[ ocyiapcynciinoe au1onovnee npoheeCnonannoe ofipaiona e LIoe Y Upesaenie
a TeTInmeKA rocy P TBeninkiil KL e0E FpaAalinncKol TRmw ks

YIBREFEILAKY

Nupeicrop FATIONY

i lemomesnil FooyaapeTHe Rk
ot

== =
Foa ey -

(FALITTRIN |

." 5

:-;,Emnu

" T-l'l'u;lmb!h-ﬂ

QOH1 CHEHOYMHBEX CPEACTE

0O IHCIHILANTE
QYL Xwsnn

MGLENENIIAN IR

. mclumm mwmmu




—— |

"Iil.'fﬂ_:l YR PR LS T iy :;'I:rr'alr:.jn LS QT
*mm“"ﬂlt“_il[l TBEwi o ||{|T|-| L T
:w.q:ﬂﬂllﬂ.'luturﬂ iﬂmuqmnl N0 CREN S, Tl b T

O T DeC ot PRBER Gt ) o
e A e E P IR B br i gy

= o TP yefnol 2ucin-

& RERT 0 AL TR P L[ 1 rney
wHE IO

Twing |"-.-"l s _-i:ﬂy-dj

it b UL L —— TR
* ToronacKf roc

=Sy axton [ ALY

PP R e TP I EOR T -

L E.'lnlmrma dwrrpaiiy Amaroauenp, TpEnazaneTes xinow [ ATIOY
TOCYARPCYBENHMA K01 Te 18 sy

MR LR T e
- Paccwmorpes

T

“ TeTiotooenh

Sl R T TR e — MPEAMTTMG-O00080H Ko o
AL AMCUATLTHN M e s

FATIOY o Tenoucod TOCY TAPC Taenmm
TPREESHCKG S T

L) R
L R Pam,

'.[':_;._ o Lo 37082024 ¢
npeacemurens (111K _c{';f;‘;fr I

I BT aneiecion conetow TATIOY u Tersouicuns FOCY TADOTRE M 10 TTe Tx

Toposnoss



1. TacmopTt ¢oHIAa OLIEHOYHBIX CPEACTB MO AUCHUILIHHE
1.1. O0uue moI0KeHUs
®onyp oreHouHbx cpeactsa (POC) mpenHazHaueH A KOHTPOIIS U OLIEHKH
00pa3oBaTeNIbHBIX TOCTHKEHUN 00YJaIOIINXCsI, OCBOMBIINX MPOrpaMMy yueOHOMN AUCITUTUTMHBI
OV]1.09 Xumus
®OC BKIIOYAIOT OIICHOYHBIE MAaTepuajabl ISl TMPOBEACHUS TEKYIIET0 KOHTPOJIS

yCIIEBAEMOCTH U MPOMEKYTOUHOU arTecTanuu B opme auddepeHIpoBaHHOTO 3a4éTa BO 2
ceMecTpe.
1.2. [Inanupyemble pe3yJbTaThl 0CBOEHUSI 1M CIUILINHBI
Conep:xkanue o0pa3oBare/ibHOH mnporpamMmbl yueOHo aucuumiauabl OY/1.09 Xumus,
olecre4ynBaeT JOCTUKEHHE CTYIEHTAMHM CJIeyI0IIHNX Pe3y/IbTATOB 0CBOCHHS TUCIHUILIUHBI:
JIMYHOCTHBIX:

1) rpa’kJaHCKOr0 BOCHUTAHUS:

OCO3HAHHS OOYYAIONIMMHKCSI CBOMX KOHCTUTYIIMOHHBIX TPaB M 00S3aHHOCTEH, YBaXKCHUS K
3aKOHY U MPaBOMOPSIKY;

NPEJICTABIICHUSI O COIHUANbHBIX HOPMax M TMpPaBHIAX MEXJIMYHOCTHBIX OTHOIIECHUH B
KOJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM NEATEIBHOCTH MPU CO3AAaHUU YYCOHBIX MPOEKTOB,
pelieHnr yueOHBIX U TTO3HABATEIIBHBIX 3a/1a4, BHITOJIHCHUH XUMHUECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U NMPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI TPYTHX
MIPH aHAJN3€e PA3IUYHBIX BUJIOB Y4EOHOM NESITENbHOCTH;

2) IaTPHOTHYECKOI'0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K UCTOPHUYECKOMY M HAyYHOMY HACJICIUIO OTEYECTBECHHON XHUMUH;

YBOKEHUS K TPOIECCY TBOPYECTBA B OOJIACTH TCOPHH W TPAKTUYCCKOTO MPUMCHCHHS
XUMHH, OCO3HAHHS TOTO, YTO JIOCTHIKEHUS HAyKH €CTh PE3YNbTaT JJIMTEIBHBIX HAOIIOJACHUM,
KPOTIOTJIMBBIX SKCIIEPUMEHTAIIBHBIX TTIOUCKOB, MMOCTOSHHOTO TPY/Ia YICHBIX U MMPAKTUKOB;

UHTEpeca ¥ TIO03HABATEJIbHBIX MOTHBOB B IIOJIYUEHHH M TOCIHEAYIOUIEM aHaJn3e
“H(pOpMAIIUU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUYECTBEHHOW XUMUU;

3) AIYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHIA:

