM BEJIMKOM CTpaHbl

JIP.16 IIpuHuMaroniuii OCHOBBI AKOJOTUYECKOM KYIbTYPhI, COOTBETCTBYIOLIEH
COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO MBIIIJICHUS, IPUMEHSIOLINI OIBIT 3KOJIOTUYECKU
OPUEHTUPOBAHHOHN pe(IeKCUBHO-OLICHOUYHOM U MPAKTHUECKOU eI TETbHOCTH B KU3HEHHBIX
CUTYyalUsiX U MpodhecCuOHAIbHON 1eATeIbHOCTH

JIP.19 [leMoHCTpHpYyOUIMI YPOBEHb MOATOTOBKH, COOTBETCTBYIOUIUI COBPEMEHHBIM
CTaHJapTaM U MEPeIOBbIM TEXHOJIOTHSIM, TOTPEOHOCTSAM PETMOHAIILHOTO PBIHKA.

1.3. Pacnipene/ieHne olleHHBAHHUS Pe3YJIbTATOB 00YYeHHS

Pe3yabTaThl 0CBOCHHUA QM CIHUIIIMHBI Pe3syabTarhsl 0cBOCHMS DopMbI H METOAbI OLICHKHU
AUCHHUILIMHBI HATIPABJICHBI
Ha (opMupoBaHHUe

OK u IIK JIP
3HaAHUS M YMEHUS !
dopmyJMpoBaTh 6a30BbIE OK 01,0K 02, | JIP1,JIP | -oueHka pe3yIbTaToB
NOHSITHS ¥ 3aKOHbI XUMHH OK 04,0K 05, | 16,JIP 19 | BeIIOMTHEHUSI  MPaKTUYECKUX
e  COCTaBJIATH XMMUYECKHE OK 07, IIK 3a71aHui;
1.6. -TeCTUPOBAHUE;

(hOopMyIIbI COSTMHCHUI B
COOTBETCTRBHM CO CTEMEHBIO -YCTHBIC OTBETHI HA BOIIPOCHL
OKUCJICHUS XUMHUYECKHUX
3JIEMEHTOB, HCXOA U3
BAJICHTHOCTHU U
3JEKTPOOTPUIIATEILHOCTH:

. XapaKTEepU30BaTh
XUMUYECKHUE PJIEMEHTHI B
COOTBETCTBUU C MX MOJIOKEHUEM
B MIEPUOIMYECKON CHCTEME
XUMHUYeCcKuX dyiemeHToB J[. 1.

Menneneena

XapakTepu30BaTh THIIBI OK01,0K 02, | JIP1,JIP | -oneHka pe3yJIbTaToOB




XUMHYECKUX PeaKIuii:

L COCTaBJIATH pCAKIIUU
COCIIMHEHUS, Pa3TIOKEHUS,
oOMeHa, 3aMeILCHMS,
OKHUCJIUTETBHO-
BOCCTAaHOBUTCIIBHBIC PECAKIINN
o COCTaBJISITh YPABHCHHSI
XUMHYCCKUX PCAKINH HOHHOT'O
oOMeHa C y4acTueM
HEOPTaHUYECKUX BEIICCTB

OK 04, OK 05,
OK 07, IIK
1.6.

16, JIP 19

BBIMIOJIHEHUSL ~ MPAKTUYECKUX
3aJaHuH,
-TeCTUPOBaHHUE;

-YCTHBIC OTBETHI Ha BOIIPOCHI

HcciegoBarh cTpoeHuEe H
CBOMCTBA HEOPraHUYECKUX
BelleCTB:

e KJaccu(uUIUpPOBAThH
HEOpPraHW4eCcKHe BEILECTBA B
COOTBETCTBHUH C UX CTPOCHHUEM

®  YCTAaHAaBJIMUBATh
3aBUCHUMOCTH (1)I/I3I/IKO-XI/IMI/I‘ICCKI/IX
CBOMCTB HCOPTraHNYCCKUX BCIUICCTB
OT CTPOEHUS aTOMOB U MOJIEKYII, a
TaKXKe TUMA KPUCTAJUINYECKON
peweTku

e  KJjaccu(uIUpOBaTH
OpraHN4YC€CKUC BCUICCTBA B
COOTBETCTBHUHM C UX CTPOCHUEM

®  YCTaHABIIMBATH
3aBUCUMOCTb (PU3UKO-XUMHUYECKUX
CBOWCTB OPraHUYECKUX BELIECTB OT
CTPOEHUS MOJIEKYJI

®  lcCIeI0BaTh KAYECTBEHHbBIE
pPC€aKru OPraHu4CCKux
COCHHHGHHﬁ OTACJIBHBIX KJIaACCOB

OK 01, OK 02,
OK 04, OK 05,
OK 07, IIK
1.6.

JIP 1, JIP
16, JIP 19

-OIICHKa PE3yJIbTaTOB

BBITIOJTHEHUST ~ MPAKTHICCKUX
3aJIaHUM;
-TECTHPOBAHUE;

-YCTHBIC OTBETHI Ha BOIIPOCHL

XapakTepu30BaTh BJIMSIHUE
Pa3JIMYHBIX (PAKTOPOB HA
pPaBHOBeCHE U CKOPOCTh
XHMHYECKUX PeaKIuii:

. XapaKTEepPU30BaTh BIUSHUE
KOHIICHTPALUN Pearupyronmx
BEILIECTB U TEMIIEPaTyphl Ha
CKOpPOCTb XUMHYECKHUX PEAKLUN
. XapaKTEepU30BaTh BIUSHUE
W3MEHEHHUs KOHLIEHTPALUU
BEILECTB, PEAKLIUH CPEIbl U

OK 01, OK 02,
OK 04, OK 05,
OK 07, IIK
1.6.

JIP 1, JIP
16, JIP 19

-OIICHKa PE3yJIbTaTOB

BEITIOJTHEHUSI ~ TPaKTUYECKHUX
3aJIaHUM;
-TECTHPOBAHUE;

-YCTHBIC OTBETEI Ha BOIIPOCHI




TEMIEPATYpPhl HA CMELICHNE
XMMHUYECKOI'0 PABHOBECHS

HccaenoBaTb HCTHHHDBIE
PAcTBOPBI € 3aJAHHBIMH
XapaKTepuCTHKAM:

®  pa3MyYaTh UICTUHHBIC
pacTBOPBI

e  OIIEHHWBATH ITOCJICICTBHUSI
OBITOBOI M MIPOM3BOICTBEHHOM
JIeSATCIbHOCTH YeJIOBEKA C
MO3UIUM SKOJIOTHUECKOM
0€30I1aCHOCTH

OK 01, OK 02,
OK 04, OK 05,
OK 07, IIK
1.6.

JIP 1, JIP
16, JIP 19

-OILIEHKA
BBIMTOJTHCHUS
3aJIaHUM;
-TECTHUPOBAHUE;

pe3yIbTaToOB
NPaKTHYECKUX

-YCTHBIC OTBETHI Ha BOIIPOCHI

HeJn 1MCHNAIIINHDBI:

dbopMupoBanue CUCTEMBI
XUMUYECKHUX 3HaHUI KaK
BaKHEUILIEH COCTAaBJISIOLLIEH
€CTECTBEHHO-HAy4YHON KapTUHBI
MHpa, B OCHOBE KOTOPOW JiexaT
KIJIFOUEBBIE MOHSATHSA,
(hyHIaMeHTaIbHbIE 3aKOHBI u
TEOpPUH XHUMHH, OCBOEHHE S3bIKa
HayKd, YCBOGHHME U TOHHMAaHHE
CYITHOCTH JOCTYIHBIX 00O0OIICHUIA
MHPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHHE C HCTOpPHEM HUX
Pa3BUTHS U CTAHOBJICHUS;

dbopMupoBaHHEe U pa3BHUTHE
MPEACTaBICHUN O HAYYHBIX METOJIax
MMO3HAHUS BEIIECTB M XHMHYECKHX
peaxuui, HEOOXOIMMBIX TSt
MpUOOpETEeHUS yMEHUI
OpPUEHTHPOBATHCS B MUPE BEIIECTB U
XAMHYECKHX SIBJICHUM, HMECIOIIHNX
MECTO B MPUPOJIC, B MPAKTHICCKON 1
MOBCEIHEBHON JKU3HU;

pa3BUTHE YMEHUU U CIIOCOOOB
eI TCIIbHOCTH, CBSI3aHHBIX c
HaOmOACHUEM W OOBSICHCHHUEM
XHMHYECKOTO JKCTICPUMEHTA,
coOJII0/IeHNEeM TIPaBMJI 0€301acHOro
oOpaleHus ¢ BEeIEeCTBAMH.

OK 01, OK 02,
OK 04, OK 05,
OK 07, IIK
1.6.

JIP 1, JIP
16, JIP 19

-OILIEHKA
BBITTOJTHCHUS
3aJIaHNM;
-TECTHUPOBAHUE;

pe3yIbTaToOB
MIPAKTUIECKUX

-YCTHBIC OTBETEI Ha BOIIPOCHI

3agaum AUCHMIIHHBI:
ajanrtaiys  o0yyaromuxcs K

OK 01, OK 02,
OK 04, OK 05,

JIP 1, JIP
16, JIP 19

-OIICHKa
BBITIOJTHCHUA

pe3yIbTaToB
MIPaKTHYECKUX




YCIIOBUSIM JUHAMHUYHO
Pa3BUBAIOIIETOCS Mupa,
(GbopMHpOBaHHE  HMHTEIUICKTYaJIbHO
pa3BUTOM JMYHOCTH, TOTOBOM K
camMo00pa30BaHuIo,
COTPYAHHUYECTBY,
CaMOCTOSITEIBHOMY MIPUHATHUIO
IPaMOTHBIX PEIIEHUN B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBA3AHHBIX
C BEIIECTBAMHU U UX IPUMEHEHHUEM;

dbopMupoBaHue y
o0Oydaromuxcsi KIIYEeBBIX HABBIKOB
(KITrOUEBBIX KOMITCTCHIINH ),
HMMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE
TUIS Pa3IMYHBIX BUJIOB
JESTEIBHOCTH: PEIICHUsT TPOodIeM,
MOUCKa, aHaiu3a U 00paboTKH
nHpopManuy, HEOOXOAUMBIX IS
pHOOpeTeHUs OTIbITa
NESATSIIBHOCTH, KOTOpas 3aHUMaeT
Ba)XHOE MECTO B MTO3HAHUU XHMHH, A
TaKXKe [JI1 OLEHKH C TO3HUIUI

9KOJIOTHYECKOM 0e30IMacHOCTH
XapakTe€pa BIUAHHUA BCIIECTB H
XHUMHUYCCKHUX MponeccoB Ha

OpraHM3M 4YeJOBEKA W MPHUPOAHYIO
cpeny,

pa3BUTHE TI03HABATEIbHBIX
WHTEPECOB, HHTEIUICKTYaJIbHBIX U
TBOPYECKUX crocoOHOCTEH
oOydJaronuxcsi: CIOCOOHOCTH
CaMOCTOSITENIBHO npuoOperaThb

HOBBIC 3HAHUS MO XHUMHUU B
COOTBETCTBUM  C  JKU3HEHHBIMH
MOTPEOHOCTAMH, UCIIOJIb30BATh
COBPEMEHHBIE  HMH(OPMAIMOHHEIC
TEXHOJIOTHH ISl TIOUCKA U aHaIHM3a
y4eOHOM M  Hay4yHO-TIONYJIIPHOMN
nH(popManuu XUMHYECKOTO
COJIep)KaHUS;

dbopMupoBaHHE M pa3BUTHE Y
o0ydaromuxcsi acCONMATUBHOTO M
JIOTUYECKOTO MBIIUTICHHUS,
HaOJII0IaTEILHOCTH, COOPAaHHOCTH,
aKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJIMMBI, B YaCTHOCTH, IIPHU
IUTAHUPOBAHUK W TPOBEICHUU
XUMHYECKOT0 IKCIIEPUMEHTA;

OK 07, IIK
1.6.

3aJIaHuM;
-TeCTUPOBaHHE;
-YCTHBIE OTBETHI Ha BOMPOCHI




BOCIIUTAHUE y OO0yYarouuxcs
yOeXI€HHOCTH B T'YMaHHCTUYECKOM
HaIpaBJIEHHOCTH XUMHH, €€ BaKHOU

poIM B  PpEHICHUH TI00AIbHBIX
npooeM palroHaIBLHOTO
MIPUPOIOIIOIB30BAHMS, ITOMOTHEHHUS
SHEPreTUYECKHUX pecypcoB u
COXpaHCHHSI MIPUPOTHOTO
paBHOBeCHS, OCO3HAHUS
HEOOXOIUMOCTH OepeKHOTO

OTHOILIEHHUA K MpPHUPOJE U CBOEMY
3/I0pOBbIO, a TaKXe HpHOOpeTeHus
OIlbITa HMCIIOJIB30BAHUA ITOJYYCHHBIX
3HAHUM IJid TIPUHATUSA T'PaAMOTHBIX
pELICHNH B CUTYalUsX, CBSI3aHHBIX C
XMUMHUYECKUMH SIBJICHUSMHU.

JINYHOCTHBIE pe3yJabTaThl OK 01, OK 02, JIP 1, JIP -OILICHKa pe3yabTaTOB
1) rpak1aHCKOTO BOCHUTAHUS OK 04, 0K 05, | 16,JIP 19 | BbImoJHEHHUST ~ MPAKTHYECKUX
2) NaTPUOTUYECKOTO BOCIIMTAHUS: OK 07, IIK 3a/1aHuH;
3) JTYXOBHO-HPAaBCTBEHHOTO 1.6. -TECTHPOBAHHE;
BOCITUTAHUS -YCTHBIC OTBETHI Ha BOMPOCHI
4) dbopMupoBanus KYJIBTYPHI
3JI0POBbS
5) TPYJIOBOrO BOCIIUTAHUS:
6) DKOJIOTHYECKOTO BOCIIUTAHUS:
7) ICHHOCTH HAYYHOTO MO3HAHUS:
MeTanpeaMeTHbIE Pe3yJIbTaThl OK 01,0K 02, | JIP1,JIP | -omeHKa pe3yIbTaTOB
OgnaneHue yvauBepcanbHbiMu | OK 04, OK 05, | 16, JIP 19 | BbimonHeHHs — NPaKTHYECKUX
y4eOHBIMU no3HaBatenbpipiMu | OK 07, 11K 3a/1aHUI;
IECTBUSIMU. 1.6. -TeCTUPOBAHHUE;
1) 6a30BbIE JTIOTHYCCKUE ACHCTBUSA: -YCTHBIE OTBETBI Ha BOITPOCHI
2) 0a3oBBle  MCCIIEIOBATEIbCKHE
JICUCTBU:
3) pabota ¢ unpopmalmei:
OsjajicHue YHUBEPCAILHLIMHU
KOMMYHHMKATHBHBIMH ACHCTBUSIMM .
OsnajgcHue YHUBEPCAITLHBIMU
PETYASTHBHBIMHU JICHCTBUSIMH .
Hpe}]MeTHble pe3yJabTaThl OK 01, OK 02, JIP 1, JIP -OlICHKa pe3yabTaTOB
ocBoeHHs Kypca "Opranuyeckast OK 04,0K 05, | 16,JIP 19 | BpimonHEHUS  MNPAKTHYECKUX
xumusa' OK 07, TIK 3aJIaHUM;

1.6. -TECTHPOBAHUE;

-YCTHBIC OTBETHI HA BOMPOCHI

HpenMeTm)le pe3yabTaThl OK 01, OK 02, JIP 1, JIP -OLICHKA pe3yabTAaTOB
ocBoeHHs: Kypca "OOmas u OK 04,0K 05, | 16,JIP 19 | BpimonHEHUS  MNPAKTHYECKUX
Heopranuveckast xumus" OK 07, IIK 3a/1aHui;

1.6. -TeCTUPOBAHHE;

~YCTHBIC OTBETHI HA BOIIPOCHL




Konx u HanmeHoBaHue (pOPMUPYEMBbIX KOMIETEHIHI

Paszgea/Tema

KoHnTpoiabHo-
OLICHOYHbIE
CpeacTBa

OK 01. Beibupats criocoObl pemeHus 3a1a4
npodeccuoHaNbHOH 1eATeTbHOCTH, MPUMEHHTETBHO K
pa3IMYHBIM KOHTEKCTaM.

Tema 1.1.

3aganme 1.1.1.
3ananue 1.1.2
3amanme 1.1.3

3amanme 1.1.4
3amanue 1.1.5

Tema 1.2.

3amanue 1.2.1

Tema 2.1.

3amanme 2.1.1
3ajanuie 2.1.2
3aganue 2.1.3

3amanue 2.1.4
3amanue 2.1.5

Tema 2.2.

3adanue 2.2.1.
3adanue 2.2.2.
3adanue 2.2.3.
3adanue 2.2.4.
3adanue 2.2.5.
3adanue 2.2.6.

Tema 3.1.