HPaBCTBEHHOI'O CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIEHWBATh CUTYAIlMH, CBSA3aHHBIE C XUMHUUECKHUMH SIBICHUSIMU, U IPUHUMATH
OCO3HAHHBIC PEIIECHUS, OPHCHTUPYSICh Ha MOPaJTbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

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

4) dopMupoOBaHUs KYABTYPHI 3JI0POBbS:

MOHMMAaHUs IIEHHOCTEH 370pOBOr0 M 0e30macHoro ooOpasza >KU3HH, HEO0OXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (DPHU3HUECKOMY U TICHXUYECKOMY 3710POBBIO;

cOOOIeHNsT TMPaBWJI OE30MacCHOTO OOpaIleHus C BEHIECTBAMH B OBITY, TOBCEIHEBHOM
JKU3HH U B TPYJIOBOH JCSATEIHHOCTH,

NMOHUMAHUS I[ICHHOCTH TIPaBUJ HWHIWBUIYAIBHOTO U KOJUIEKTMBHOTO ©€30MacHOTO
MOBEJICHUS B CUTYallUsIX, YIPOXKAIOIIUX 3JOPOBbIO U JKU3HU JIIOACH;

OCO3HAHUA TOCJIEICTBUN W HENpPUATHS BPEAHBIX MPUBBIUEK (YMOTPEONEHUS ATKOTOIIs,
HapKOTUKOB, KYpEHHs);

5) TPYJIOBOIO BOCIIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HCCIIEIOBATEIbCKON  JIESTEIbHOCTH,
00I11eCTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYrUX BUAAX JIEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHEe B pEIICHWH MPAKTUYECKUX 3a/]ad COLUAIbHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, MKOJIbI);

HWHTEpeca K MPAKTHUYECKOMY H3Y4YEHHUI0 Tpodeccuil pa3uMyHOrO pojia, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN M0 XUMHUH,




YBaXEHUS K TPYLY, JIIOASM TpyAa U pe3yibTaTaM TPYAOBOU JIEATEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MHIMBHIYaJIbHOM TpaeKTOpHH 00pa3oBaHus, Oyaylien
npodeccun U peannuzaii COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YY€TOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUHU, HHTEPECOB U MOTPeOHOCTEN 00111eCTBa;

6) KOJOTUYECKOT0 BOCIIUTAHUS:

9KOJIOTHYECKH 1€1eCO00pPa3HOr0 OTHOIICHHUS K MPHUPOJE, KaK MCTOYHUKY CYIIECTBOBAHUS
JKM3HM Ha 3eMIIc;

MOHUMAaHHUS TJI00ATBHOIO XapakTepa SKOJIOTHMUECKHX MPOOJIeM, BIHUSHUS SKOHOMHUYECKHX
MPOIECCOB HA COCTOSTHUE MPUPOTHON U COIUATILHOM CPEIbI;

OCO3HAaHUSA HEOOXOJUMOCTH HCIOJIB30BaHUS JOCTM)KEHUH XMMMHM Ui PEIIEHUS BOIIPOCOB
palMOHAaIBLHOIO IPUPOIONIOIB30BAHNUS;

AKTUBHOTO HENPUSTHS ACHCTBUM, MPUHOCAIIMX BpEd OKPYXKAIIIEW MPUPOJHON cpene,
YMEHHSI MPOTHO3UPOBATh HEOIAroNpUsATHBIE HKOJOTHMUECKHUE IMOCIEACTBHUS MpPeIIPUHUMAEMbIX
JEHCTBUM U MPEAOTBPAILATh UX;

HAJUYMsl PA3BUTOrO IKOJOTHYECKOTO MBIIUICHUS, YKOJIOTMYECKON KYJIbTYPhI, OIbITA
JEATENBHOCTH  DKOJIOTUYECKOM  HANpaBICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HMHU B
MI03HABATEIbHOM, KOMMYHHUKATHBHOMN M COIIMATILHOM MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTHBHO
MIPOTUBOCTOSTH UICOIOTHH XeMopoouu;

7) ICHHOCTH HAYYHOT'O IO3HAHMUSL:

c(OpMHUPOBAHHOE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U OOILIECTBEHHOM MPAKTUKH;

MOHMMAaHUs CHEIU(PUKA XUMHH KaK HayKH, OCO3HaHUsA €€ poiau B (opMUpOBaHUU
paIoOHATBHOTO HAYYHOTO MBIIUIEHUS, CO3/IaHUU 1IEIOCTHOTO MPEICTaBIeHHsI 00 OKpYyKaroleM
MHpe KaKk O €AMHCTBE MPHUPOAbI M YEJIOBEKa, B TMO3HAHMU MPHUPOJHBIX 3aKOHOMEPHOCTEH U
perieHny npobiieM COXpaHEeHUs IPUPOJTHOTO PaBHOBECHS;

yOeXKJIEHHOCTH B OCOOOW 3HAYMMOCTH XHMMHUHU JJIsi COBPEMEHHOW LMBWIM3ALUHU: B €€
T'YMaHUCTHUYECKOW HAIPABICHHOCTH M BAXKHOW pPOJIM B CO3/IaHUM HOBOW 0asbl MaTepuaibHON
KYJIbTYpPbI, PeIICHUH TTI00aIbHBIX MPOOIEM YCTOHYMBOTO Pa3BUTHS YEIOBEUYECTBA - CHIPHEBOM,
SHEPreTUYeCKOW, MHUIIEBOM M HKOJIOTMYECKOM Oe30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCTICUeHNH YCIIOBHI YCIIEITHOTO TPYyJa U SKOJIOTHIECKH KOM(OPTHOM KU3HU KKAOTO YIeHA
00111eCTBA;

€CTECTBEHHO-HAYYHOH TIpaMOTHOCTHU: T[OHUMAHUS  CYIIHOCTH METOJIOB  IO3HAHUS,
WCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh MOJIy4aeMbIe 3HAHUS IS
aHanM3a U OOBACHEHHUS SBJICHUN OKPYKAIOIIEro MHUpa M MPOUCXOISIINX B HEM H3MEHEHUH,
YMEHHUS JieJIaTh 000CHOBaHHBIE 3aKJIFOUEHUSI HA OCHOBE HaY4HbIX (DAKTOB U UMEIOIIMXCS JAHHbBIX
C LIEJIBIO MTOJIYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIEHO UCTIOIh30BATh XUMUYECKUE 3HAHUS JUISl pelIeHHs po0eM B
pEaTbHBIX KU3HEHHBIX CUTYAIIHSIX;

MHTepeca K MO3HAHUIO U HCCIIEI0BATENbCKON ACSITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIIOJyYE€HUIO HOBBIX 3HAHUW 10 XUMHUU B COOTBETCTBUU C JKU3HEHHBIMHU
MOTPEOHOCTAMU;

UHTEepeca K 0COOCHHOCTSM Tpy/la B Pa3IMYHBIX cepax NpodecCHOHATBHON AeSITeTbHOCTH.
MeTanpeIMeTHbIX:

OBIaJicHUe YHUBEPCAIbHBIMH YICOHBIMU ITO3HABATEIbHBIMM JICHCTBUSIMU

1) 6a3oBbIe JTOTHYCCKUE JCHCTBUS:

CaMOCTOSITENIbHO  (DOpMYMHpOBaTh W AaKTyaJU3UpOBaTh MPoOJIEeMy, BCECTOPOHHE ee
paccMaTpuBaTh;




ONpEAENATh LEAN ACSITENBbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU HX JOCTUKECHMUS,
COOTHOCHTB PE3YJIbTaThl I€ATEIBHOCTHU C TOCTABICHHBIMU LIEJISMU;

UCITOJIb30BaTh NPU OCBOCHUU 3HAHUM MPHUEMBl JIOTMUECKOTO MBIIUIEHUS - BBLACIATH
XapaKTepHble TPU3HAKK TMOHATHUM W YCTaHABIMBAaTh WX B3aUMOCBS3b, HCIOJIB30BaTh
COOTBETCTBYIOIIME TOHATHUS JJ11 00ObSICHEHUS OTJENbHBIX (DAKTOB U SIBJICHMIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIs KIIaCCHU(PUKALMY BEILIECTB U XUMUYECKHUX PEaKIIHIA;

yCTaHaBJIMBATh IPUUYNHHO-CIICJICTBEHHBIE CBSA3U MEX/Y U3y4aeMbIMH SIBICHUSAMU;

CTPOUTH JIOTUYECKHE pPACCYKACHUSA (MHIYKTUBHBIC, JEIyKTUBHBIE, IO aHAJIOTUH),
BBISIBJIATh 3aKOHOMEPHOCTH U MPOTUBOPEUUS] B PacCMaTPUBAEMBIX SBJICHUX, (OPMYyIUpOBaThH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHATH B IMPOLIECCE TO3HAHMSI, UCTIOIb3YEMbIE B XUMUHU CUMBOJNYECKUE (3HAKOBBIE)
MOJIeJIH, IPeoOpa30BbIBATh MOJIENIbHBIE MTPEACTABICHUS - XMMUYECKHUIA 3HAaK (CUMBOJI) 3JIEMEHTA,
XxuMudeckass (opmyna, YpaBHEHHE XUMMUYECKOW peakUud - TMpH pPELICHUH Y4eOHbIX
MO3HABATEIbHBIX M MPAKTUYECKUX 3ajjad, MPUMEHITh Ha3BaHHBIE MOJENIbHbIE MPECTaBICHUS
JUISI BBISIBJIEHUS] XapaKTEPHbIX IPU3HAKOB U3YYaEMBbIX BEIIECTB U XMMHUYECKUX PEAKIIUM.

2) 6a30BbBIC UCCICAOBATCIIBCKUE ICHCTBUS:

BJIa/I€Th OCHOBAMU METO/I0B HAYYHOT'O MIO3HAHUS BEIIECTB U XUMUUYECKUX pEaKLU;

dopMynupoBaTh L€ M 3aJayd  MCCIIEJOBAaHUS, MHCIOIb30BATh IIOCTABJICHHBIE U
CaMOCTOATENIBHO C(hOPMYJIUPOBAHHBIE BONPOCH! B KAYECTBE MHCTPYMEHTA MO3HAHHSI M OCHOBBI
JUTsl POPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

BJIa/IETh HaBbIKAMHM CaMOCTOSITEJIBHOTO IIJIAHUPOBAaHUS M NPOBEIACHUS YUEHUUYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATh 32 XOJOM IpOIecca, CaMOCTOSTEIbLHO
IIPOrHO3UPOBATh €ro pe3yibTar, (HopMyaupoBaTh OOOOIIEHHUS M BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB HUCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJEIAHHON
pabore;

npuoOpeTaTh OMBIT YYEHHYECKOM HMCCIeIOBATEIbCKOW M MPOSKTHOM JEeSTEIbHOCTH,
MPOSIBJISATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIBHOMY IIOMCKY METOAOB pELICHUs
MIPAKTUYECKHX 3324, IPUMEHEHHIO Pa3InYHbIX METOA0B IIO3HAHUS.