3adanue 3.1.1.

Tema 3.2.

3aoanue 3.2.1

Tema 4.1.

3adanue 4.1.1.

Tema 4.2.

3adanue 4.2.1.
3adanue 4.2.2.
3adanue 4.2.3.
3adanue 4.2.4.
3adanue 4.2.5.
3adanue 4.2.6.
3adanue 4.2.7.
3adanue 4.2.8.

Tema 5.1.

3aoanue 5.1.1

Tema 6.1.

3aoanue 6.1.1

Ouyenounvie
cpedcmsa

npomeoic.
ammecmayuu

OK 02. OcyuiecTBiATh NOUCK, aHAJIU3 U UHTEPIPETALIUIO
nHpopMalny, HeOOXOJUMOH JUTsl BHITIOJHEHUS 3a/1a4
npo¢eCcCUOHATBHOU IEATETLHOCTH.

Tema 1.2.

3adanue 1.2.1

3ananue 1.2.2
3amanue 1.2.3

Tema 3.1.

3adanue 3.1.1.

Tema 3.2.

3aoanue 3.2.1

Tema 4.2.

3adanue 4.2.1.
3adanue 4.2.2.
3adanue 4.2.3.
3adanue 4.2.4.
3adanue 4.2.5.
3adanue 4.2.6.
3adanue 4.2.7.
3adanue 4.2.8.




Tema 5.1.

3adanue 5.1.1

Tema 6.1.

3adanue 6.1.1

Ouyenounvie
cpedcmea

npomeofc.
ammecmayuu

OK 04. PaboTaTh B KOJJIEKTHBE U KOMaHE, 3PPEKTHBHO
B3aUMO/ICHCTBOBATH C KOJIJIETAMHU, PYKOBOJICTBOM,
KITUCHTaMHU.

Tema 2.2.

3adanue 2.2.1.
3adanue 2.2.2.
3adanue 2.2.3.
3adanue 2.2.4.
3adanue 2.2.5.
3adanue 2.2.6.

Tema 4.2.

3adanue 4.2.1.
3adanue 4.2.2.
3adanue 4.2.3.
3adanue 4.2.4.
3adanue 4.2.5.
3adanue 4.2.6.
3adanue 4.2.7.
3adanue 4.2.8.

Ouyenounvie
cpedcmea

npomeofc.
ammecmayuu

OK 05. OcymecTBiasiTh YCTHYHO U NHCbMEHHYIO
KOMMYHHKAIHIO Ha roCyJapCTBEHHOM A3bIKE
Poccuiickoit @enepauuu ¢ y4eToM OCOOCHHOCTEH
COLIMAJIBHOTO U KYJbTYPHOI'O KOHTEKCTA;

Tema 6.1.

3adanue 6.1.1.

OK 07. ConeiicTBOBaTh COXPAaHEHUIO OKPYXKalOLIEeH
cpenbl, pecypcocoepexeHuro, 3pPeKTUBHO TeHCTBOBATH
B UpE3BBIYAMHBIX CUTYyaLlUsAX.

Tema 6.1.

3adanue 6.1.1.

Ouyenounvie
cpedcmaa

npomeosnc.
ammecmayuu

IIK 1.6. Bectu yuet cpoka ciryx0b1, HapabOTKH 00HEKTOB
OKCIUTyaTalluu, IpU4YruH OTKAa30B, HCHCHpaBHOCTeﬁ )41
MOBPEXKICHHUIA OCCITMIOTHBIX BO3AYIIHBIX CY/IOB
CaMOJIETHOTO THIIA.

Tema 2.2.

3adanue 2.2.1.
3adanue 2.2.2.
3adanue 2.2.3.
3adanue 2.2 4.
3adanue 2.2.5.
3adanue 2.2.6.

Ouyernounbie
cpedcmsa

npomeoic.
ammecmauuu

2. @®oHAbI OLIEHOYHDBIX CPEaACTB VI TEKYIIECI0 KOHTPOJA YCIIEBAEMOCTH H l'lpOMe)RyTO'{HOﬁ

arrecranmu.

2.1. OlIeHO‘lHLIe CpeacCTBa TEKYHICI0 KOHTPOJA YCIIEBAEMOCTH

Texymuil KOHTPOJIb OCYIIECTBIISETCS HAa KaXIOM 3aHITHH B XOJE€ OCBOCHHs MaTepuana B
(hopMe yCTHOTrO OIpoca, BBHIIOJHEHUE 3aJlaHui B TECTOBOM (opMe, BBHIIOJHEHUS MUCbMEHHBIX
3aJJaHUil Ha COCTaBJICHME YpaBHEHMH peaklMii, 3aJaHUi Ha KJIacCH(PUKAINIO U HOMEHKIIATYpY
XUMHUYECKHX COEIMHEHUH, MPAKTUKO-OpPUEHTUPOBAaHHbIE 3aJaHusl. B Xole Tekyliero KOHTpos



OCYILIECTBISIETCSI Kak TpymmoBas, Tak W MHIUBHAYyaJdbHas palOoTa mpenojaBareis cC
00yJaronmmcs.

®opMBbI M METOAbI TEKYIEr0 KOHTPOJIA: YCTHBIM U NHCBMEHHBIM OIPOC, TECTUPOBAHUE,
BBITIOJTHEHHUE NTPAKTUYECKUX PaboT U T.1I.

YCTHBI ONPOC — KOHTPOJb, IPOBOAMMBIN IIOCJIE M3YyYEHHUS Marepuajga 10 OAHOMY WU
HECKOJIbKUM TemaM (paszenaMm) IUCUUIUIMHBI B BHUJE OTBETOB HA BOINPOCHl U 0OCYXKIEHUs
3aKOHOMEPHOCTEN B XUMUH.

[luceMeHHBIH KOHTPOJAb — KOHTPOJb, Npeanojaralomuid paboTy ¢ NOCTaBIECHHBIMU
BOIIPOCaMH, PEIICHHUEM 3a/ay, BBIIOJHEHUEM IPAKTUYECKUX 3aJaHUM IO OTIEIBbHBIM TeMaM
(pa3memam) Kypca.

[Ipu mpoBezeHUH MUCBMEHHOTO OIpOca O0YYAIOUIUICS MPOYUTHIBACT 33JaHUS U OTBEYAET
MMCBMEHHO Ha BOIPOCHI (pelaeT 3ajaHusi) B J1r000M mnopsiike. Bpems BoinosniHeHus: paboThl: 45
MUH.

KomOuHMpOBaHHBIE  OMPOC —  KOHTPOJIb, MPEAYCMATPUBAIOIINN  OJHOBPEMEHHOE
UCIOJIb30BAHNUE YCTHOM M MHCbMEHHOW ()OpM OLIEHKHM 3HAHUI MO OJHOW WM HECKOJIbKHM
TEMaM.

[lpy npoBeneHUH TEKYILEro KOHTPOJISI YCIIEBAEMOCTH OOYYaIOIIUXCS HCIONb3YIOTCS
CJIEIYIOIINE KPUTEPUN OLICHOK:

1) Kpumepuu ouenKu 8bINOIHEHUA YCHIHO20 ONPOCA:

OneHka «HeyJIOBJETBOPHUTEJIBHO» - TIPH OTBETE OOHAPY)KEHO HETOHHMMAaHUE
oOydJaronuMmcsl CcojAep)KaHusg ydeOHOTO MaTepuana; TOMYIIEHbl CYIIECTBEHHBIE OIIUOKH,
KOTOpbIE 00Y4JaIOUIHIACS HE MOXKET MCIIPABUTH MPU HABOASIINX BOIIPOCAX MPEIO1aBaTelsl.

Ounenka «yJA0BJIETBOPUTENbHO» - OTBET IIOJIHBIM, HO IIPU 3TOM JOMYILIEHA CYIECTBEHHAs
OIIMOKA MJIM HETIOJIHBIA OTBET, HECBS3HBIN.

OuneHka «X0pomio» - OTBET IMOJHBIM M NPABWIbHBIA Ha OCHOBAHWU W3YYEHHBIX TEOPHUH;
MaTepuas U3JI0KEH B ONPEACIIEHHON JIOTMYECKOM ITOCIIEI0BATEIBHOCTH, IIPU 3TOM JIOIYIEHbI
JIBE-TPU HECYILECTBECHHbIE OIMOKH, UCTIPABIECHHBIE 10 TPEOOBAHUIO MPENOJABATEIS.

OuneHka «OTJMYHO» - OTBET IOJIHBIM M NpPaBUJIbHBIA HAa OCHOBAHWU M3YyUYEHHBIX TEOPUN;
MaTepHuall U3JI0KEH B JIOTHYECKOM IOCIIEN0BATEIBHOCTH; OTBET CAMOCTOATEIBHBIN, BO3MOXKHA
OJTHA HECYIIECTBEHHAs OIINOKA.

2) Kpumepuu oyeHKu 6bINOIHEHUA RUCbMEHHOU/ NPAKMUYecKoil padomol (6 mom yucie
6 pamkax oughghepenyuposannozo 3auéma):

OueHka «OTJUYHO» - JIaH TOJHBIA OTBET HA OCHOBE M3YYCHHOTO MaTepuasia, BO3MOXKHA

HECYIIIeCTBEHHAs OIIMOKa.

OueHka «XOpoIIO» - TOMYCTHMa HEKOTOpas HEMOJIHOTa OTBETa, MOXET ObITh He Oolee

JIBYX HECYIIECTBEHHBIX OIIMOOK.

OueHka «ya0BJIETBOPUTENbHO» - padoTa BBINOJHEHA HEMOJHO (HO HE MEHEEe 4YeM Ha

MOJIOBUHY), WMeeTcss He Oojee OJHOW CYIIECTBEHHOW OMMOKA W TpH 3ToM 2-3

HECYIIECTBEHHBIE.

OueHka «HeyI0BJIeTBOPUTEIbHO» - Pa00Ta BHIOJHEHA MEHbBIIE YeM Ha IOJOBHUHY,

UMEETCS HECKOJIBKO CYIIECTBEHHBIX OIUOOK.

3) Kpumepuu OUeHUBAHUS MECHOBHIX 3A0AHUIL:

[MpouenTt OueHka ypoBHSI NOATOTOBKH
pe3yJabTaTUBHOCTH 0aJ11 (0TMETKA) BepOaJIbHBII aHAJIOT
90 + 100 5 OTJINYHO
70 + 89 4 XOPOIIIO
50 + 69 3 YAOBJIETBOPUTEIBLHO
Mmenee 49 2 HEY/I0BJIETBOPUTEIBHO




4) Kpumepuu ycmnozo omeema Ha oughpepeHuUposanHoll 3auéme:

OuneHka «OTJIMYHO» - MCUEPIBIBAIOIIMN, TOYHBIH OTBET, JEMOHCTPUPYIOLIMI XoOpoliee
3HAHHME BOIIPOCA, YMEHHUE MCIOJIb30BaTh KPUTHUECKHE MAaTepHalbl Uil apryMEHTaluu U
CaMOCTOSITENIbHBIX BBIBOJIOB; CBOOOJIHOE BJIaJICHHE HAYYHOW TEPMUHOJIOTHEW; yMEHHE U3JIaraTh
MaTepHall MocIe0BaTeNIbHO, Ae1aTh 0000IIEHUS U BEIBOBIL.

OneHka «X0pouio» - OTBET, OOHAPYKUBAIOIIMK XOpoIllee 3HAHUE M MOHUMaHUe y4eOHOTO
MaTepuanga, YMEHUE aHaJu3upoBaTh, IPUBOAS NPHUMEPBl; YMEHUE H3JIaraTb MaTepuai
IIOCJIEIOBATEbHO U TPaMOTHO. B oTBere MOXeT ObITh HEIOCTATOYHO IIOJHO pPa3BEpHYyTa
apryMeHTalusi, BO3MOXKHbI OTJIEJIbHbIE HEAOCTATKH B (DOPMYIMPOBKE BBIBOJIOB; JOIYCKAIOTCS
OTJIEJIBHBIE TIOTPELIHOCTH B PEYH.

OueHnka «ya0BJIETBOPHUTENBbHO» - OTBET, B KOTOPOM MaTepHal PACKPHIT B OCHOBHOM
IPaBUIbHO, HO CXEMaTHYHO WIM HEJOCTaTOYHO IIOJIHO, C  OTKJIOHEHHSAMH  OT
II0CJIEI0BATEIbHOCTH U3J0KEeHUsA. HeT mosHOLeHHBIX 0000IIEeHU M BBIBOAOB; JOIMYIIECHbBI
OLIMOKYU B peuyeBOM O(OPMIIEHUH BbICKA3bIBAHUS.

OneHka «HeyAOBJIETBOPUTEJIBHO» - OTBET OOHApyXXMBaeT HE3HaHME Marepuaia |
HEYMEHHE €ro aHaJu3MpOBaTh, B OTBETE OTCYTCTBYIOT NPHUMEpBI; HapylleHa JIOTMKa B
U3JI0KEHUU MaTepuana, HeT HeoOXOAMMBIX 0000LeHMH U  BBIBOJOB; HEIOCTATOYHO
c(OpMUPOBaHbI HABBIKK YCTHON pEyHu.

Bce 3ammanupoBaHHbIe paOOTHI IO TUCITUILTNHE 0053aTEIBHBI IS BHITIOTHCHHS.

Pazoen 1. Ocnoevt cmpoenus eeuiecmaea
Tema 1.1. Ocnoebl cmpoenus eewecmaea

3aganue 1.1.1. TemaTrnka yCTHOTO ompoca

1. JlaiiTe onpeneneHust HOHATUN «aTOM», «BEILIECTBOY, «MOJIEKYJa», «IIPOCTOE BELIECTBOY,
«CII0)KHOE BEILIECTBOY, «XUMUUYECKHM 351eMeHT». [IpuBeanTe npuMepsl NpOCTHIX U
CJIOXHBIX BEILIECTB.

Jaiite onpeneneHue 3aKk0Hy MOCTOSIHCTBA COCTaBa BEILECTBA.

JlaiiTe onpeneneHne 3aKOHy COXpaHEHHsI MaCChl BEIIECTBA.

Jaiite onpeneneHre BaIEHTHOCTH

Kak onpenensercs BaIEeHTHOCTh aTOMa XUMHUYECKOTO 3JIEMEHTa?

Jlalite onpeniesieHue AByM IpaBUIaM TEOPUHM XUMUYECKON CBSA3U

HazoBute BUIBI XUMUYECKOU CBSI3U

HazoBurte MexaHu3Mbl 00pa30BaHMs KOBAJICHTHOMN CBSI3U

NGk~ wWMN

3aganue 1.1.2. TemaTrika NUCLMEHHOIO 3aIaHUS:

1. Omnpenenure BaJ€HTHOCTH XUMHUYECKHX 311eMeHTOB B popmyrnax NHs u CaO u cocraBbre
(hopMyITy COeTUHEHWSI KIBIHS C @30TOM, B KOTOPOH OHU TPOSIBIISIOT TAKYIO JKE
BAJICHTHOCTb.

2. Ompenenute BaleHTHOCTH 35ieMeHTOB B coenuHeHusAx: KClOs, AIPO4, CaCOs, FeSO4

3. Tlepenumute GhopMysbl BEIIECTB, MOMENICHHBIX 1101 Homepamu (I-VII) B meBoMm cTonbrre.
BriGepure 1 JomUImIMTE COOTBETCTBYIOIINE UM Ha3BaHUS U3 TpaBoro ctojbuka (A-XK):

1. Na=S A. Hutpun......
2. MnO: b. Xmopun......

3. FeCls B. Okcug.......

4. CasN2 . Vonu......

5. Alls . Cynbous....

6. NiHs E. Bpomug......

7. MgBr: K. T'ngpun......



4. CoctaBbTe (POPMYJIBI:

- okcuaa yranepoaa(Il) - xnopua kobansTa(ll)

- okcuga yraepona (IV) - Hutpua xenesa (I1I)

- xnopunaa docdopa(Ill) - cynbuna meau(Il)

- OpomMua aMOMUHUS - okcuaa maprasua (VII)
- loauaa Mardus - okcupaa xpoma (III)

- TUIpUIA KaJTHsI - TUJIpUIA KaJTbIUS
5.3ajayu:

BrruncianTe oTHOCUTEIbHEIS MOJICKYJISIPHBIC MACCBI:

Bapuant 1: okcuna xxenesa (III) Fe2Os, ruapoxcuaa kaneius Ca(OH)y,
BapuanTt 2: Hutpata meau (1) Cu(NO3)2, riunepuna C3HgOs,

Bapuanr 3: okcuna yraepona (IV) COz, azotHoi kucnotst HNOg,
BapuanT 4: runpokcuna amomuaus Al(OH)s, kapbonara xamms KoCOs.

Omeemul K 3a0anuio 1.1.2.

1. NH3(3,1), CaO (2,2), CasN2
2.2,1,5/3,2,5/2,4,2/2,6,2

3.1-/, 2-B, 3-b, 4-A, 5-T, 6-/K, 7-E

3aganue 1.1.3. TemaTrika NUCEMEHHOIO 33 JaHUS:
Bapuanm 1

1. OmpenenuTe 2JIEMEHT CO CXEeMOU pacmpeiesieHus 2JIEKTPOHOB B aToMe 2, 8, 4: a) Mg; 6) Si; B)
Cl;r) S.

2. MakcumanbHOE YUCIIO 3JIEKTPOHOB Ha TPEThEM YHEPreTHUeCcKOM ypoBHe: a) 14; 6) 18; B) §; 1)
24,

3. Opburanu, umeromue chepudeckyro Gopmy, Ha3bIBAIOT: ) S-OPOUTAIAMHU; 0) p-OpOUTATIAMU;
B) dopOuTansmu; r) f-opoutansimu.

4. MakcuMansHOE YUCIIO SJIEKTPOHOB Ha p-opOutamsx: a) 2; 6) 6; B) 10; r) 14.

5. Ckosbko opOuTalieil B aToMe BOJ0pOAa, Ha KOTOPBIX HAXOATCS AIEKTpOoHbI? a) 1; 6) 2; B) 3;
r) 4.

6. ATOM KaKOoTO XMMHYECKOTO AJIEMEHTa COACPKUT TpH npoToHa? a) B; 0) P; B) Al; r) Li.

7. ATOM KaKoro XUMUYECKOTO dJIEMEeHTa UMeeT 3apsn sjapa +22? a) Na; 6) P; B) O; r) Ti.

8. Uncmo HENTpOHOB B aTOME MapraHiia paBHo: a) 25; 0) 29; B) 30; 1) 55.

9. KonmuecTBO HecrapeHHBIX AJIEKTPOHOB B aTOME cephl paBHO:a) 1; 0) 2; B) 3; 1) 4.

10. CocTaBbTe 3JEKTPOHHYIO KOH(MUTYpALHIO (pacTpeeieHre JIEKTPOHOB 10 SHEPTETUUECKUM
YPOBHSIM M OpOUTAJISIM) aTOMa aproHa

Bapuanm 2

1. OnpenenuTe 3JIEMEHT CO CXEMOU pacipeiesieHus 3JIEKTPOHOB B atoMe 2, &, 8: a) Na; 0) P; B)
Al; 1) Ar.

2. MakcuManbHOE YUCIIO 3JIEKTPOHOB Ha YETBEPTOM YHEPreTUYECKOM ypoBHe: a) 14; 0) 32; B)
26;T) 18.

3. OpOuranu, UMEroIe raHTeIe00pa3Hyro GopMy, HA3BIBAIOT: a) S-opOuTansimMu; 0) p-
opOutansmu; B) dopoutansimu; 1) f-opouTasmu.

4. MakcuMaabHOE YMCIIO 3JIEKTPOHOB Ha s-opOuTasx: a) 2; 6) 6; B) 10; ) 14.

5. CkomapKko opOuTaneil B aToMe refus, Ha KOTOPhIX HAXOASTCs 2NeKTpoHbl? a) 15 6) 2; B) 3; 1) 4.
6. ATOM KaKoro XMMHUYECKOT0O 3JIEMEHTa COICP)KUT JIeCATh AMeKTpoHoB? a) S; 6) H; B) Ne; r) Li.
7. ATOM KaKoTo XMMHYECKOTO AJIeMEeHTa UMeeT 3apsia sapa +35? a) Ni; 6) Pt; B) Br; r) Te.

8. Uncno HENTpOHOB B aTOME IIMHKA paBHO: a) 65; 6) 22; B) 30; 1) 35.



9. KonnuecTBO HECTTApEHHBIX 3JIEKTPOHOB B aTOME XJiopa paBHo: a) 1; 6) 2; B) 3; 1) 4.

10. CocTaBbTe MEKTPOHHYIO KOH(UTYpaALUIO (pacipeieeHIe AIEKTPOHOB M0 SHEPTETUYECKUM
YPOBHSIM M OpOUTAJISIM) aTOMa aproHa

OTBETHI Bapuanr 1: 1-6,2-6,3—-a,4-6,,5-a,6-r,7-1,8—-3B,9-0.

Bapuant2: 1-1,2-6,3-6,4-2a,,5-a2,6-8,7—-B,8-1,9—a.

3aganue 1.1.4. TectupoBanue nmo teme CTpoeHHE aToMa

1.3apsn siapa aToMa skeses3a paBeH:
1)+8; 2)+56; 3)+26; 4)+16.
2.O7eKTpOoHHAas: KOHPUTypalys aToMa repMaHus:
1)1s22s°2p°3s23p°3d°4s%4p®;
2)15%2s22p°3s23p°3d°4s%4p?;
3)1522522p®3s23p°®3d14s24p?;
4)15%25%2p®3s23p®3d*4p*
3.DNeKTPOHHYIO KOH(QUTYPAIUIO, HICHTUYHYIO KOH(QUTYpaliy aToMa aproHa, MMeeT HOH:

1)Na*; 2)Cu?*; 3)S?; 4F
4.001ee 4yucio IEKTPOHOB Y HOHa Mn2+:

1)23; 2)25; 3)27, 4) 55.
5.5 1po atoma K comepkut:

1) 19p u 19n; 2)40p u 19n; 3) 19p u 40n; 4) 19p u 21n.
6.HanmenbImmii pagnyc IMEET aToM:

1)S; 2)Al; 3)Cl; 4)Ar.
7.HanmeHbImmii pagnyc IMEeT UOH:

1)Mg*; 2)S%; 3)APR; 4)CI-.
8.Hanbonpimmii paguyc UMEET aToM:

1)Ba; 2)Mg; 3)Ca; 4)Sr.

9.971eKTPOHHYIO KOH(DHTYpAIIHIO BHEIIHETO dIEeKTPOHHOTo cios 3s23p® mmeror cooTBeTCTBEHHO
aTOM W HOHBI:

1)Ar°, CI-, s 2)Kr%, K*, Ca?"; 3)Ne’, CI, Ca?*; HAr, CI, Ba?*.
10.Yucno d-371eKTpOHOB y aToMa cepbl B MAKCUMAaJIbHO BO30YKIEHHOM COCTOSIHUHM PABHO:
1)1 2)2; 3)4; 4)6.

11.Pacnpenenenue 3J€KTPOHOB B HOPMAJIbHOM COCTOSIHMM B @TOME CEPbI 10 SHEPreTHUECKUM
YPOBHSIM COOTBETCTBYET pALY LUPP:

1)2,8,6; 2)2,8,8; 3)6,8,8; 4)2,8,2,4.
12.HaunOombIIyro 3JeKTPOOTPUIATEILHOCTh HMEET aTOM:
1) kucnopona; 2) cepsl; 3)ceneHa; 4)Tenmypa.

13.19meMeHTHI pacTOI0KEHBI B TOPSAKE YOBIBAHNS BOCCTAHOBUTEIILHBIX CBOMCTB:

1)Li, Na, K, Rb; 2)Rb, K, Na, Li; 3)Rb, K, Li, Na; 4)Mg, K, Na, Li;
14.Atomy docdopa B BO30YkAEHHOM COCTOSIHUM COOTBETCTBYET AIEKTPOHHASI KOHPUTypaLus
BHEIIHETO JIEKTPOHHOI'O YPOBHS:

1)3s23p*; 2)3s13p®3d?; 3)3s'3p?3d?; 4)3s'3p*3d?
15.YemMy paBHO YHUCIIO TEKTPOHOB B ATOME KUCIIOPO/a:

1)2; 2)6; 3)8; 4)10.
lG.BaHeHTHLIC BO3MOXHOCTHU aTOMa XJIOpa B HOPMAJIbBHOM U BO36y>KI[éHHOM COCTOAHUMN.

11, 2,3, 4 2)1,2,5,7; 3)1,3,5,7; 4)3,4,5,7.

17.KakoBa HauBEICIIIAs BAJIEHTHOCTH aTOMa CCPhI:
1)2; 2)3; 3)4; 4)6.



18.PacnpeieneHue 3JIeKTPOHOB MO YHEPTETUUECKUM YPOBHAM B HoHE Fe3+cooTBeTcTBYET psiny
qucen:

1)2,8.12,2: 2)2,8,13,0; 3)2,8,11,2; 4)2,8,10,3,
19.2nexTponnas kouduryparus 1s22s2p°®3s?3p® coorercTBYeT WacTHIIe:
1) Li+; 2)K+; 3)Cs+; 4)Na+.

20.Ywucno sHepreTHIECKUX YPOBHEH M YHMCIIO BHEITHUX JIEKTPOHOB atoMa (hocdopa paBHEI
COOTBETCTBEHHO:

1)3,5; 2)5,3; 3)3,3; 4)3,4.
21.Yucno 9JICKTPOHOB Ha BHCHIHCM 3JICKTPOHHOM YPOBHC B aTOMC aJIFOMHUHUS:

1)1, 2)2; 3)3; 4)4.
22.]1Ba 3NEKTPOHHBIX CJIOSI UMEIOTCS Y 3JIEMEHTOB:

1)Li,Na,K; 2)Na,Mg,Al, 3)Na,Mg,B; 4)B,C,N.

23. d-seMeHTaMH SBIISIFOTCS

1) amomunaui, 60p, pocdop;

2)xpemuuii, hocdop, cepa;

3)TuTaH, BaHAIUA, XPOM;

4)marauii, ckanaui, repMaHuu.

Knrou k mecmuposanuro no meme . Cmpoenue amoma

1 234506 789 1011121314 1516 1718 19 20 21 22 23
3 3314231121122 334321343

3ananue 1.1.5. TemMatuka ycTHOro onpoca

1.YTo Takoe XUMHUYECKas CBA3b?

2. ChopmynupyiTe J1Ba MOJIOKECHHUS TEOPUN XUMHUUIECKOH CBSI3U

3.Uto Takoe noHHas cBs3b? [Ipumepsr

4.Yt0 Takoe KOBaJIEHTHAsI CBSI3b? IPUMEPBI

5.Uem oTiinyaeTcst KOBaJICHTHAsSI OJISIPHAS CBSI3b OT KOBAJIEHTHOW HEMOJSPHOM CBSA3U?
6. OxapakTepu3yiTe ABa MEXaHHW3Ma 00pa30BaHUsl KOBAJICHTHON CBSI3U

7.Y1o Takoe MeTalInuecKast CBs3b?

8. 3a cuer vero co3garoTCA O0MIKE HIEKTPOHHBIE MAPhI MEXK1y AaTOMAaMU XUMHUYECKUX

3JIEMEHTOB?

9. Yrto Takoe 3JIeKTPOOTPULIATEIHLHOCTE?

10.0T1 kakux (HaKTOpOB 3aBUCUT MOJSPHOCTH MOJIeKyibl? [IpuBenuTe mpuMepsl.
11. Maiite onpenesneHrne TEpMUHAM: «UOHY, «KATUOHY, «aHUOH.

12. KakoB MexaHM3M 00pa30BaHUsI HOHHOH CBSI3U?

13. IlpuBeauTe npuMepsl BEIIECTB C HIOHHOM CBA3BIO.

14 .KakoB MexaHu3M 00pa30BaHUs METAIIIMUECKON CBS3H?

15. Yto mpeacransieT coO0M MeTaIMYecKasi KpUCTALTNYECKasl perieTka?

16. Kakas cBs3b Ha3bIBaeTCs BOiopoaHON? KakoB MexaHn3M ee 0Opa3oBaHus?
17. IlpuBeaute npUMeEpHl BELECTB C BOJOPOIHON CBS3BIO.

Tema 1.2. Ilepuoouueckuii 3axon u maoauya /[.H. Menoeneesa

3ananue 1.2.1. TemMaTuka ycTHOro ompoca:

1. Uctopus otkpeitus JI.1. MeHaeneeBbIM EPHUOIAYECKOTO 3aKOHA.

2. KakoBo cTpoenue (cTpykTypa) nepuoaunyeckoit cucremsl J[.1. Menneneera?
3. Kakue snemeHTapHbIe YacTHIla BXOSAT B COCTaB aTOMHOTO Si/1pa




4. CoBpemenHas popmynupoka Ileproanueckoro 3akona. 3Hauenue [lepuoaudeckoro 3akoHa
u Ilepuonnueckoii cucrems! .M. MeHnneneeBa uisl pa3BUTHSL HAYKU U IOHUMaHUS XUMUYECKON
KapTHUHBI MUpAa.

5.27eKTpOHHBIE KOHPHUTypaIlUK aTOMOB XHMHUYECKHX 3/1€MEHTOB

6. OOBsICHUTE TIEPUOJMYHOCTS H3MEHEHUS CBOMICTB aTOMOB B MIEPHUO/IaX U TPyIax B

Ilepnonnueckoii cucreme xuMuueckux anuemeHTos .M. Menzaeneesa.

Pazoen 2. Xumuueckue peaxkyuu

Tema 2.1. Tunvt xumuueckux peaxuyuil

3amgague 2.1.1. Temarnka yeraoro ompoca: (Kmaccudukams XMMHYECKUX PEAKIININ)

1. Yto Takoe XMMHUYECKOE SIBJICHHUE, YeM OHO OTIMYACTCS OT (PU3HUECKOTO.
2. YKaXuTe U3BECTHbIC BaM MPU3HAKUA XUMHUYECKUX PEaAKIIHA.

3. JlaifTe onpeneieHuEe XMMUYECKON peaKIIuH.

4. 3aKOH COXpaHEHHUsI MacChl BEILIECTB.

5. KakoBbI yCI0BUS TEUEHUSI XUMHUUECKUX PEaAKIUi?

6. Kakue peakim Ha3bIBAIOTCS:

a) peakuusM coenuHenus, (A+B=AB)

0) peakiusm pasznoxenus, (AB=A +B)

B) peakuusm oomeHa, (AB+ CD = AD + CB)

r) peakuusm 3amenienus. (A + BC = AC + B)

3ananue 2.1.2. TemaTrka ycTHOro onpoca: (OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIHHN)
Jaiite onpeneneHus MOHATHIM:

CTETIeHb OKUCJICHUS

BaJICHTHOCTh

OKHCIIUTENb

BOCCTAHOBUTEIb

OKHCIICHUE

BOCCTAHOBJICHHE

OKHCIIUTETHbHO-BOCCTAHOBUTENIbHAS PEAKITHS

Noogk~wbhE

3amaame 2.1.3. Temarmka mmiceMeHHOro 3amadus: (OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIE

[ZeaKgI/II/I!

K xakomy THIy XUMHUYECKUX peaKIUi HYy)KHO OTHECTH YpPaBHEHHUS, IPUBE/ICHHbIE B TaOIHIIE.

Tabmuna «Yragai cIoBo» €CTh B MapIIPYTHOM JincTe. HeoOX01MMO TIpaBHIIEHO OTIPEICITHUTh
TUI XUMUYECKOU peakllnu, HAUTH COOTBETCTBYIOIIYIO OYKBY, U3 OYKB CIOKUTH CIIOBO.

VYpaBHeHus Turnbl XUMUYECKUX PEaKIUH




COCIMHEHNS | pa3JIOKeHHUS | 3aMEelIeHus | OOMeHa
Mg + 2HCI — MgCl; + H2 A K 1 3
2Fe(OH)3 — Fe303 + 3H0 r u K )|
2Ca+ 02 — 2Ca0O C X C )
K3PO4+ 3AgNO3 —Ag3P0O4| + 3KNO3 H vy T b
2HgO — 2Hg + O2 A M O J
Br, + 2KI — 2KBr + I» J | 0) I

OtBet: [IMCHEMO

3ananue 2.1.4. PaccraBbTe CTENEHH OKUCICHHS BCEX JIEMEHTOB B (JOPMYJIax BELIECTB,

YUYaCTBYIOIIMX B CIEAYIOIINX XUMUYECKUX peaklusax. YKaxuTe Tun peakuuu. [londbepute
K03 (HULIHEHTHI METOJIOM 3JIEKTPOHHOT0 0ajaHca B ypaBHEHUSAX PEaKLUid, YKaKUTE OKHCIUTENb
Y BOCCTAHOBUTEJb.

Bapuanr 1.

a) Hg + S = HgS

6) NaNOsz = NaNO> + O2

B) CuSO4 + NaOH = Na>SO4 + Cu(OH)..

r) KoMnO4 + H20 = KMnO4 +MnO; +KOH

1) CaHz+ H20 = Ca(OH), + H:

e) As + Cl2 + H20 = H3AsO4 + HCI

k) FeClz + KCIO3 + HCI = FeCl3z + KCI + H20
3) NO2 + H20 = HNO;z + NO

BapwuanT 2
a) Al(OH)3 = AL,O3z + H20

6) H20 + P205 = H3PO4

B) Fe + HCL = FeCL> + Ha.

r) Cr(NOs)s = Cr,03 + NO, + O

1) KMnO4 + NaNO2 + H20 = MnO2+ NaNOs3 + KOH
e) KoCr,07 + HBr = Br2 + CrBr3 + KBr + H20O

x) Mg + HNO3z = Mg(NO3)2 + N2 + H.0
3) CuO + NH3; =Cu + N2 + H20

3amanne 2.1.5. TectupoBanue no teme: OKUCINTEILHO-BOCCTAHOBUTEILHEIE DEAKIINHU

1. Crenens okucnenus ¢hocdopa B coequHeHnu, umeroiiem gopmyny HaP207:



1) +7,
2) +3;
3) +5;
4) -3.