3) pabora ¢ napopmaruei:

OPUEHTHPOBATbCS B  Pa3jIMYHbIX HCTOYHMKAX MHQOpMaMK (HAy4YHO-TOMYJISpHas
auTepaTypa XMMHMYECKOIO COJEp)KaHMsA, CIpaBOuHble ImocoOus, pecypcsl HWHTepHera),
aHaTU3UpOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpeaCTaBICHUS, KPUTHYECKU
OLIEHHUBATH €€ JJOCTOBEPHOCTh U HENPOTUBOPEYUBOCTH;

(GopMynHupoBaTh 3ampoChl M NPUMEHSTH DPA3JIMYHbIE METOJbl IMpPHU IOHMCKE U OTOOpe
nH(popMaluy, HEOOXOAMMOMN JJIs1 BBIMOJIHEHHsI YU€OHBIX 3a/1a4 OIPEEIICHHOrO THIIA;

nproOpeTaTh OMBIT MCIOJIB30BaHUS HH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUH H
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIBHO BBIOMpaTh ONTUMalbHYIO (hOpMy mpejacTaBieHuss nHGopManuu (CXeMBl,
rpaduKH, TUarpaMMbl, TAOJIHIIBI, PUCYHKU U IPYTHUE);

UCIOJIb30BaTh HAYYHBIH fA3BIK B KayecTBE CpEJICTBAa IpU paboTe C XUMHUYECKOH
nH(popMalvel: NPUMEHATh MEXIpeAMETHble ((U3MUecKHe W MaTeMaTU4YeCKue) 3HAKU U
CHUMBOJIBI, (hopMysibl, a0OpeBUATYPbI, HOMEHKIIATYPY;

UCTIOJIb30BaTh U MPeoOpa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPECTBA HATJISTHOCTH.

OBnajieHNe YHUBEPCATbHBIMH KOMMYHUKATUBHBIMU ICHCTBUAMU :

3aJjaBaTh BOIPOCHI M0 CYHIECTBY 00CYKIae€MON TEMbI B XOJ€ AMAJIOra W/WIH JUCKYCCHH,
BBICKA3bIBAaTh HJIEH, (OPMYIUPOBATH CBOU MPEIOKEHUS OTHOCUTENIFHO  BBITIOJHEHUS
MPEITIOKEHHOM 3a/1a4H;

BBICTYIIaTh C IPE3CHTALUEH pPEe3yIbTaTOB IO3HABATEIBLHOU AESITEIBHOCTH, MOIYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU IIPU  BBIIOJHEHHMH XHUMHYECKOIO




HKCIEPUMEHTA, 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 0OMEHA MHEHUSIMHU.

OBjajieHe YHUBEPCAIbHBIMU PErYASTUBHBIMU JCHCTBUAMMU:

CaMOCTOSITENIbHO IJIAHUPOBATh M OCYIIECTBISATH CBOIO IMO3HABATENIbHYIO IESTEIBbHOCTD,
orpeneisis ee LeTd M 3aJauyd, KOHTPOJIHUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
IpeJUiaraéMblii alnropuT™ AEHCTBUM NpPU BBINOJHEHUU Y4E€OHBIX M MCCIIENOBATENbCKUX 3aj1ad,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YYETOM I0Jy4yeHHsI HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKHUX PEaKIHIX;

OCYIIECTBIISAITh CAMOKOHTPOJIb CBOEH JIESITENHOCTM Ha OCHOBE caMoaHalu3a H
CaMOOLIEHKHU.

NpeAMeTHBbIX:

IIpeameTHBbIe pe3yJbTaThl OCBOeHHS Kypca ""Opranndeckasi XuMust'' 0TpaKkaloT:

c(hOpMHUPOBAHHOCTH MPECTABICHUN O XUMHUECKON COCTABISIONICH €CTECTBEHHO-HAYUHOM
KapTUHBI MUPA, POV XUMUH B IO3HAHUU SBICHUI MPUPOIBI, B POPMUPOBAHUU MBIIUICHUS U
KYJIbTYpPBI JINYHOCTH, €€ (PYHKIIMOHAIBHON TPAaMOTHOCTH, HEOOXOIUMOM [Tl pEIICHHUS
MPAKTUYECKHX 3a]a4 U IKOJIOTUYECKH 00OCHOBAHHOTO OTHOUIEHHS K CBOEMY 3/10POBbIO U
NPUPOAHOM Cpeae;

BJIAJICHUE CUCTEMOM XUMHUYECKUX 3HAHHI, KOTOpasi BKIIFOYAET:

OCHOBOTIOJIATAIOIINE TOHATHA (XMMHUYECKUN DIIEMEHT, aToM, JJEKTPOHHAs 000JI0YKa
aToma, MOJIEKYJla, BaJ€HTHOCTb, 3JEKTPOOTPHULIATENIBHOCTh, XUMUYECKAsI CBS3b, CTPYKTYpHas
dbopmyna (pa3BepHyTas M COKpallleHHas), MOJIb, MOJIApHas Macca, MOJISIPHBI 00BbeM,
yIIepOAHbIN cKeneT, GyHKIMOHAIbHAas TPYIINa, paguKail, U30MepHsl, U30MEphl, TOMOJIOTUYEC KU
psia, TOMOJIOTH, YTJIEBOJAOPObI, KUCIOPO. U a30TCOAEPIKAIINE COETUHEHUSI, MOHOMED, ITOJIUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEUHEHMS);

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

3aKOHOMEPHOCTH, CHMBOJIHMYECKUHN S3bIK XUMHUH,

MHUPOBO33PEHUYECKUE 3HAHMA, JIeKallueé B OCHOBE IIOHUMAaHMsS NPUYUHHOCTH W
CHUCTEMHOCTH XHUMHUYECKUX SIBICHUH, (DaKTOJOTHYECKHE CBEICHUS O CBOICTBaxX, COCTaBe,
MOJIy4eHUHu U 0e30MacCHOM HCIOJIB30BAHUU BAXKHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY U
MPAaKTUYECKON JeATETbHOCTH YEJIOBEKA;

c(hopMUPOBAaHHOCTh YMEHHUN BBISABIISITH XapaKTEPHbIC NMPU3HAKU TOHSATHUN, YCTaHABINBATH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MIOHATHUS IIPU OIIMCAHUU COCTAaBa, CTPOEHUS U
IIpEBpALICHUN OPraHUYECKUX COCIUHECHNN;

c(hOpMHUPOBAHHOCTh YMEHHUI HCIONB30BATh XMMHUYECKYIO CHUMBOIUKY IJISI COCTaBJICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BepHYTOH, COKpaIlleHHOH) (GOpMyITl OPraHUYECKUX BELIECTB
Y YpaBHEHHH XMMMUYECKUX PEaKLWW, U3rOTaBIMBATh MOJEIHM MOJIEKYJ OPTaHMYECKUX BELIECTB
JUTSL WJUTFOCTPAIUM UX XUMUYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOCHMUS;

c(OPMHUPOBAHHOCTh YMEHHH YCTAHABIMBATH MPUHAIJIC)KHOCTh U3YYEHHBIX OpPraHHYECKUX
BEIIECTB 10 HUX COCTaBy M CTPOCHHMIO K OMNPEJECIIEHHOMY KIAcCy/TpyIIe COeIUHEHUH
(YyrneBomopoapl, KHUCIOpPOA M  a30TCOAEpXalllie COCNUHEHHUS, BbICOKOMOJICKYISIPHbIC
COCIMHEHUs), JlaBaTh MM Ha3BaHMs Mo cuctematndeckod HomeHkinatype (IUPAC), a Taxke
MIPUBOJUTh TPUBUAIbHBIE Ha3BaHUS OTAEIbHBIX OPraHUYECKUX BEIIECTB (ITWUJIEH, IPOIMJIEH,
alleTUIICH, STWICHIJIMKONb, TIHUUEpUH, (eHon, dopManbIeruja, ameraibJerull, MypaBbHHAS
KHCIIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAs KHUCIIOTa, CTEApUHOBAs KHUCIOTA, TIIOK03a, GPyKTO3a,
Kpaxmall, [eJIJII0103a, TIUIUH);



c(OPMHUPOBAHHOCTh YMEHHUSI ONPEICNATh BUABI XUMHYECKOW CBS3M B OPraHHMYECKUX
coeMHeHUsIX (OIMHAPHBIE U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHHSI MPUMEHATH MOJIOKEHUS TEOPUH CTPOSHUS OPTaHMYECKHX
BemecTB A.M. BytnepoBa st 0OBSICHEHHSI 3aBUCUMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPaHEHHUSI MacChl BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHMH XapaKTepH30BaTh COCTaB, CTPOEHHUE, (U3NYECKUE U
XMMHYECKHE CBOMCTBA TUIMUYHBIX MPECTABUTENCH PA3TUYHBIX KJIACCOB OPraHUYECKUX BEIECTB
(MeTaH, 3TaH, OSTWJIEH, MPOIMWIEH, aueTWwieH, OyraaueH-1,3, metunOyramuen-1,3, OeH3ou,
METaHOJI, 3TaHOJ, ATUJICHTJIUKOJb, TIUIEPHUH, (EHOJ, aleTalIbJerHl, MypaBbHHAsI U YKCyCHas
KHMCIIOTBI, TJIIOKO3a, Kpaxmal, LeJIl0j03a, aMHHOYKCYCHAas KHCJIOTa), WUIIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKJIY HUMHU YPaBHEHHUSMHU COOTBETCTBYIOIIMX XUMHUYECKUX pEaKLUd C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh HCTOYHUKU YTIEBOJOPOIHOTO CHIPHS
(HeTh, TPUPOIHBIM Ta3, Yrojb), CHOCOOBI MX MEpepabOTKM M NPAKTUYECKOE MPUMEHEHUE
MIPOJYKTOB NEPEpadbOTKH;

c(OPMHUPOBAHHOCTh YMEHUH NPOBOJUTH BBIYMUCICHUS 110 XWMHUYECKAM YypPaBHEHHSM
(Macchl, 00BbEMa, KOTUYECTBA HMCXOAHOTO BELIECTBA WJIM NPOAYKTa PEAKIMUA O H3BECTHBIM
Macce, 00beMy, KOJTMUYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIUN);