2.CteneHb OKUCIICHUS CepPbl YMEHBIIACTCS B PSAJy BEIIECTB!

l)SOz- Na>SOs- NaS;
2)S02- Na2S203- KHS;
3) S- SOs- BaSOyq;

4) H2S04- SOCl2- H2SOs.

3) Coenunenue, coaeprraiiee Mn*’ B kuCITOTHOI Cpelie BOCCTAHABIIMBAETCS JI0 :
1) Mn*;
2) Mn™¢;
3) Mn*?;
4) M.

4.YpaBHEHME PeaKLUU JUCIIPONOPIUOHUPOBAHHUS
1)2H,S+S0,=3S+2H,0;

2)NHsNO3=N>+2H-0;

3)2KNO3=KNO2+0;
4)6KOH+35=2K>S+K>S04+3H-0.

5) B okucinTenbHO-BOCCTAHOBUTENBHOM PeakIMy, cXemMa
KoTopoit:K2S+K2S03+H2S04-> S+K2S04+H20 siBasiercs BemiecTBo ¢ hopMynoi
DK:S;

2)K>S03;

3)H2S0g;

4)S.

6) B mpespammennn, cxema koroporo HCIO3+H>SO3=HCIl+H2SO4 uncino snextpoHos,
OT/IaHHBIX OJTHOM MOJICKYJIO BOCCTAHOBUTEJISI PABHO:

1)3;

2)2;

3)5;

4)6.

7) B okucnuTenbHO-BOCCTAHOBUTEIBHOM peakiuu, cxema koTopoit NHz+02=NO+H,0
cymma Bcex Kodh(GHUIMEeHTOB paBHa:

1)9;

2)11,;

3)16;

4)109.

8)B oxucnuTenbHO-BOCCTAHOBUTENBHOM peakiuu, cxema kotopoit KI+NaNO2+H>SO4-
>1,+NO+K>S04+NaxSO4+H20 cymma koaddummenTos nepen GopmyaaMu MPoTyKTOB
peaKkIuy paBHA:



17,
2)9;
3)11;
4)14.

9.Koapduuuent nepen popmynoil mpoayKkTa OKUCICHUS B PEAKLIUH, CXeMa KOTOPOi
Fe304+HNO3=Fe(NO3)3+NO+H:0, paBen:

11,

2)3;

3)8;

4)9.

10. B ypaBHeHHH OKUCIUTENbHO-BOCCcTaHOBUTENbHOU peakin Cu+HNO3(pas0.)-
>CU(NO3)2+NO+H20 xoaddunueHT nepe; OKUCITUTETEM:

1)8;

2)10;

3)6;

4)4.

11.0kucnuTenbHbIe CBOMCTBA OKCHIA CEPhI() MPOSBIISAET B PEAKIIUH:
1)SO2+NaOH=NaHSO3;

2)SO2+Br+2H>0=H,SO04+2HBr;

3)S0O2+H>S=35+2H.0;

4)250,+0,=2S0s.

12. Xmop siBASI€TCS M OKUCTUTENIEM U BOCCTAHOBUTEIEM B PEaKIIHH, YPAaBHEHUE
KOTOpOH :

1) 2FeCl,+Cl=2FeCls;

2) Fe+2HCI=FeCly+Hy;

3) 2KOH+Cl>=KCI+KCIO3+H:0;

4) MnO2+4HCI=Cl2+MnCl»+2H,0 .

13. Peakuus, ypaBHenue kotopoit 4NH3+502,=4N0O+6H20 cooTBeTcTBYeT cXxeme
MPEeBpAIIEeHNs a30Ta :

1)N+3_> N+2;

2)N3->NZ;

3)N+3_> N-3;

4)N3 -> N*2,

14.0OKuCIUTENTBHO-BOCCTAHOBUTEIIBHOM SIBJIICTCS PEAKIUsl, YpaBHEHHE KOTOPOU:
1)CaC03+Si0,=CaSiO3+CO;

2)BaS04=Ba0+S0y;

3)CuCly+Fe=FeCl,+Cu;

4)CuS0O4+2KOH=Cu(OH),+K>S0a.

Kirou:



Tema 2.2. dnekmpoaumuueckas OUCCOUUAUUA U UOHHBLIL 0OMEH

3amanue 2.2.1. TemaTuka yCTHOrO oIpoca:

1.YTto Takoe 3JIEKTPOIUTHI U HEATICKTPOJIUTHI?

2.K xakuM BemiecTBaM OTHOCSATCS JICKTPOJIUTHI, @ K KAKUM — HEIJICKTPOJIUTHI?

3.ITouemy pacTBOp XJIOpUIa HATPHS, B OTJIMUKE OT TBEPIOM CONMM U AUCTUIUIMPOBAHHOMN BOJIBI,
IIPOBOJIUT MICKTPUICCKUI TOK?

4.TTouemy BOJIHBIM pacTBOP XJIOPOBOIOPOAa (BEUIECTBA C KOBAJCHTHOM MOJISPHOM CBS3bIO)
IIPOBOJIUT MICKTPUICCKUI TOK?

5.[Touemy pacTBOp caxapo3sl (BelecTBa ¢ KOBAJICHTHOM MOISIPHOI CBSI3bI0) HE POBOJIUT
INEKTPUICCKUHN TOK?

3aganue 2.2.2. TemMaTrka NUCLMEHHOTO 3aJaHUS:

Bapwuanr 1.

1. BemiecTBa, pacTBOPBI KOTOPBIX MIPOBOJAT INEKTPUUECKUN TOK - ...
2. DJEeKTpOoNUTHYECKas AUCCOLUAIHS — ATO. ..
3. BriOepuTe U3 MEePEUNCICHHBIX BEIECTB HEIIECKTPOIHUTHI:

['moko3a, constHas KUCIIOTa, THIAPOKCHI HATPUS, CIIUPT, THIPOKCH] AITFOMIHHSI,
KpEMHHEBasi KHCIIOTa, XJIOpU Kajus, Cyiabdar uHKa, pocdat dapus
Hanummre hopMyIibl 3TUX HEIEKTPOIUTOB.

4. HanwumuTe mporecc TUCCONUAUU (€CITU 3TO BO3MOXHO), CIIEAYIONIUX BEIIECTB:

NaCl, Ba(OH)z, H2SiOs, FeS, AI(NOs)s, AgCl, KsPOu, LiOH

Bapuasnr 2.

1. BemiecTBa, pacTBOPBI KOTOPBIX HE MPOBOJST MIEKTPUIECKUH TOK - ...
2. HeoanexTpomut — 370...
3. BriOepuTe U3 epevncIeHHBIX BEMECTB IEKTPOIUTHI:

Cnupr, XJIOpUI HaTpUs, CEPHAst KUCI0TA, KPEMHHEBAs KHCIIOTa, pAaCTBOP AMMHAKa,
THJIPOKCU Maruus, cynbgat Hatpus, Hurpat meau (II), cynbdun maraus.
Hanumurte hopMyIbl 3TUX 3JEKTPOIUTOB

4. HamnumuTe mpoiecc TUCcCconranuu (€Ciau 3T0 BO3MOXKHO), CISAYIONINX BEIIECTB:

CaCly, Al(OH)2, BaSO4, KOH, H3PO4, Fe(NO3)2, Zn3(POa4)2, NaxS04
3amaunune 2.2.3.
Pacnpenenure BEILIECTBA

1o

kiaccam: KOH, H2S04, Ca0O, Ba(OH)2, NaCl, H2CO3, SO2, AIPO4, Ca(OH)2, HNO3, KNO2,

P205.

Oxcuabl OcHoBaHUI Kucnotsl Comn




3ananue 2.2.4. Pacrpenenurte BelIecTBa IO TpyNIaM: pacTBOPUMbIE U HEPACTBOPUMBIE
coequrenus: ZnCO3, NaOH, KCI, Fe(OH)2, AgCI, LINO2. [liis  BbIMOJHEHHS — 3aaHHs
UCTIONIB3YHTE TaOIHIly PACTBOPUMOCTH.

PacTBOpUMBIE COETMHEHMS HepacTtBopumble coequHeHus

3amanne 2.2.5. Hamumure ypaBHEHHS JTUCCONMANMM  TPEUIOKCHHBIX — BemecTB. [l
BBITMOJTHEHUS 33/1aHUS UCTIONIb3YHTE TaOIHIly pACTBOPUMOCTH.

BaCl2 =
2NaNO3 =
Al2(SO4)3 =

3ananue 2.2.6. BepHo unu Het?

Cyxnenus Ja nnu Her

Karnonsr — 3710 OTpULATCIIEHO 3aPSKCHHBIC NOHBI

I'a3000pa3HbIii aMMUaK HE MPOCTO PACTBOPSETCS B BOJE, HO M YACTUYHO C HEH
B3aMMOJICHCTBYET

KomIiekcHbIe COIM TOXKE JUCCOLUUPYIOT

K cunpHBEIM QJICKTPOJUTAM OTHOCATCA IICJIOYN

HCBHCKTpOHI/ITH IMPOBOISAT SHeKTpI/I‘leCKI/Iﬁ TOK

CreneHp dJIEKTPOTUTHICCKON TUCCOIMAK 0003HAYaI0T OYKBOU «abday

Na* - 310 croxueIi noH, a SO4 % - 510 IIpOCTOit HOH

I/IOHBI, OKPYXCHHBIC BO,I[HOfI O6OJ'IO‘IKOI‘/‘I, HAa3bIBAOT COJIbBATHPOBAHHBIMHU

ABTOp TEOpUU JIEKTPOIUTHYECKON nuccormaiuu — C. AppeHunyc

Pazoen 3. Cmpoenue u ceoiicmea HeOp2aHUYECKUX EULECME

Tema 3.1. Knaccugpuxauusn, Homenkiamypa u cmpoeHue Heop2aHuieckux 6euiecmae

3ananue 3.1.1. PacnipenenuTs qucnepcHble CUCTEMBI 1O cpeniam, (azam

Cpena da3za

Cucrema
(>%,T,r) (3k,T,1)




Apomarsl
Abspozonu
bynwson
I'azuposka
Jpim

3yOHas nacrta
Kepamuka
Kupnnu

. Kucens

10. Kposb

11. Jlatynp

12. Monoko

13. Mopckas Boja
14.Tlena

15. PacTBOp TI1IOKO3BI
16. Cmor

17. Tyman

18. Ty

19. ®wus. pacTBop
20. llemeHT

©CoOoNO~WNE

3aganue 3.1.2. TemMaTHnka YCTHOTO OIpoca.

1.Kakne BCIICCTBA HA3BIBAIOT kucinoramu? Ha kakue TPYIIIbI ACTIAT KHUCJIOTHI?

O oo ~NO Ol W

. HazoBuTe oprannyeckue 1 HEOpraHU4eCKUe KUCIOTHI.

. HazoBuTe 0cHOBHBIE CLIOCOOBI MOTyYEHHSI KUCIIOT.

. [IpuBeuTe mpuMepsl OECKUCIOPOIHBIX U KUCIOPOAHBIX KHCIIOT.

. Kakue BemecTBa Ha3bIBaloT ocHOBaHUsIMU? Ha Kakue rpymniibl AensTCsl OCHOBAHUS ?
. Kakue ocHoBanus HazpiBaroT menoyamu? [lpusenure npuMepsl.

. KakoBbl XuMHUECKHE CBOIICTBA OCHOBAHUNA?

. Kakue Bemectsa Ha3bIBatoT consiMu? Ha kakue rpymisl qenstest conu?

. Uro o011ero Mex1y OCHOBHBIMH U KUCJIBIMH COMIMU? YUTO UX OTIMYAET?

Tema 3.2. Memannvl u nememaiol

3adanue 3.2.1.
Bapuaum 1
1. B 4éM cX0ZCTBO METAINIMYECKON XUMUUECKON CBI3U C KOBAJICHTHON XUMHYECKOU CBI3bIO?
A. B TOM, 4TO 00pa3yIOTCsi HOHBI, KOTOPHIE MPUTATHUBAIOTCS APYT K APYTY 3a CUET Pa3HBIX
3JIEKTPUYECKUX TOTIOCOB.
b. B TOM, 4TO CyIIeCTBYIOT 00IIIME BHEIIHUE IEKTPOHBI, IPUTATUBAIOIINE SIpa aTOMOB JIPYT K
Apyry.
B. B ToM, 4TO 00pa3yrOTCsi MOIEKYJIbI, IPUTATUBAIOIIUECS IPYT K APYTY 32 CUET CBOUX PA3HBIX
3JIEKTPUYECKUX TOTIOCOB.
I'. B TOM, 4TO aTOMBI BEILIECTB MPUTATUBAIOTCS APYT K APYTY 3a CUET BHYTPUSACPHBIX CHIL
JI. B TOM, 4TO siipa aTOMOB BEIIECTBA MPUTATUBAIOTCS APYT K IPYTry CBOUMHU HEUTPOHAMH.
. Kakast xumnueckas cBs3b XapakTepHa Uil TapoOB METAJIOB?
A. Nonnas
b. KoBanenrnas HenossspHas



B. KoBanenrtHas nossipHas

I'. Meramnuueckas

/1. Bce oTBETHI paBUIIbHBIE
3. KakoBa npumepHo 105151 371eMEHTOB MeTailiioB B [leproauueckoii cucteme?

A. 10 %

b.20 %

B. 30 %

I'. 50 %

.80 %

4. 3a cueT 4yero MeTaIbl UMEIOT XapaKTEePHbII MeTauInYecKuil O6yeck?

A. MX MOJIEKYJIBI OTPAKAIOT NaJalolINi CBET

b. ux mpoToHsI B Spax OTpakaroT MaJaroliuii CBET

B. 351eKTpoHBI X 00IIETO 3JIEKTPOHHOTO 00J1aKa UCITyCKAal0T BTOPUYHBIE CBETOBBIE BOJHBI.

I'. uX HEUTPOHBI UCITYCKAIOT BTOPUYHBIE CBETOBBIE BOJIHBI

J1. Bce OTBETHI IPaBUIIbHBIE
5. Kakue 31eMeHTbl HeMEeTasluIbl B OOBIYHBIX YCIIOBUSX HaXOJATCS B KHUJIKOM COCTOSTHUM?

A. @Top

b. Xinop

B. bpom

I'. Uon

M. 'enuit
Bapuanm 2
1. B uém paznuune MeTalIn4ecKO XMMHUUYECKOH CBSI3U U KOBAJIEHTHOM CBsI3U?

A. B TOM, YTO MPU METAJUTMYECKOH CBSI3M 00pa3yeTcs o0I1ee AIeKTPOHHOE 00J1aKo,
CBSI3BIBAIOILIEE BCE aTOM-HOHBI B €IUHOE LIEJI0€, a IPU KOBAJIEHTHOM CBSI3U aTOMBI
MPUTATUBAIOTCA APYT K IPYTy MOMAPHO 3a CUET OOIIMX JIEKTPOHHBIX Hap.

b. B TOM, 4TO pU METAIITMUECKOM CBSA3H 00Pa3yIOTCs 0OIIME SIEKTPOHHBIE TTaPhl, TOMAPHO
MPUTATUBAIOLIUE AaTOM-UOHBI APYT K APYTY, a IPU KOBAJIEHTHOH CBA3M 00pa3ytoTCsl HOHBI,
IIPUTATUBAOIIUECS APYT K APYTY 3@ CUET PAa3HBIX JIEKTPUUECKUX 3apsi/IOB.

B. B TOM, 4TO npu MeTaIIIMUECKOM CBA3M co3/1aeTcs Oojiee MpovHas KpUCTalInuecKas
peleTKa, 4eM Ipyu KOBAJICHTHOM.

I'. B TOM, 9TO IIpH METAJITINYECKON CBA3HM B aTOMHBIX I1apax IIPOTOHBI sIIEp CHUIIbHEE
MPUTATUBAIOT IEKTPOHBI BHEIIHETO SHEPIETUUECKOTO YPOBHS, UEM IPU KOBAJIEHTHOM CBSI3H.

J1. B TOM, YTO IPY METAJUINYECKOU CBSA3U 3JIEKTPOHBI BHEIIHETO YHEPrETUUECKOTO YPOBHSI
OCTal0TCs B aTOME, a IPU KOBAJIEHTHOH CBSI3U MTOKUAAIOT ATOM M YXOJST K IPYTOMY aToMy.
2. Kakoii u3 MeTaioB caMblii TBEpIbIii?

A. CBuHen

b. Ptyth

B. XKeneso

I'. Xpom

J1. 3omoTo
3. Kakoii n3 MeTajIoB caMblii TYyTOIUIaBKUN?

A. 3onoto

b. Cunen

B. Harpuit

I'. Keneso

. Bonsdpam
4. IlpocThle BelecTBa OJJHOIO XUMUYECKOTO 3JIeMEHTa, 00J1aJatoIe pa3HbIMU CBOUCTBAMH,
Ha3bIBAIOT

A. N3oTonamu

b. U3omepamu

B. AnnorponHsimMu



I'. Monamn
M. I'amorenamu

5. Kakoe u3 BeniecTB HEMETANIOB HAXOAUTCS B OOBIUHBIX YCIOBHSIX B TBEPIOM COCTOSIHUM?
A. Heon

b. Xnop

B. Onoso

I'. Yroepon

1. bpom

Kunrou k Tecty Bapmuanr 1 Bapuant 2

1.b I.A
2.b 2.1
3. 1 3.1
4.B 4. B
5.B 5.T

Pazoen 4. Cmpoeuue U CBOUICMBA OP2aAHUUEeCKUX 8euiecme

Tema 4.1. Knaccugpukayus, cmpoenue u HoMeHKIAmMypa op2anudeckux

eeuiecme
3aoanue 4.1.1. Temamuxa ycmuoz2o onpoca:
1. Yro usyyaeT opraHudeckas Xumus?
2. KT0 co3/1an TeopHio XMMUYECKOT'O CTPOEHUSI OPraHMUECKUX COSTUHEHUI?
3. OCHOBHBIE TTOJIOKEHUS TEOPUHU CTPOSHHSI OPTaHMYECKUX COSAMHEHU?
4. Kakue (opMyInbl Ha3bIBAIOTCS CTPYKTYpHBIMU? Kakue hopMysibl Ha3bIBatOTCS
«COKpAIICHHBIMU CTPYKTYPHBIMH (OpMYTamMmmu»?
5. Uto Takoe «u3oMepusi»?
6. UeMy COOTBETCTBYET YHCIIO YHEPTETUIECKUX YPOBHEH B aTOME dlieMeHTa?
7. YTo Takoe «opOouTanIb»?
8. Uto Takoe s, p, d, f-anexTponsI?
9. Iloyemy MPHUHATO IHEPreTUUECKHE YPOBHHU JCTUTh Ha «TIOAYPOBHU»?
10. Kakue /1Ba mprU3HAaKa JIe)KaT B OCHOBE COBPEMEHHOM KIIaCCH(PHUKAIINN OPraHMUECKUX
COEJIMHEHUI?
11. Yto Ttakoe «pyHKIIMOHATBHAS TPYIIIa»?
12. KakoBa kyiaccu(puKaIys OpraHn4eckux COeIMHEHH IO CTPOCHHUIO YIIIEPOJIHOTO CKEJleTa U
10 KPaTHOCTH CBA3EH?
12. KakoBa ki1accu(uKaiys OpraHndeckux CoeIMHEHH 1o (PyHKIMOHAIBHBIM Irpynnam?
13. Yto npeacTaBistoT cO00M paauKaibl (MM 4TO TAKOE paanuKan)?
14. Kakue opranuyeckue BEIIeCTBa Ha3bIBAIOTCSI TOMOJIOTaMu?
15. Kakue opranndeckue BeniecTBa Ha3bIBAIOTCS M30MepaMu?

Tema 4.2. Ceoiicmea opzanuueckux coeOuHeHuil

3aoanue 4.2.1. Temamuxa ycmmnoeo 3adanus: (aIKamwl, YUKIOAIKAHbL, AIKEHbl, AIKAOUECHb,
ATKUMbL, apomMamuyecKue yenee000poobl)

1.Kakuk BemecTBa OTHOCSTCS K IPEACITBHBIM YTIICBOAOPOIAM.

2.M306pa3ute 0011yI0 (hopMyITy MpeAETbHBIX YIIIEBOJIOPOIOB psia METaHa.

3. HazoBuTe BUl M30MEPUH, XapaKTEPHBIN JJIs1 IPEAETbHBIX YIIE€BOJ0POIOB.

4. CymiecTByeT JIM MEXKJIACCOBAst N30MEPHS MEXTY aTKaHAMH U [IUKJIOAJTKaHAMH?

5. N306pa3zute 001yto GopmMyny MUKIOATKAHOB.

6.1300pazute oOmyr0 ¢GopMylny HEUpeIelabHBIX YTIEBOJOPOIAOB (AJKEHOB, AIKUHOB,
aJIKaJIMEHOB).




7. IlpuBeauTte mpuMepbl MEXKIACCOBBIX H30MEPOB CPEAM MPECTaBUTENIEH YTIeBOJOPOIOB
8.[laliTe onpeneneHue aIKUHAM.

9./laiiTe onpeneneHne anKagueHaM.

10. CymecTByeT U MEXIy QJIKHHAMHA M alKaJueHaMU MeXkiaccoBas uzomepusi? OTBeT
MOSICHUTE MTPUMEPAMHU.

11. Kakue BUJIbI H30MEPUH XapaKTEPHBI ISl ATKEHOB?

12.Kakue BUIbI ©30MEPUH XapaKTEPHBI 17151 aTIKUHOB?

13.Kakue BBl H30MEPHUN XapaKTEPHBI IS aJIKaUEHOB?

14 .BeiBeiute 00111y10 (hOpMYITy YIII€eBOJOPOI0B TOMOJIOTHYECKOr0 psifa OeH3051a

15.01Kkyna mosiBMIIOCH Ha3BaHUE Kilacca APOMATHYECKUX YTIIEBOIOPOI0OB?

3aoanue 4.2.2. Temamuxa nucoMenno20 3a0anusi: (AIKaHbl)

1. CocTaBbTe MOJNEKYIsIpHBIE (POPMYIIBI YTIIEBOJIOPOIOB psifla METaHa, B MOJIEKYJIaX KOTOPBIX
COJICP)KUTCS: a) BOCEMHAIIATh aTOMOB yTJIepo/a, 0) IBaAIaTh OJUH aTOM YIJIepoia, B)
JIBa/IIaTh BOCEMb aTOMOB BOZOPO/A.

2. Kakue u3 BemecTB, (hOpMYITBI KOTOPBIX 37€Ch PUBEACHBI, OTHOCATCS K TIPEACITHHBIM
yraeBonopoaam: C2H4, C3HS, C10H22, C6H6, C12H24?

3 . Onpenenure MOJIEKYJIIPHYIO MacCy MPEEIbHOTO YIIIeBOAOPO/a, B MOJIEKYJIE KOTOPOrO
COJICPXKUTCS: a) ABEHAIIATh AaTOMOB yIJIepo/a, 0) TpUALATh aTOMOB BOJOPOAA

4.CocrtaBbTe CTPYKTYpHBIE (POPMYIIBI BCEX U30MEPOB H-rekcaHa. Ha3oBure ux.

5.CocTaBbTe CTpYKTypHBIE (OpMYIIBL: a) 3-3THATENTaHa, 0) 2,4-TMMETUITeKCaHa, B) 2-METHII-3-
STWITENTaHa, T') 3-METUII-O-3THIITeNTaHa

6.bpom neiicTByeT Ha MeTaH MoA00HO XJI0py. CocTaBbTE YpaBHEHUS peakUuil
MIOCJIEIOBATEILHOTO OPOMUPOBAHUS METaHa.

3aoanue 4.2.3. Temamuxa nucbmenno2o 3adanus. (Yuxkioaikamnvi)

1.MO>HO 1M LHUKJIOT€KCaH CYUTATh: a) U30MEPOM, 0) rOMOJIOroM H-TekcaHa? OTBET MOSCHUTE.
2.CocTaBbTe CTPYKTYpHBIE (POPMYIIBIL: @) IBYX TOMOJIOTOB, 0) ABYX H30MEPOB ITUKIIOTEKCaHa.
3.CocTaBbTe ypaBHEHUS PEaKIHil: a) IOJIHOTO CrOpaHys UKJIONCHTaHa, 0) MOIydeHHS
XJIOPLMKIIONICHTaHA U3 LIUKJIOTICHTaHa.

4.CocTaBbTe AIIEKTPOHHYIO (POPMYITY XIJIOPIHMKIONCHTaHA.

5.CocTaBbTe CTPYKTYpHBIE (OPMYIIBI CIEAYIOIMNUX YIIIEBOJAOPOJIOB: a) 3-3TUTeNTeHa-2, 0) 3,3-
TUMETHIIIIEHTEHA- |, B) 3-MeTWII-4-3THIITeKCeHA-2.

3aoanue 4.2.4. Temamuxa nucomenno2o 3adanus. (anxenst)

1.CocTtaBbTe CTPYKTypHBIE (GOPMYIBI CIEAYIOMIUX YIIEBOJOPOAOB: a) 3-3TUJTeNTeHa-2, 0) 3,3-
JTUMETHIINIEHTEHA- 1, B) 3-MeTWI-4-3THITeKCeHA-2.

2.CorocTaBbTe YpaBHEHHUS PeaKkuili THIPUPOBAHUSI IPOMUIIEHA U JIe- TUAPUPOBAHUS MIPOIaHa.
Bripaszute 3Ti nmporecchl OJHUM XUMUYECKUM YPaBHECHHEM

3.Kakumu nByms cnoco6amu MOXHO TOMy4uTh XJopaTan? [IpuBeanTe cOOTBETCTBYIONINE
YpaBHEHUS pEaKIUi

4.CocTaBbTe ypaBHEHHUE peakui Mex 1y OyTuiieHoM (OyreHoM-1) 1 OpoMOBOAOPOAOM.
HazoBute o6pa3ytomieecs opraanueckoe BemecTBo. OObsICHUTE HANIPaBICHUE PEAKIIUN

3adanue 4.2.5. Temamuxa nucbMenn020 3a0anus. (AIKAOUeHbl, AIKUHbL)

1. Kakue BemecTBa MOTYyT ObITh IOJy4eHBI TUApHpoBaHueM OyranueHa — 1,37 CocraBbTe
YPaBHEHUS peaKLuil.

2. CocraBbTe CTPYKTYpHBIE (hOpMYJIIBI BO3MOXHBIX H30MepoB BemiecTBa CsHs.

3. HazoBure no cucrteMaTnyeckoil HOMEHKJIAType BEILECTBA, MMOJIYYalOIIUEcs B pe3ysibTaTe
MIPUCOEIMHEHHS K MOJIEKYJle OyTaJueHa:

A) oniHOI MOJIEeKyJTBI OpoMa



b) onHoit Monexynpl 6poMOBOIOpOIA

B) nByx monekyn 6poma

4.  CymecTByeT JM YIJI€BOJOPOJ PA3BETBIEHHOIO CTPOCHHUS, COJAEpXKAIlMil B MOJEKYyJje
YeThIpe aToMa yriepojaa U TporHYIo cBsi3b? OTBET NOSCHUTE.

5. CocraBbTe ypaBHEHMS PEAKIMU MPUCOETUHEHUSI OPOMOBOIOPOa K MPONUHY (IepBOi

ctaaun). HazoBute oOpasytoieecs BEIIECTBO.

6. Kak monyuuTs xJopaTaH u3 anerusieHa? [IpuBeanre ypaBHEHUS peaKIIUH.

7. CocTaBbTe peaKIMH CIEIYIOIINX MPEBPAICHUI:

ITaH
T O,

ITHIICH —> ... ,
an_,nJ' \\\\

=

OpoMaITaH

3aoanue 4.2.6. Temamuxa nucomenno2o 3adanus: (AIKaHol, YUKIOAIKAHbL)

1. Teopuio XUMHUYECKOTO CTPOCHUS OPTraHUYECKUX BEUIECTB chOpMYTUPOBAI:

a) H.H.3unun; 0) ®.Benep; B) A.M.bytnepos; r) I.11.Mennenees.

2. BaneHTHOCTB yriiepojia B IponaHe paBHa:

a)4;0)2;8)8;1) 3.

3. SIBieHre CyIIeCTBOBAHMS HECKOJbKHX BEIIECTB OJMHAKOBOTO COCTaBa, C OJHOW W TOU XKe
MOJIEKYJIIPHOW MAacCOM, HO C Pa3HBIM CTPOEHUEM MOJIEKYJI — 3TO:

a) aMQOTepHOCTh; 0) TOMOJIOTHS; B) U30MEPUS; T') aJUIOTPOTIHSL.

4. BeniecTBa OyTaH U U300yTaH SIBISIOTCS:

a) u3oMepamu; 0) aHTUIIOAAMH; B) aJUIOTPOITHBIMHU BHIOU3MEHEHUSIMU;

') TOMOJIOTaMH.

5. [lepBblii IpeCTaBUTEIND Psijia ATKAHOB HAa3bIBACTCS:

a) OyrtaH; 0) IpomaH; B) OKTaH; I') METaH.

6. Obmas dhopmyia ajnKaHOB:

a) CnHZn; 6) CnH2n+2; B) CnHanz; F) Can.

7. Kaxxnplii mocaeayionnii npeacTaBUTEIh TOMOJIOTHUECKOTO PAAa OPraHUYECKUX COSTUHEHUN
OTJIMYAETCS OT MPEAbLIYIIEro Ha TOMOJIOTHYECKYIO PA3HOCTh, PABHYIO:

a) CH; 6) CHs; B) CHg; 1) CHo.

8. UToO®b! 1aTh Ha3BaHUE pPaJlUKaly, HEOOXOAMMO 3aMEHUTh -aH B Ha3BaHUM ajKaHa Ha:
a) -uH; 0) -WJI; B) -€H; T') -JUEH.

9. Kakue 13 nmpuBeICHHBIX BEIIECTB — U30MEPHI?

1) CHs—(CH2)s—CHjg;

2) CH3—CH(CHas)— C(CHzs)>—CHjg;

3) CH3—C(CH3),—CHg;

4) CHs—CH(CHz)—- CH(CHz)-CHs.

a)lu2;6)1u4;B)2u4;r)3u4.

10. Bemecto CH3—CH(CH3)— CH(CH3)-CH3 Ha3biBaeTCs:

a) 2,3,4-TpUMETUIIOKTaH; 0) H-TeKCaH; B) 2,3-mUMeTUI0yTaH; T) 3,4-INMETHIITICHTAH.
11. BemecTBO 2,2-AMMETUANPONAH MO-IPYTOMY MOKHO Ha3BaTh!

a) OKTaH; 0) TeTpaMeTUJIMETaH; B) 2-METUJINPOIIAH; I') IEHTaH.

12. YtoObl Ha3BaTh Pa3BETBICHHBIN YITIEBOAOPO/I, CHaYaIa HY>KHO:

a) BRIOpaTh CaMyIo JUIMHHYIO 1IETIOYKY aTOMOB YIJIEpOa;

0) yka3aTh Ha3BaHUS PAJIUKAJIOB,;




B) yKa3aTh MPUHAAJICKHOCTH K KJIacCy BELIECTB;

T') YKa3aTh PAaCIOIOKEHUE PATHKAIIOB.

13. BemectBa CH3—CH3 u CH3—CH>—CH3 siBnstroTes:
a) U30Mepamu;

0) romoJioramu;

B) QJUTOTPOITHBIMH BHJIOM3MEHEHUSIMU;

T') paJlKalaMu.

14. CenpMOM IPEACTABUTEIb PSIAa aJJKAHOB HA3LIBACTCS:
a) OKTaH; 0) HOHaH; B) JCKaH; T') TeNTaH.

15. dopmysia IeHTaHA:

a) C4Hio; 6) CoHzo; B) CsHiz; 1) C1oH22.

16. ®opmyna CoHs cOOTBETCTBYET:

a) paxuKaity 3THIy; 0) IeKkaHy; B) OKTaHy; I') OyTaHy.
17. BzaumonelicTBe METaHa ¢ XJOPOM — 3TO PEaKIIHS:
a) pasznokeHusi; 0) CoeIMHEHUs; B) 0OMEHa; T') 3aMEIICHUSI.
18. ®opmysa TeTpaxaopMeTaHa:

a) CCls; 6) CHCl3; B) CH2Cl; ) CH3CI.

19. TIpoAyKT MOHOXJIOPUPOBAHHS METaHA:

a) CH2Cly; 6) CHCls; B) CCls; r) CH3CI.

20. IukmonapaduHbl — 3TO BemecTBa ¢ 001 (hOpMYIION:
a) CnHZn; 6) CnH2n+2; B) CnHanz; F) CnHan 4.

21. He sBasroTCS H30MEpaMu:

a) C4Hs u CH3(CH2)3CHs;

6) CH3sCH(CHs), u CH3CH2CH2CHj;

B) CH3C(CH3)2.CHs u CH3(CH2)3CHz;

r) CH3CH(CH3)CH(CH3)CH3s u CH3(CH2)4CHa.

22. [IpuMepoM peakluy THAPUPOBAHMS SBIISCTCS:

a) peaKIus TOPEHUsT METaHa;

0) peakiusi XJIOpUPOBAHUS ITAHA;

B) peaKuys MPUCOSAUHEHHUS BOAOPO/IA K STUJICHY,

T') peakius TEPMUUYECKOTO Pa3NIOKEHUs NIEHTAHA.