c(hopMUPOBAaHHOCTh YMEHUH BJIQJIETh CUCTEMOW 3HAHMM 00 OCHOBHBIX METOJIaX HAyYHOTO
MO3HAHMS, UCIOJB3yeMbIX B XHMHUHM TIPU M3YYCHHH BEIIECTB M XUMHUYECKUX SIBICHUU
(HabmroneHne, W3MEpEHUe, HKCIEPUMEHT, MOACIUPOBAHME), HCIIOIB30BaTh CHCTEMHBIC
XUMHUYECKHUE 3HAHUS JJISl IPUHATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX
C BEIIECTBAMHU U UX MPUMEHEHHEM;

c(hOpMUPOBAHHOCTh YMEHHMI COOJIIOIaTh MpaBWiia MOJB30BAHUS XUMHUYECKON MOCYAOH U
7abopaTOpHBIM 000PYIOBAHHEM, a TAKXKE MpaBUiia OOpaIEHUs ¢ BEIIECTBAMUA B COOTBETCTBHUH C
HMHCTPYKLMSAMU IO BBIIOJHEHUIO J1a0OPAaTOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBHITIOMHATH XUMHYECKUN HKCIIEPHUMEHT
(mpeBpalieHus OpraHUYeCKUX BEIIECTB MPU HArPEBaHUU, MOMyYEHUE ITHIICHA U U3YYCHUE €Tro
CBOMCTB, KayeCTBEHHbIC pEaKIMU OpPraHUYECKHX BEIIECTB, JEHAaTypanus OEIKOB Mpu
HarpeBaHUH, [IBETHbIE peaKluu OEJKOB) B COOTBETCTBUM C IpPaBUJIAMU TEXHHUKH 0€30MaCHOCTHU
pu 00palIeHuy ¢ BEIIECTBAMHU M JIA00PATOPHBIM O0OPYIOBAaHUEM, TIPEICTABIATH PE3yIbTATHI
XMMHUYECKOTO SKCIIEpUMEHTa B (opMe 3alucH ypaBHEHMH COOTBETCTBYIOIIMX pPEAKIMHA HU
(hopMyInHUpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUN KPUTUYECKU aHAIM3UPOBATh XHWMHUYECKYI0 HH(popMmalmio,
M0JIy4aE€MYI0O U3 pa3HbIX HCTOUHUKOB (CpelicTBa MaccoBOM MHPopmauu, UHTepHET u 1pyrux);

c(hOpMHUPOBAHHOCTh YMEHUH COONIOAATh TMPaBWJIA DKOJOTHUYECKH IeIeco00pa3Horo
MOBEJCHUsI B OBITY M TPYIOBOH JEATENPHOCTH B LENAX COXPAaHEHHS CBOETO 37I0POBbS U
OKpYKarollle MpUPOIHOIN Cpe/bl, 0OCO3HABATh OMACHOCTh BO3JEUCTBUSA HA JKHUBBIE OPTaHU3MBbI
OTIpEe/ICIEHHBIX OPraHWYEeCKUX BEIIECTB, MOHMMas cmbica mnokazarens I[IJIK (mpenensHO
JOIYCTUMOM  KOHIEHTpAalMu), TMOSACHATh Ha MpUMEpax CHOCOObl  YMEHBIICHUS U
MPEeIOTBPALLEHHUS UX BPEJIHOI0 BO3AECHCTBYS Ha OpraHU3M YEJIOBEKa;

Ui O0YYarOIIUXCsA C OTPAaHMYCHHBIMH BO3MOXKHOCTSMHU 37I0POBbS: YMEHHE HPUMEHSTDH
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHUX SBICHHIA,

JUTSI CIICTIBIX U CITa00BUASIINX 00y4YaIONINXCS: YMEHHE HCIIONIb30BaTh pelbe(HO TOUCUHYIO
cucreMy obo3nauenuii JI. bpaitns nis 3anmvcu XuMudeckux Gopmyi.

IIpeameTHble pe3yabTaThl OCBOeHUsI Kypca '"OOmasi m HeopraHm4veckass xumms'"
0TPaKAIOT:



c(hOpMHUPOBAHHOCTH MPECTABICHUN 0 XUMUYICCKON COCTABIISIIOIICH €CTeCTBEHHO-HAYTHON
KapTUHBI MHpA, POJU XUMUHU B TO3HAHHWM SIBICHUH MPUPOJBI, B (OPMUPOBAHUU MBIIIJICHUS U
KyIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIBbHOM TPaMOTHOCTH, HEOOXOIMMOHN sl pelIeHus
MPAKTUYECKUX 33/1ad W DKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO H
MPUPOAHON Cpeae;

BJIAJICHUE CUCTEMOM XUMHUYECKUX 3HAHMM, KOTOpPasi BKIIFOYAET:

OCHOBOTOJIAraIIue TMOHATHS (XMMHYECKUH SJIEMEHT, aroM, H30Tom, S-, p-, d-
ANEKTPOHHBIE OpOUTANIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSPHBIH O00BEM, BAJIEHTHOCTb,
ANEKTPOOTPHUIATENILHOCTh, CTEMEHb OKUCICHHS, XMMHYecKas CBS3b (KOBaJIEHTHAasl, MOHHAasi,
METAJUTMYECKasi, BOJOPOJHAs), KPHUCTAIUIMUECKAsh PEIIeTKa, THUIbl XUMHYECKUX PEaKIIHi,
pacTBOp, AJIEKTPOJUTHI, HEIIEKTPOIUTHI, DICKTPOIUTHUECKAsE AMCCOLUALINS, OKUCIUTENb,
BOCCTaHOBUTEJb, CKOPOCTh XUMHUYECKOHM peaKliy, XUMUYECKOEe PABHOBECHE);

TEOPUU U 3aKOHBI (TEOPUS IEKTPOIUTUUECKON TUCCOLUAIUY, Iepuoandeckuii 3akon J[. 1.
MeHneneeBa, 3aKOH COXpaHEHHUSI MacChl BEIICCTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS YHEPTUU
NpU  XUMHUYECKUX  PEaKIHsIX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHM  SI3BIK  XHUMMHH,
MUPOBO33PEHUECKUE 3HAHUA, JICXKAIIUE B OCHOBE MOHUMAHUS MPUYMHHOCTU U CHUCTEMHOCTHU
XUMHUYECKHUX SIBICHHUN, (PAKTOIOTUYECKHE CBEIEHUS O CBOWCTBAX, COCTaBe, IMOJYYCHUU W
0e30MacHOM HCMOJIb30BaHUHM Ba)KHEHIIMX HEOPraHMYECKHUX BEIIECTB B OBITY W MPAKTHUYECKOU
JEeATEIIbHOCTH YEJIOBEKA;

c(hopMUPOBAHHOCTh YMEHUN BBISABIISITH XapaKTEPHbIC NMPU3HAKU TOHSATHUN, YCTaHABINBATH
WX B3aUMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIIUE TMOHSITHS MPU OMUCAHUU HEOPTaHWYECKHUX
BEILIECTB U UX MPEBPALLCHUI;

c(hOpMHUPOBAHHOCTh YMEHHUIl MCIOJNB30BaTh XUMHUYECKYI0 CHUMBOJHUKY JIJISI COCTaBJICHUS
(dbopMynl BelIeCTB M ypaBHEHUN XHMHUYECKUX pEaKIUi, CHCTEMaTHYECKyl0 HOMEHKIATYpY
(IUPAC) u TpuBHanbHBIE Ha3BaHUS OTIEIbHBIX HEOPraHWYECKUX BEIIeCTB (yrapHblii ras,
VIIEKHUCIIBIA Ta3, aMMHUaK, raiieHasi U3BECTb, HETallleHas W3BECTh, NMUThEBas coOja, MUPUT U
Apyrue);

c(hOpMHUPOBAHHOCTh YMEHUN OMPEEISITh BAJIEHTHOCTh U CTETIEHb OKUCICHHSI XUMUYECKUX
3JIEMEHTOB B COEIMHEHUSAX PAa3IMYHOIO COCTABAa, BUJ XUMHUYECKOM CBsI3U (KOBAJICHTHAs, MOHHAS,
METaJUTMYECKasi, BOJOPOJHASI) B COCIUHEHHIX, THUI KPUCTAJUTMUYECKON PEIIETKH KOHKPETHOTO
BeIlleCTBAa (aTOMHAsi, MOJEKYJISIpHAsl, MOHHAs, METAJNIMYeCcKas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUUECKUX COSAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUHN YCTAHABIMBATH MPUHAAIEKHOCTh HEOPTAHMUYECKUX BEIIECTB
[0 UX COCTaBYy K OMpEeNeICHHOMY KJIacCy/TpyIe COeAMHEHUH (ITPOCThIE BEIIECTBA - METAJUIBI U
HEMETAJIJIbI, OKCU/IbI, OCHOBAHUS, KHUCIOThI, aM()OTEpHBIE THUIPOKCHUIIBI, COJIHN);

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

c(hOpMUPOBAHHOCTh ~YMEHUN  XapaKTEepHU30BaTh JJIEKTPOHHOE CTPOEHHUE AaTOMOB
XUMUYECKHX 3JIeMEeHTOB | - 4 mepuono Ilepmonnueckoil CUCTEMBI XMMHUYECKHX 3JIEMEHTOB
J.W1. MenneneeBa, UCHOIb3ys MOHATHS "S-, p-, d-37€KTpoHHBIE opOuTanu", "sHepreTuyeckue
ypoBHU", OOBSCHATH 3aKOHOMEPHOCTH H3MEHECHHSI CBOWCTB XUMHUYECKUX D3JIEMEHTOB M HX
coeIMHeHUN 1o nepuoaam u rpynmnam [lepuoguueckoit cucteMbl XuMuyeckux snemeHTos /.M.
Mennemneena;

c(hopMUPOBAaHHOCTh YMEHUN XapaKTePHU30BaTh (OMUCHIBATH) OOIINE XUMHUECKHUE CBOMCTBA
HEOPraHMYECKUX BEIECTB Pa3IUYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHME T'€HETUUYECKOU
CBSI3U MEXJly HEOPraHMYECKMMHU BEIIECTBAMU C IOMOIIBIO YPaBHEHUH COOTBETCTBYIOIIUX
XUMUYECKUX PEAKLUM;



c(OPMHUPOBAHHOCTh YMEHUS KJIACCU(PUIMPOBATE XUMHUYECKHUE PEAKLIUHU I10 Pa3TUYHbBIM
npu3HakaM (YMCIy W COCTaBy pEarupyloluxX BeLIECTB, TEIIOBOMY 3(QeKkTy peakuuwu,
W3MEHEHHUIO CTENEHEN OKUCICHUS 3JIEMEHTOB, OOPaTUMOCTH PEaKIIUY, YIaCTHIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUIN COCTABIISITH YPABHEHHSI PEAKIIU Pa3IMYHbBIX THUIIOB, TTOJTHBIC
U COKpAIllEHHbIE YPaBHEHHUS PEaKIMii MOHHOTO OOMEHA, YUHTHIBAsl YCIOBHUSA, MPU KOTOPBIX ITH
peaKIuu UAyT A0 KOHLIA;