23. BemectBo
H

\_/
P ¥
H, C

T 7
C CH1
_
CH,

Ha3bIBACTCS:
a) XJIOprekcan; 0) reKcaH; B) [UKJIOT€KCaH; I') MOHOXJIOPITUKIOTeKCaH.

H

24. BemiectBo
CH.,—CllH—CH—CH3
CHI—ICHJ
Ha3bIBACTCA:
a) 1,2-mumernnuuknoOyraH; 0) HMKI00yTaH; B) OyTaH; ') TEKCaH.
25. IlepBblil MpeICTaBUTENb Ps/ia ATKEHOB Ha3bIBACTCS:
a) MeTaH; 0) 3TaH; B) 9TeH; I') OyTeH.
26. Monekysbl aIKEeHOB COiepXkKarT:




a) JIBE JIBOMHBIC CBS3H;

0) TOJILKO OJTUHAPHBIE CBSI3H;

B) JIB€ TPOWHBIE CBSI3U;

T') O/IHY JIBOMHYIO CBSI3b.

27. Ilukno6yrad u 0yreHn-1 — 3To:

a) TOMOJIOTH; 0) U30MEpHI; B) paUKaIIbI; T) aJNIOTPOITHBIE BUIOM3MEHEHHS.
28. Bun nzoMepunn, XxapakTepHbIH 11 OyreHa-2 U HECBOUCTBEHHBIN Oyreny-1:
a) M30MEpUSsl YTIIEPOTHOTO CKEJIeTa;

0) onTHyeckas;

B) IPOCTPAaHCTBEHHAS;

T') OJIOKEHUS TBOMHOMN CBSI3H.

29. IIpumep peakmy 3aMeEIICHNUS

a) CoHg + Cl2 ...

0) CoHa + [O] + H2O ...

B) CoHs + HCI ... ;

r) CoHs + HO =, .

30. Peakius, HexapakTepHas Ul AJIKAHOB:

a) TOpEeHHUE;

0) XJIOpHpOBAHUE;

B) TEPMHUYECKOE Pa3I0KEHHUE;

I') ruApaTanus.

Kurou:1-8,2-a, 3-6, 4-a,5-2,6-0,7-2,8-6,9-a,10-6,11-6,12-6,13-6,14-2,15-6,16-a,17-2,18-a,19-2,20-
a,21-a,22-6,23-2,24-a,25-6,26-2,27-0,28-6,29-a,30-2

3aoanue 4.2.7. Temamuxa nucomenno2o 3adanus: (apomamuueckue y2ne6000poobl)
1. ®opmyna 6enzona — 3710:

a) CgHe; 6) CsHio; B) CsHua; 1) CgHs.

2. BniepBbie cuHTe3 O€H30J1a M3 UKIOTEKCaHa OCYIIECTBU:

a) A.M.bytnepos; 0) H.H.3unus;

B) H.1.3enunckwuii; ) A.b.HoGems.

3. Peakuus TpuMepu3anuu aleTHIEHa SIBISIETCS YaCTHBIM CITy4aeM peaKIIhu:
a) ropeHust; 0) pa3noKeHus;

B) TUJIPUPOBAHUS; T) IOJUMEPU3ALIHH.

4. B peakmusx npUCOSIUHEHUS apeHbl OJU3KHU 10 CBOWCTBAM:

a) aJKaHaMm;

0) amkeHam;

B) IUKJIONapauHaM;

') HU K OJIHOMY U3 MEPEUNCIICHHBIX KJIACCOB BEILIECTB.

5. YcmoBuem MOHOOpOMHpOBaHUS O€H301a TOMUMO HATPEeBaHUS SBISETCS:
a) HaMure KataimsaTtopa — xjopuna sxeneza(Ill);

0) NOHM)KEHHOE JaBIICHHE;

B) MOBBIIIEHHOE JIaBJICHUE;

I') OCBEIICHHUE.

6. Peakiusa

muki10-CeH12 —#CeHe + 3H> —

3TO peaKIus:

a) TUIPUPOBAHUS; 0) NErHIPUPOBAHUS;

B) JCTHIpATAIlH; T') 3aMEIICHUS.

7. ®opmyna ToiryoJa — 3TO:

a) CeHe; 6)CeHsNH2; B) CeHsCHs; r)CsH12.

8. N3omeps! — 370!




CH, CH,

Cl
CH, CH,

cu@ ~Cl
6) H ;

B) CsHa(CH 3)CL u; CsHa(CH 3)I
r) CsHa(CH 3)OH u CsH4(CH 3)CL
9. He sBNs1OTCS H30MEpaMH:

CH, CH,
@ECI I
a) M :
1 Cl
CH,
Cl
6) 2 ;
OH

Cl

@
G 0 @

10. Peakuust OKHCTICHUS TOTyOJa — ATO:

a)CeHs + HNO3z —*CeHsNO2+ H20;

0) 2CeHs + 150, —#12CO2 + 6H20;

B) CsHsCHz + 3[0] *Ce¢HsCOOH + H>0;

r) CeHe + Clo #CsHsCL + HCI.

11. Kakas mapa BeIIECTB, OTHOCSIIMXCS K PAa3HBIM KJaccaM OPraHHMYECKUX COCIUHEHHH,
SIBJISIETCSL U30MEPHOI?

a) CeHs 1 CeHuo;

0) mukno-CsHg u CH,=CH-CH>—CHz;

B) CH=C-CH3s u CH3—CH>—CHzs;

r) CH3-CH2-CH3 1 C3He.

12. Bropoe Ha3zBaHue METHUIOECH30J1a — 3TO:

a) KcuIout; 0) 6€H30IT; B) CTHPOITL; T') TOYO.

Kniou: 1-a,2-6,3-2,4-6,5-2,6-0,7-6,8-a,0, 9-6,10-6,11-0,12-2.



3aodanue 4.2.8. Temamuxa nucbMenH020 3a0anus.: (a1KeHbsl)

1.Kakue coennHeHMs HAa3bIBaIOT HeMpeAeabHbBIMU? YeM UX cOCTaB OTIMYAETCS OT COCTaBa
MIpeeNbHBIX YriieBoaopoa0B. [IpuBeanre npumepsl.
2. CocTaBbTe CTPYKTYpHBIE (JOPMYIIBI CIEAYIOIIUX BELIECTB:
a) 2-metunodyren-1; 0) 3,3-qubpomnenrten-1
3. CocTaBbTe YpaBHEHHS TUAPUPOBAHUS STEHA U MPOIICHA.
4. ]JlaiiTe Ha3BaHUE BEIIECTBAM:
a) CHs-CH = CH-CHs 6) CH=CH-CH:-CH.-CH>-CHs
5.CocTaBbTe CTPYKTYpPHBIE (POPMYIIBI CIICAYIOIIUX BEIIECTB:
a) meHreH-1; 6) 2,3-numerunrexkcen-1
6. JlaiiTe Ha3BaHMS CIICIYIOIINM BEIIECCTBAM:
a) CHs-CH.-C=CH-CH.-CHs 6) CH:=CBr — CHBr —CH:
|
CHs
7. CocTaBbTe MOJIEKYJISIPHYIO M CTPYKTYpHBIE (DOPMYIIBI aJIKEHA, B COCTaBE KOTOPOTO UMeeTcs 4
aToma yriiepoza. /laiite Ha3BaHUS BCEM M30MEPAM.
8. Kakue BuIbI H30MepUH XapaKTepHbI T ankeHoB? Hamummte GopmMysibl BOZMOKHBIX
M30MEPOB MeHTeHa -1.

Pa3zoen 5. Kunemuueckue u mepmoounamultecxue 3AKOHOMEPHOCmMU

npomeKaHus; xumuuecxuxpeakuuﬁ
Tema 5.1. Ckopocmp xumuueckux peakyuii. Xumuueckoe pagHogecue
3aganue 5.1.1. CKOpOCTh XUMUYECKUX pEaKINil

1. CkopocTbI0 XMMHYECKON peaKIMU HA3bIBAKOT:

- IOKa3aTeab U3MEHEHUS! KOHPUTYpaLlMU UCXOAHBIX BEIIECTB U MPOIYKTOB PEaKLuu

+ BeJIMYMHA, KOTOPasl MOKa3bIBa€T N3MEHEHUE KOHIEHTPALMU UCXOJHBIX BEIECTB U ITPOTYKTOB
peaKklMy 3a €AMHUILY BpEMEHHU

- Mepa, KOTOPOM ONMMCBIBAECTCS U3MEHEHUE KOJIMYECTBA HCXOAHBIX BELIECTB WIH MPOAYKTOB
peakuuu

- Mepa, OMMUCHIBAIOIIAS N3MEHEHNE TEMIIEPATYPBI PEAKIINH

2. ®opMy.Iy CKOPOCTH XMMHUYECKOH PeaKIMHi MOKHO BbIPA3UTh KaK:

- V,=At/AC

- V,=AK/At

+ Vp=AC/At

- V,=AN/At

3. ExMHuLel H3MepeHusi CKOPOCTH XMMHYECKOH peaKIuu CUNTAeTC:

- M° “MOJTB/C

- 11/(MOJIB*C)

- MOJIb*J1/C

+ Momw/(J1°C)

4. B pusnyeckoil XMuMHUM eCTh pa3/iel, NOCBAIIEHHBIH U3yYeHUI0 CKOPOCTH M MEXaAaHU3MOB
npeBpalieHusi XuMHYeckux peakuunii. Kak on HaspiBaeTcs?

- XUMHUYECKasl CTaTHKa

- XUMHUYECKasi TEPMOJUHAMUKA

+ XUMHYECKasl KHUHETUKA

- IOTEHLUOMETPUS

5. Ha oaHo¥#i u3 npuBeIéHHBIX HUAKe (poTorpaduii n300paxeHa XuMHYeCKasi peaKkums,
NPOXOASAIIAs C OTPOMHOM CKOPOCTHIO. I'1e nMeHHO?



6. Ha ckopocTn XMMHYECKOH PeaKIUH CKa3bIBAETCSl MHOIO (DAKTOPOB, KpoMe:

- TEMIIEPATypPhI U JaBICHUS

+ KOHLIEHTpalus IPOAYKTOB PEAKIINH

- IPUPO/Ia PEareHToB

- IJIOLa/1b KOHTAKTa PEarupyrouiux BEIIeCTB

7. B AByX npoOupKax HAXOAUTCSA 110 1 MJI COJIAHOI KHCJIO0THI, B OJJHY U3 HUX IIOMECTHIIN
rpaHyJy HMHKA, a B IPYIYI0 KyCOYeK sKejie3a TaKoro ke pasmepa. B nepsoii npodupke
BO/J0PO/ BbIle/IsieTCs MHHTEHCHBHee, I0TOMY YTO HMHK 0oJiee aKTHBHBINH MeTaL1. Kakoi
(dhaxTop mocTpUpyeT 3TOT NpuMep?

- KOHLEHTPALUs UCXOIHBIX BEILECTB

- TEMIIEPATYpa U 1aBJICHUE

+ Ipupoga pearupyrommx BeNeCcTB

- IJIOLIA/IM CONPUKOCHOBEHMSI pEAarpyoINX BEIIECTB

8. B Tpéx npodupkax HaXoAUTCS COJISIHASI KMCJIOTA: B epBoii — 3 MJ1, BO BTOPOii — 2 MJ1, a
B TpeTheil — 1 Mul. 3aTeM BO BTOPYI0 NPOOMPKY 100aBJIAIOT 1 MJI BOBL, a2 B TPETHIO — 2 MJI.
B kaxoii npodupKe KOHIEHTPALMSA KUCJIOTHI OyAeT Bbilie?

+ 1-oit

- 2-oit

- 3-i

- BO BCEX OJMHAKOBA

9. I KaKo# peakMH XapaKTepHa CJedy0IIas 3aBHCUMOCTh: YeM 00JIbIIe 10maab
CONPUKOCHOBEHHS pearupyoluX BellecTB, TeM 00JibllIe CKOPOCTh peakuuu?

- TOMOT€HHOMU

- oOpaTumMoit

- HeoOpaTuUMon

+ reTeporeHHou

10. B xuMn4ecKoii NpOMBIIIJIEHHOCTH, YTOOBI YCKOPHUTDH PEAKIHUIO HCIIOIb3YIOT TaK
Ha3bIBaeMblil KMNIAIMH cj10i. Kakum o0pa3om oH co3naérca?

- HarpeBaroT TBEPAOE BEUIECTBO B KUJIKOCTH

+ U3MeNnbyaroT TBEPI0E BELIECTBO U MPOITYCKAIOT Yepe3 Hero razooopaszHoe

- HArPeBaroOT KUJIKOE BEIIECTBO M MPOIMYCKAIOT Yepe3 Hero ra3oo0pa3Hoe

- I3MEJIBYAIOT TBEPJOE BEIIECTBO U HATPEBAIOT €r0

11. Hupepnanackuii xumuk 51.X. Baut-TI'og¢ chopmymposan smnupudeckoe NpaBuiIo:
- IIpY MOBBIIIEHNHU TeMIepaTypsl Ha Kaxable 10 °F ckopocTs XUMUYECKOM peakuy BO3PAcTaeT
B 2-4 pa3za.

+ TIpH MOBBILIEHUM TeMIIepaTyphl Ha Kaxble 10 'C cKopoCTh XUMMUYECKOI peakilii BO3PACTAET
B 2-4 pa3za

- IIpY MOBBIIIEHUH JaBJICHUS Ha Kaxable 10 MM. pT. CT. CKOPOCTb XUMHUYECKOMN peakuu
BO3pacTaeT B 2-4 pasa.

- IIpH MOBBIIIEHNHU TeMIepaTypsl Ha Kaxable 40 °C cKopocTh XMMUUYECKON pEaKIIMK BO3PAcTaeT
B 4 pa3za.

12. KaTtanu3aTop fAABJsIETCH BaXKHBIM (DAKTOPOM, MOCKOJbKY SIBJISIETCS:

- BEILLIECTBOM, KOTOPOE MOBBIIIAET CKOPOCTh PEAKIIUU U MOJHOCTHIO PaCX0IyeTcs B Ipolecce

- COEIMHEHNEM BELIECTB, KOTOPOE MMOHM)KAET CKOPOCTh PEAKLIMU U HE PAaCXOAYETCs B IIpoLiecce
+ BEILECTBO, KOTOPOE MOBBILIAET CKOPOCTh PEAKIIMH U HE PACXOyeTCsl B IpOLecce



- COEIMHEHNE BEUIECTB, KOTOPOE MOHMKAET CKOPOCTh PEAKLIUU U IOJIHOCTBIO PACXOy€eTCs B
nporecce

13. YTo0bI Me:Kk1Y BelleCTBAMH MOSIBUJIOCH B3aUMO/IeiicTBHE, HE00X0UMA:

+ DHEprust akTUBAIUU

- IOTEHLIMAJIbHAs YHEPT U

- sHeprus ['n66ca

- KUHETUYECKasl DHEPrUs

14. UaruduTop oka3bpiBaeT HA PeaKIHI0 IPOTHBOIIOJI0KHOE KATAIU3AaTOPY JeiicTBHe.
CiaenoBaTejIbHO, OH:

- YCKOpSIET NPOTEKaHUE PEeaAKINH

+ 3aMeNIIsAeT peaklnio

- YCWJIMBAET BIMSHHUE KaTalnu3aTopa

- HEUTPAIM3YET KaTAIMTUYECKHE TOKCUHBI

15. OTiIMYMTEIbHONH 0CO0EHHOCTHI0O CKOPOCTH FOMOTeHHOM peaKkI My OT reTeporeHHoM
SIBJISIETCH HE3aBHCHUMOCTD OT:

- KOHLEHTPALIUK PEareHTOB

- TEMIIEPATYPHI U JaBICHUS

- IPUPOJBI PEarcHTOB

+ myouaau KOHTaKTa pearupyromiux BEIIECTB

16. B 0uosnornu tosxke ecth kKaraausaropsl. OHU Ha3bIBalOTCSA?

- IPOTENHBI

- YTIIEBOJBI

- JTUIH B

+ DH3UMBEI

17. B 00paTMBIX peaKIUsiX CKOPOCTh NPAMON peaKIH YMEHbIIAETCs, a CKOPOCTh
o0paTHO# Bo3pacTaeT 10 TeX Nop, oKa 00e CKOPOCTH He CTAHYT PABHBIMH. JTO COCTOSIHME
Ha3bIBaeTCs:

- YypaBHEHHEM AppeHunyca

+ XUMHUYECKUM PaBHOBECUEM

- KOHCTaHTO! PaBHOBECHS

- IPOTUBOAECHCTBUEM U3MEHEHUSIM

18. IIpn kOMHaTHOI TemnepaType J0CTHraeTcsi HauOO0/IbIIAsK CKOPOCTh PEAKIUHN MEXKIY:
- KHCJIOPO/IOM M BOJOPOJIOM

- JKEJIE30M U CEPHOM KUCIIOTOU

- BOJIOW W HATPUEM

+ cynbdara meau(Il) u rugpokcuaa Kamus

19. 3aKo0H JeCTBYOIIMX MacC YCTAHABJIMBAET COOTHOLICHHE MEKIy MaccaMu
pearnpyoumuMHi BeleCTBAMH NIPH PABHOBECHH, a4 TAKKE 3aBUCHMOCTb CKOPOCTH PeaKIMH
OT KOHLEHTPALMHU HCXOAHBIX BEIIeCTB. 3AKOH CNPAaBeINB TOJIbKO JJIs:

- ra30B ¥ TBEPBIX BEILECTB

- JKUJKOCTEN U TBEPBIX BEIIECTB

+ razoB M JKUJKHX BEILECTB

- razoB

20. JlaBjieHHe MOJKeT MOBJIHMSATH CKOPOCTh PeaKIIiM TOJLKO B ra30Boii cpeae. JTa
3aBHCHMOCTB ONIUCHIBaeTCs Kak?

- UI3MEHEHHE CKOPOCTHU PEeaKLUU 0OpaTHO MPOMOPIIMOHATIEHO U3MEHEHHIO JJaBICHUS

- YMEHbILIEHUE AaBJICHUS YCKOPSAET CKOPOCTh peakluu

- YBEJIMUEHUE J1aBJICHUS 3aMeUII€T CKOPOCTh pEaKLuu

+ MU3MEHEHHE CKOPOCTH PEaKIUU MPSIMO MPONOPIUOHATIFHO U3MEHEHUIO JIaBJICHUS

21. Ha pucyHnke n3o0paxéH BbIcCOKOTeMIepaTypHbiii mpouecc. HazoBure ero.



- BapKa cTeKJia

+ BBIIJIaBKA YyryHa

- IPOU3BOJICTBO HEPTENIPOIYKTOB

- OKOJIOXKMJTBHASI XJIOPUTU3ALHS

22. Eciiv Ha cucTeMy B COCTOSIHMM PABHOBECHs IPOM3BOIMTH BHEllIHee BO3/leiicTBUE, TO B
cucTeMe Oy/ieT yCHJIMBATHCSI TO HANPaBJeHHe Mpolecca, KoTopoe oc1aduT 3¢ ekt ITOro
BO3/eliCTBHSA, U NOJI0KeHHE PABHOBECHSI CMECTHTCS B TOM Ke HalpaBJieHUH. ITO

yTBepK/JAeHHe sIBJIsIeTCS:
- ypaBHEHHEM cocTosiHus bapHepa — Annepa

- ypaBHeHueM Ban-nep-Baanbsca

+ npunuunoM Jle [llatense — bpayna

- pactipeaenenuem [ 'ndoca

23. B orsinume ot npasuia Bant-I'odda ypaBHenne Appenunyca 6os1ee TO4HO ONMCHIBAET
3aBHCHMMOCTbH CKOPOCTH XMMHYECKOH peakluu 0T TeMIepaTypbl, IOTOMY 4TO:

+ YYUTBIBaeT YHEPTHUIO AKTUBAIMH, HEOOXOUMYIO YaCTHIIE Il BCTYIUICHUS B PEAKIIHIO

- YUUTBHIBAET TOJILKO HAYAJIbHYIO M KOHEYHYIO TEMIIEPaTypy

- YUUTBHIBAET U3MEHEHUE KOHLIEHTPALUN B €MHUILY BPEMEHU

- He o0OpalllaeT BHUMaHUS Ha KOHILIEHTPALUIO UCXOIHBIX BEIIECTB

24. PaKTOpbI CKOPOCTH XHMHYECKON PeaKMH, HCIOIb3YIOTCSH HE TOIbKO B
NPOMBIIVIEHHOCTH, HO U B MeuIuHe. Kuciiopoanbie mogymku 06,1er4aT AbIXaHue
JIIO/ISIM C HU3KOH CKOPOCTHI0 PeaKIMH IeMOrJI00MHA ¢ KHCJI0POAOM. DTO pumMep pakropa:
- IPUPO/IBI PEaruPyIONINX BEIIECTB U IUIOLIAAN CONMPUKOCHOBEHHS PEareHTOB

- TEMIIEPATYPHI U aBICHUS

+ KOHIIEHTpAIIUU PEareHTOB

- KOHLIEHTPALUU IPOAYKTOB PEAKIIUU

Pazoen 6. Pacmeoput

Tema 6.1. Ilonamue o pacmeopax

3ananue 6.1.1. TectupoBanue — PacTBOpbI

1. BeiGepuTe HCTUHHBIN pacTBOp:

a) BoJa u caxap +

0) Mecok u Men

B) BOJIa M TIECOK

2. Ilpouiecc pacTBOpEeHHUsI — 3TO TAKOM Mporiecc:
a) pu3HIeCcKui

0) XUMHYECKUN

B) (PU3UKO-XUMHYECKUHN +



3. BemiectBo, pacTBoprMOE B BOJIE:

a) BaSO4

6) NaNO3 +

B) CaCO3

4. Bribepute yTBEpKICHUE, KOTOPOE XapaKTepU3yeT PacTBOP:

a) HEOTHOPOJIHASI CMECh PA3HBIX BEIICCTB

0) XMMHUYECKOE COCIUHECHHE

B) OJIHOPOJIHASI CMECh BEIIECTB +

5. Beibepute (opmyiy BelIecTBa, KOTOPOE HE paCTBOPSIETCS B BOJIE:

a) Cu(OH)2 +

0) CaCl2

B) AgNO3

6. BeiOepute onpeneneHne paCTBOPUMOCTH:

a) CIIOCOOHOCTh CMEIIUBATHLCS C IPYTUMH BEIIIECTBAMHU M 00Pa30BBIBATH IETEPOTCHHBIC CUCTEMbI
0) CIOCOOHOCTH BEIECTBA PACTBOPATHLCS B paCTBOpUTENE +

B) CIIOCOOHOCTD BEIIECTB CMEIIMBATHCS C APYTHMHU BEIISCCTBAMH U 00Pa30BbIBATh OTHOPO/IHBIC
cMecu



2.2. OnleHOYHbIE CPeACTBA ISl POMEKYTOYHOM aTTeCTALMU

KoMmiekT O1leHOYHBIX CPEICTB MpeIHA3HAUCH JIJIs1 KOHTPOJIS U OLICHKU PE3yJIbTaTOB OCBOCHUS
yaeonou gucrumiuabel OY 1.09 Xumus

1o crenraibHocTH: 25.02.08 Ixkcruryaranus 0eCMUJIOTHBIX ABHAIIMOHHBIX CHCTEM

OreHka 0CBOCHHSI 00pa30BaTEILHON MPOTPAMMBI ITPETYyCMAaTPUBACT CAATY
TuQGepeHITIPOBAHHOTO 3a4ETa.

Bomnpocs! 11 ipoBeieHrst IPOMEKyTOUHOU aTtecTanuu (auddepeHunpoBaHHbIH 3a4€T).

1. XuMmus kak Hayka. OCHOBHBIE TTOHSTHS.

2. Oxcunpl, kucnoTsl. Knaccudukanms. XuMudecKre CBOMCTBA.

3. I'unpoxcunsl, conu. Knaccudukamus. XumMuyeckue CBOMCTBA.

4. Xumnueckas popmyna. BaneHTHOCTb.

5. Crtpoenune atoma. M30TOIBI.

6. CtpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB.

7. [Tepuoanueckuii 3akoH u nepuoauueckas cucrtema .M. Menneneesa.

8. XapaKkTepHCTHKa 3JIEMEHTA HAa OCHOBE TOJIOKEHMSI €T0 B IEPUOINIECKON CUCTEME.
9. XuMuueckas cBSI3b. BUIBI XUMHYECKOH CBSI3H.

10. BopopoaHas u MeTauMueckass XMMHYECKast CBSI3b.

11. 3apsin noHOB. IIoHsATHE CTENIEHN OKUCIICHMUS.

12. Knaccudukanus XuMHU4eCKUX peaKIlHii.

13. JlucniepcHble CUCTEMBI.

14. DNEKTPOIUTHYECKAS AUCCOLUALS. DIIEKTPOIUTHI U HEIJIEKTPOIUTHI.

15. Peakuuu nonsoro ooMeHa.

16. [Muaponus coei.

17. OKHCAUTENBEHO-BOCCTAHOBUTENIbHBIE peakMi. OKUCIUTENN U BOCCTAHOBUTEIH.
18. Merasuiel. [lonoxxenue B Tadimmue Menneneesa. Pusndeckue 1 XUMHUECKUE CBOICTBA.
19. Koppo3sus meramios. Buasl koppo3un. MeToasl 3alIUTE OT KOPPO3HUH.

20. CriaBbl.

21. Teopus cTpoeHus: opranndeckux coequHennil. Knaccuduxanus opraHudeckux

COeAMHEHUN. Buael n3omMepuu.
22. [Ipenenbuble yraeBoaopoasl. M3zoMepus, HOMEHKIaTypa. XUMUYECKHE CBOWCTBA.

23. [uknoankauel. O6mmas Gopmyna. Uzomepust 1 HOMEHKIATYpA.



24, Ankensl. O6mas ¢popmyna. M3oMepus u HoMeHKIaTypa. XMMHUUYECKUE CBOICTRA.

25. Ankunbl. O6mas ¢popmyna. M3omepust 1 HOMEHKIaTypa. XUMHUYECKHUE CBOHCTBA.

26. Anxanuensl. O0mas ¢popmyna. M3omepusi 1 HOMEHKIaTypa. XUMHUYECKHAE CBOHCTBA.

27. Crouptsl. O6mmas popmyna. U3omepust 1 HOMEHKIaTypa. XUMHUYECKHUE CBOWCTBA.

28. benszon. Xumuueckue cBoiicTBa. Mizomepus 1 HOMEHKIIATypa.

29. [leperonka u KpEKUHT HEPTETIPOTYKTOB.

30. Anbneruast 1 keToHbl. O6mmas gopmyna. Uzomepust u HomMeHkIaTypa. XUMHYECKHE
CBOMCTBA.

Kputepuu onienuBanus:

- OHGHKa «OTJIHUYHO» BBICTABJISACTCS O6y‘IaIOHI€My, €CJIN €10 OTBETHI A0KA3aTCJIIbHBbI,
APTYMCHTHUPOBAHBI 1 HCIIPOTUBOPCHUUBBI, p€Yb JIOTHUYHA, ITOCJICA0OBATCIIbHA, COOTBCTCTBYCT

HOpPMaM yCTHOH peuu;

- O1ieHKa «XOPOIL0» BBICTABIISETCS 00YYaIOLIEMYCsl, €CIIH €r0 OTBETHI HEJJOCTATOYHO
JI0Ka3aTeNIbHbI, apIyMEHTUPOBaHbl U HEMPOTUBOPEUUBHI, B pe4H HaOII0AaeTCsA HapyIIeHHE
IIOCJIEJOBATEIbHOCTH U JIOTHYHOCTHU, HECYILIECTBEHHbIE HAPYLIEHHsI HOPM YCTHOH peuy;

- OnieHKa «yJOBJIETBOPUTEIBHO» BBICTABIISIETCA 00Y4arOIEMYCsl, €CIIM €0 OTBETHI
He/I0Ka3aTeJIbHbI, HE apr'yMEHTUPOBAHBI U IPOTUBOPEUMBBI, peub Oecco/iepkKaTeibHa,
Ha0JII0/1al0TCs CYLIECTBEHHbIE HAPYIIEHUSI HOPM YCTHOH peyn;

- O1ieHKa «HEYI0BIETBOPUTEIIEHOY» BBICTABIISIETCS 00yYaIOLIEMYCsl, €CIIM y HEro HeT OTBETa Ha
MIOCTABJIEHHBIE BOIIPOCHI MJIM OTBETHI HE COOTBETCTBYIOT TEMAaTHKE U3y4YEHHOI'0 MaTepHaa

HpHMepLI 6I/IJ1€TOB, BBIHECCHHBIX HA MIPOMEKYTOYHYIO aTTECTALIUIO

Paccmotpeno Ha 3acenannu [THK

€CTECTBEHHOHAYYHBIX JTUCIUILTHH
U MaTeMaTHKH MTPOTOKOJI
No

« »asrycra 202 .

[Ipencenarens [TIK
Hoponnosa E.I'.
/ /

DK3aMeHalMOHHBINA OMJIET
Ne 1

Tlo pucruniuae XuMus

1 xypc

YT1Bepxkaaro 3aM. qupektopa no YP

« »asrycra202 .

/I.A. Bnagumupos/

OKMCIIUTEIIBHO-BOCCTAHOBUTEIBHEIC pcaKknuuu. OKMCIINTEIIM ¥ BOCCTAHOBUTEIIH.

[Ipenonasatens: Bnagumupos J[.A.




Paccmotpeno Ha 3acenanuu [MIK

C€CTCCTBCHHOHAYYHBIX TUCHUILIINH
1 MaTEMAaTUKU IPOTOKOJI

No

« »asrycra 202 .

[Ipeacenarens TTLK
Hoponnosa E.I'.
/ /

DK3aMEHAIMOHHBINA OWJIET
No 2

[lo mucnuruimae XumMus

1 kypc

YTBepxkaaro 3aMm. qupekTopa 1no YP

« »aprycta 202 T.

/I1.A. Bnagumupos/

Xumnueckas popmyia. BareHTHOCTS.

[IpenonaBatens: Bragumupos /1.

Paccmotpeno Ha 3acenannu [THK

€CTECTBCHHOHAYYHBIX JTUCIUTIIHH
¥ MaTeMaTHUKH ITPOTOKOJT
Ne

« »asrycrta 202 T.

IIpencenarens INIK
Hoponnosa E.I'.
/ /

DK3aMeHAIMOHHBIA OUIIET
Ne 3

Ilo nucuuruinae XumMus

1 xypc

YT1Bepxaato 3am. aupekTopa mo YP

« »asrycta 202 .

/N.A. Bnagumupos/

Crnuptsl. OOmias popmyna. M3omepus u HOMeHKIIaTypa.

[Ipenonasarens: Bnagumupos /1. A.

Paccmotpeno Ha 3acenanuu [THK

€CTECTBEHHOHAYYHBIX TUCHUTUIHH
Y MaTEMAaTHUKH MIPOTOKOII
Ne

« »asrycra 202 .

[Ipencenarens [TIK
Hoponnosa E.I'.
/ /

DK3aMeHAaIMOHHbBIA OUIeT
No 4

Tlo pucruniuae XuMus

1 xypc

VYT1Bepxaato 3am. nupexktopa no YP

« »asrycta 202 .

/I.A. Bnagumupos/

Ankensl. O6mas ¢popmyna. M3oMepus 1 HOMEHKIATypa.

[Ipenonasarens: Bnagumupos /1. A.

Paccmorpeno Ha 3acenannu 1THK

DK3aMEHAILMOHHBINA OWJIET

VYr1eepxaato 3am. aupekropa no YP




€CTECTBEHHOHAYYHBIX TUCUUTUIHH
Y MaTEMaTHUKH ITPOTOKOJI
Ne

« »aerycra 202 r.

IIpencenarens ITIK
Hoponnosa E.I'.
/ /

Ne 5

Tlo nucuuruinae XumMus

1 xkypc

« »asrycta 202 .

/O.A. Bnagumupos/

Peakiiun moHHOrOo 0OMeHa.

IIpenonasatens: Bnagumupos J[.A.

Paccmotpeno Ha 3acenanuu [THK

C€CTCCTBCHHOHAYYHBIX TUCHUILIINH
1 MaTEMAaTUKU IPOTOKOJI

Ne
« »asrycra 202 r.
[Ipencenarens [TIK

Hoponnosa E.I'.
/ /

DK3aMeHAIMOHHBIA OUIET
Ne 6

Ilo gucruninuae Xumus

1 xkypc

VYT1Bepxaato 3am. nupektopa no YP

« »asrycta 202 T.

/I1.A. Bnagumupos/

VYrnesoasl. XKupsel. HyxkiienHoBele kuciotsl. CTpoenue. buonoruueckas poiib.

[IpenonaBarens: Bragumupos 1. A

Paccmorpeno Ha 3acenannu [THK

€CTECTBEHHOHAYYHBIX JTUCIUILIHH
¥ MaTeMaTHUKH ITPOTOKOJT
Ne

« »asrycrta 202 T.

IIpencenarens LK
Hoponnosa E.I'.
/ /

DK3aMEHAIMOHHBINA OWJIET
Ne 7

Ilo nucnuruinae XumMus

1 xkypc

VYr1Bepxaato 3am. aupekrtopa no YP

« »asrycta 202 .

/N.A. Bnagumupos/

XuMH4ecKas CBI3b. BUABI XUMHUYECKOH CBA3H.

[Ipenonasarens: Bnagumupos [I.A.




Paccmotpeno Ha 3acenanuu [MIK

C€CTCCTBCHHOHAYYHBIX TUCHUILIINH
1 MaTEMAaTUKU IPOTOKOJI

No

« »asrycra 202 .

[Ipeacenarens LK
Hoponnosa E.I'.
/ /

DK3aMEHAIMOHHBINA OWJIET
Ne 8

[lo mucnuruimae XumMus

1 kypc

YTBepxkaaro 3am. qupekTopa 1no YP

« »aprycta 202 T.

/I1.A. Bnagumupos/

Crpoenue atoma. M3oTorbl

[IpenonaBatens: Bragumuposn 1. A.

Paccmotpeno Ha 3acenannu [THK

€CTECTBCHHOHAYYHBIX JTUCIUTIIHH
¥ MaTeMaTHUKH ITPOTOKOJT
Ne

« »asrycrta 202 T.

IIpencenarens INIK
Hoponnosa E.I'.
/ /

DK3aMeHAIMOHHBIA OUIIET
Ne 9

Ilo nucuuruinae XumMus

1 xypc

YT1Bepxaato 3am. aupekTopa mo YP

« »asrycta 202 .

/N.A. Bnagumupos/

Anpaeruasl U keTonbl. O0mas hopmyna. Mzomepus u HoMeHKIATypa.

[Ipenonasarens: Bnagumupos /1. A.

Paccmotpeno Ha 3acenanuu [THK

€CTECTBEHHOHAYYHBIX TUCHUTUIHH
Y MaTEMAaTHUKH MIPOTOKOII
Ne

« »asrycra 202 .

[Ipencenarens MK
Hoponnosa E.I'.
/ /

DK3aMeHAaIMOHHbBIA OUIeT
Ne 10

Tlo pucruniuae XuMus

1 xypc

VYT1Bepxaato 3am. nupexktopa no YP

« »asrycta 202 .

/I.A. Bnagumupos/

XUMHSA Kak HaykKa. OCHOBHBIE TIOHSTHS.

[Ipenonasatens: Bmagumupos J1.A.

Paccmorpeno Ha 3acenannu I1THK

DK3aMEHAILMOHHBINA OWJIET

VYr1eepxaato 3am. aupekropa no YP




€CTECTBEHHOHAYYHBIX TUCHIUTUIHH
Y MaTEMaTHUKH ITPOTOKOJI
Ne

« »aerycra 202 r.

IIpencenarens ITIK
Hoponnosa E.I'.
/ /

Ne 11

Tlo nucuuruinae XumMus

1 xypc

« »asrycta 202 .

/O.A. Bnagumupos/

CTpOCHI/Ie QJICKTPOHHBIX 000JI0UYEK aTOMOB

[Ipenonasatens: Bnagumupos [ A.

Paccmotpeno Ha 3acenanuu [THK

C€CTCCTBCHHOHAYYHBIX TUCHUILIINH
1 MaTEMAaTUKU IPOTOKOJI

No

« »asrycra 202 r.

[Ipencenarens [TIK
Hoponnosa E.I'.
/ /

DK3aMeHAIMOHHBIA OUIET
Ne 12

Ilo gucruninuae Xumus

1 xkypc

VYT1Bepxaato 3am. nupektopa no YP

« »asrycta 202 T.

/I1.A. Bnagumupos/

2. Ankaguensl. O0mas ¢popmyna. M3omepus 1 HOMEHKIIATypa.

IIpenonaBarens: Binagumupos 1. A.

Paccmorpeno Ha 3acenannu [THK

€CTECTBEHHOHAYYHBIX JTUCIUILIHH
¥ MaTeMaTHUKH ITPOTOKOJT
Ne

« »asrycrta 202 T.

[Ipeacenarens ITIK
Hoponnosa E.I'.
/ /

DK3aMEHAIMOHHBINA OWJIET
Ne 13

Ilo nucnuruinae XumMus

1 xkypc

VYr1Bepxaato 3am. aupekrtopa no YP

« »asrycta 202 .

/N.A. Bnagumupos/

AMUHBI, aMUHOKUCIIOTHI, Oesiku. CTpoenne buonorudeckas posis.

[Ipenonasatens: Bnagumupos J1.A.

Paccmotpeno Ha 3acenannu [THK

CCTCCTBCHHOHAYYHbBIX TUCHUIINH

U MaTEMATHUKH ITPOTOKOJI

DK3aMeHalMOHHBIN OMJIET

Ne 14

VYr1Bepxknato 3aM. qupekTopa no YP




No

« »asrycra 202 r.

[Ipeacenarens MK
Hoponnosa E.I'.
/ /

Ilo nucuuruinae XumMus

1 kypc

« »asrycta 202 .

/N.A. Bnagumupos/

IIpenenbuble yraesoaopoasl. M3oMepus, HOMEHKIIATypa.

[Ipenonasatens: Bragumuposn 1. A.

Paccmotpeno Ha 3acenannu [THK

€CTECTBEHHOHAYYHBIX JTUCIUTUIHH
¥ MaTEMAaTUKH IIPOTOKOII
Ne

« »asrycra 202 .

[Ipencenarens [TIK
Hoponnosa E.I'.
/ /

DK3aMeHaIlMOHHBIN OMJIET
Ne 15

Ilo pucrunimuae Xumus

1 xkypc

Yr1Bepxknaro 3aM. qupekTopa no YP

« »asrycta 202 T.

/I.A. Bnagumupos/

[Tepuoanueckuii 3akoH u nepuoanueckas cucrema .M. Menneneesa

[Ipenonasatens: Bmagumpos 1. A.

Paccmotpeno Ha 3acenanuu [TIK

€CTCCTBCHHOHAYYHBIX JTUCIIUTITHH
¥ MaTeMaTHUKH ITPOTOKOJT
Ne

« »asrycrta 202 T.

[Ipeacenarens ITIK
Hoponnosa E.I'.
/ /

DK3aMeHallMOHHBIN OUJIeT
Ne 16

Ilo nucnuruinae XumMus

1 kypc

YTBepxkaaro 3aMm. qupekTopa 1no YP

« »asrycta 202 .

/A.A. Brnagumupos/

Anxunbl. O6mas popmyna. 3omepust 1 HOMEHKIATYpa.

IIpenonasatens: Bnagumupos [ A.

Paccmotpeno Ha 3acenannu [THK

CCTCCTBCHHOHAYYHbLIX TUCHUIIIINH
U MaTEMATHUKH ITPOTOKOJI

DK3aMeHAIMOHHBIA OUIET

Ne 17

YT1Bepxaato 3am. aupexTopa mo YP




No

« »asrycra 202 r.

[Ipeacenarens MK
Hoponnosa E.I'.
/ /

Ilo nucuuruinae XumMus

1 kypc

« »asrycta 202 .

/N.A. Bnagumupos/

Merauisl. [Tonoxenue B Tadimue Menneneesa. Dusnyeckue 1 XUMUYECKUE CBOICTBA.

[Ipenonasatens: Bragumuposn 1. A.

Paccmorpeno Ha 3acenannu [THK

€CTCCTBCHHOHAYYHBIX JTUCIIUTITHH
¥ MaTEeMaTHKH ITPOTOKOJT
Ne

« »asrycrta 202 T.

IIpencenarens INIK
Hoponnosa E.I'.
/ /

DK3aMEHAIMOHHBINA OWJIET
Ne 18

Ilo nucuuruinae XumMus

1 xypc

VYr1Bepxaato 3am. aupexkrtopa mo YP

« »asrycta 202 .

/A.A. Brnagumupos/

VYrnesoasl. Kupsl. Hykiennossie kucinotel. CtpoeHne. buonornyeckas poib

[Ipenonasarens: Bnagumupos 1. A

Paccmotpeno Ha 3acenanuu [T1K

€CTECTBEHHOHAYYHBIX JTUCIUILTHH
U MaTeMaTHKH TIPOTOKOJI
No

« »asrycra 202 .
[Ipencenarens [TIK

Hoponnosa E.I'.
/ /

DK3aMeHaIlMOHHBINA OMJIET
Ne 19

Tlo pucrunimuae XuMus

1 xypc

YT1Bepxkaaro 3aM. qupekTopa no YP

« »asrycta 202 T.

/I.A. Bnagumupos/

XapaKTepI/ICTI/IKa 9JICMCHTA Ha OCHOBC ITOJIOXKCHHSA €T0 B HepI/IOI[I/IqCCKOﬁ CHUCTEMC.

[Ipenonasatens: Bnagumupos . A.

Paccmotpeno Ha 3acenanuu [THK

€CTECTBCHHOHAYYHBIX JTUCIIUTUTHH
¥ MaTEMAaTHUKH ITPOTOKOJT
No

DK3aMEHAIMOHHBINA OWJIET
Ne 20

[lo nmucnuruimae XumMus

YTBepxkaaro 3aMm. qupekTopa 1no YP

« »asrycta 202 .




« »asrycra 202 .

IIpencenarens ITIK
Hoponnosa E.I'.
/ /

1 xypc

/I.A. Bnagumupos/

3JI€KTpOJII/ITI/I‘{CCKa$I Jucconuanus. 3J'IeKTp0J'II/ITBI W HECOJICKTPOJIUTEL.

IIpenonasatens: Bnagumupos [ A.




Paccmotpeno Ha 3acenanuu [MIK

C€CTCCTBCHHOHAYYHBIX TUCHUILIINH
1 MaTEMAaTUKU IPOTOKOJI

No

« »asrycra 202 .

[Ipeacenarens LK
Hoponnosa E.I'.
/ /

DK3aMEHAIMOHHBINA OWJIET
Ne 21

[lo mucnuruimae XumMus

1 kypc

YTBepxkaaro 3aMm. qupekTopa 1no YP

« »aprycta 202 T.

/I1.A. Bnagumupos/

3apsin uoHa. [loHsITHE CTEIEHU OKUCIICHUS

[Ipenonasatens: Bragumuposn 1. A.

Paccmotpeno Ha 3acenannu [THK

€CTECTBCHHOHAYYHBIX TUCIUTUIHH
Y MaTeMAaTUKH MIPOTOKOII
Ne

« »asrycra 202 .

[Ipencenarens [TIK
Hoponnosa E.I'.
/ /

DK3aMeHaIlMOHHBINA OMJIET
Ne 22

Tlo pucrumimuae XuMus

1 xkypc

YT1Bepxkaaro 3aM. qupekTopa no YP

« »asrycta 202 .

/I1.A. Bnagumupos/

uknoankansl. O6mas Gopmyna. M3omepus 1 HOMEHKIIATypa.

[Ipenonasatens: Bnagumupos /. A.

Paccmotpeno Ha 3acenannu [THK

€CTECTBEHHOHAYYHBIX TUCHUTUIHH
¥ MaTEMaTHUKH ITPOTOKOJI
Ne

« »asrycra 202 .

[Ipencenarens [TLK
Hoponnosa E.I'.
/ /

DK3aMeHalMOHHBIN OMJIET
Ne 23

Ilo nucuuruinae Xumus

1 xypc

Yr1Bepxnaro 3aM. qupekTopa no YP

« »asrycra202 .

/I.A. Bnagumupos/

Kopposus merannos. Bunabl koppo3un. MeTo bl 3a1IUThHl OT KOPPO3UH.

[Ipenonasatens: Bnagumupos /. A.

Paccmotpeno Ha 3acenannu [THK

DK3aMEHAIMOHHBINA OWJIET

Yr1Bepxaato 3am. aupekrtopa mo YP




€CTECTBEHHOHAYYHBIX TUCHIUTUIHH
Y MaTEMaTHUKH ITPOTOKOJI
Ne

« »aerycra 202 r.

IIpencenarens ITIK
Hoponnosa E.I'.
/ /

Ne 24

Tlo nucuuruinae XumMus

1 xypc

« »asrycta 202 .

/O.A. Bnagumupos/

Cru1aBel METaIIOB

IIpenonasatens: Bnagumupos J[.A.

Paccmotpeno Ha 3acenanuu [MIK

€CTCCTBCHHOHAYYHBIX JTUCIUTUIHH
¥ MaTEeMaTHUKH ITPOTOKOJT
Ne

« »asrycrta 202 T.
IIpencenarens INIK

Hoponnosa E.I'.
/ /

DK3aMEHAIMOHHBINA OWJIET
Ne 25

Ilo nucuuruinae XumMus

1 xkypc

VYr1Bepxnato 3am. nupekropa no YP

« »asrycta 202 .

/I.A. Bagumupos/

[leperonka HeQTH U KPEKUHT HEPTETPOTYKTOB.

[Ipenonasatens: Bnagumupos J1.A.

Paccmotpeno Ha 3acenanuu [TIHK

€CTECTBCHHOHAYYHBIX JTUCIIUTITHH
Y MaTEMAaTHUKH ITPOTOKOJT
No

« »asrycrta 202 T.

[Ipeacenarens LK
Hoponnosa E.I'.
/ /

DK3aMeHallMOHHBIN OUJIeT
Ne 26

[lo nmucuuruimue XumMus

1 xkypc

YTBepxkaaro 3aMm. qupekTopa 1no YP

« »asrycta 202 .

/A.A. Brnagumupos/

Teopust cTpoeHus1 opraHUYecKux coenuuennid. Kiaccudukamst opraHnueckux coequHeHud. Bubt

H30MEpHH.

[IpenonaBatens: Biagumupos 1. A.

Paccmotpeno Ha 3aceganuu [THK

CCTCCTBCHHOHAYYHbBIX TUCHUIINH

DK3aMeHaIMOHHBINA OMJIET

YT1Bepxkaaro 3aM. qupektopa no YP




1 MaTEMATUKU IPOTOKOJI

Ne

« »asrycra 202 .

IIpencenarens IMIK
Hoponnosa E.I'.
/ /

Ne 27

Tlo nucuuruinae XumMus

1 xypc

« »asrycta 202 .

/A.A. Brnagumupos/

[Tepuoanueckuii 3akoH U nepuoanueckas cucrema /.M. Menneneesa

[Ipenonasatens: Bmagumupos J1.A.

Paccmotpeno Ha 3acenannu [THK

€CTECTBEHHOHAYYHBIX TUCUHUIUIHH
Y MaTeMaTHUKH ITPOTOKOJI
Ne

« »asrycra 202 r.

IIpencenarens I[MIK
Hoponnosa E.I'.
/ /

DK3aMeHAIMOHHBIA OUIIET
Ne 28

Ilo nucuuruinae XumMus

1 xypc

YT1Bepxaato 3am. aupekTopa mo YP

« » asrycra 202 r.

/I.A. Brnagumupos/

CrpoeHne aToMa.

[IpenonaBatens: Bnagumupos [ A.




Nudopmannonnoe odecnedeHue 00y4eHus

1. Tynukun, E. 1. Xumus. B 2 4. Hacts 1. OOmas 1 HeopraHudeckass XuMus :
y4eOHUK s cpeHero nmpodeccuonanbHoro oopaszosanus / E. M. Tynukun. — 2-e
u3a., ucop. u jgomn. — Mocksa : M3garensctBo FOpaiit, 2023. — 385c. —
(ITpodeccuonansHoe oOpazoBanue). — ISBN 978-5-534-02748-8. — Tekcr
anekTpoHHbIN // (OOpazoBarenbHass tuatrpopma FOpant [caiit]. — URL:
https://urait.ru/bcode/513730

2. Tynukun, E. 1. Xumusa. B 2 u. Hacte 2. Opranudeckass XumMus : y4eOHUK
Uit cpenHero TmipodeccuoHampbHOro oOpaszosanusi / E. U. Tynukue. — 2-¢ wm3n.,
ucop. u gon. — MockBa: HW3parenbctBo HOpaiit, 2023. — 197 c.
(ITpodeccnonanpaoe oOpazoBanme). — ISBN 978-5-534-02749-5. — Texkcr
SJIeKTpOHHBIN //  O6pazoBarenbHass 1watdopma FOpait [caiit]. — URL:

https://urait.ru/bcode/513731

JlonoJiHUTE/ILHAS JIUTEpaTypa
1. Hukutnaa, H. . OO6mas u Heopranmueckas xumus. B 2 4. Yacte 1. Teopermueckue
OCHOBBI : YUeOHMK UM TPAKTHKYM Ui CpeIHEero mpodeccuoHaabHoro obpa3oBanus /
H. T'. Hukutuna, B. W. I'pebenpkoBa. — 2-e uzn., nepepad. u pon. — Mocksa : 3narenbcTBo
Opaiit, 2023. — 211 c. — (IIpodeccuonansHoe obpazosanue). — ISBN 978-5-534-03676-3.
— Texer : onektponusnii // OOpaszoBarenbHas mmiatgopma FOpait [caiit]. — URL:
https://urait.ru/bcode/514849

2.Huxutnna, H. I'. OOmas 1 HeopraHu4yecKass XUMHUSL: XUMHUS JI€MEHTOB | YUCOHHUK
U NpaKkTUKyM Ul cpelHero mpodeccuoHanbHoro odpaszoBanus / H. I'. Hukurtuna,
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