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

c(OPMHUPOBAHHOCTh YMEHUH PACKPBIBATH CYHNIHOCTh OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX
PeaxIyii MOCPEeICTBOM COCTAaBJICHUS JIEKTPOHHOIO OalaHca ATUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHHUI OOBSICHITH 3aBUCHMOCTh CKOPOCTH XMMHUYECKON PEaKIUu OT
pa3iauuHbIX (HAKTOPOB; XapakTep CMEUICHHS XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (nmpuniuin Jle [llatense);

c(OpPMHUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh XUMUIECKHE MTPOIIECCHI, JIe)KAIINEe B OCHOBE
MPOMBIIIICHHOTO TIOTYYEeHUSI CEpHOM KHCJIOTBHl, aMMHaka, a TaKke C(HOPMUPOBAHHOCTD
MpeICTaBIeHU 00 OOIMMX HAYYHBIX MPHUHIMIAX M KOJOTHYECKUX MPOOIeMaxX XMMHUYECKOTO
MIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUU TPOBOJUTH BBIUMCICHHUS C HCIOJb30BAaHUEM MOHSITHS
"MaccoBasi 10l BelllecTBa B pacTBOpe", OOBEMHBIX OTHOIIEHMH Ta30B IpPU XUMHUYECKUX
peaxIusIX, Macchl BEIIECTBAa MM 00BeMa Ta30B 10 M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00beMy OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIUU BEIIECTB, TEIJIOBOro 3¢ deKra peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHHUSI MacChl BEIIECTB, IPEBPALICHHS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIaTh MpaBUia MOJB30BAHUS XUMUYECKOW MOCYNON U
1abopaTOpHBIM 00OPYIOBAHUEM, a TAKXKE MPaBUJIa OOPAIEHUS C BENIECTBAMHA B COOTBETCTBHUH C
WHCTPYKIUSIMHU T10 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUHW IUTAHUPOBATh M BBIMIONHATH XHUMHUYECKHH OJKCIEPUMEHT
(pa3nokeHre TMEpOKCHIAa BOAOPOJa B MPHUCYTCTBHM KaTalW3aTopa, OMNPEICICHHUE CPEIbl
PacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCATIHHOIO MHANKATOPA, BIUSHUE PA3IUYHbIX (AaKTOPOB
Ha CKOPOCTh XMMHYECKOM peakluu, peaklid HMOHHOIO OOMEHa, KAa4eCTBEHHbIE pEaKlUU Ha
cynbdar-, kapOoHAT- U XJIOPHUI-aHUOHBI, HA KATUOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIBHBIX
3a7au no TeMam "'Meramibl" u "Hemeramnsl") B COOTBETCTBUM C MpaBHIAMH TEXHHUKHU
0€30MacHOCTH MpHU OOpaIlleHNH C BEIIECTBAMH U TaOOPaTOPHBIM 000pyI0BaHUEM, TTPEICTABIATh
pe3ynbTaThl XMMHUYECKOTO JKCIIEpUMEHTa B (opMe 3alucu ypaBHEHUN COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpPOBATH BBIBOJBI HA OCHOBE ATHX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3UPOBATH XUMUYCCKYIO HH(OpMaIHIo,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (CpEJCTBA MAacCOBOM KOMMyHHKauuu, WHTEpHET u
APYTHX);

c(hOpMHUPOBAHHOCTh YMEHUH COOMIOAATh MpaBWJIa HKOJOTMUYECKH I1eJ1eco00pa3Horo
MOBEACHUST B OBITY M TPYIOBOM JEATENbHOCTH B I€JIIX COXPAHEHHUS CBOErO 370pPOBbS U
OKpY’Karollel MpUPOJIHOM cpesbl, 0OCO3HABATh OMACHOCTh BO3/EWCTBHS HA JKUBbIE OPraHU3MBbI
OTIpe/ICNIEHHBIX BEIIECTB, MOHUMAasi cMbIcH nokasarens [1JIK, moscHATh Ha mpumepax CrocoObl
YMEHBUIEHUS U IPEIOTBPALEHUS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsT 00Yy4YaroIIUXCsl ¢ OTPAaHUYECHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHE NPUMEHSTh
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHUS BEILIECTB M XUMUYECKUX SBJICHUI;

JUIS CJIETIBIX U CTA0O0BUAAIINX 00y4arOIIUXCsl: YMEHHE UCTIONb30BaTh Pelbe(PHO TOUCUHYIO
cucremy obo3HaueHuit JI. bpaiins nis 3anucu Xxumudeckux Gopmy.



Pe3yabTaThl 0CBOEHHS AU CHUILIMHBI HANPABJIEeHbI HAa (OPMHPOBAHME OOIIUX U
npodeccuoHATbHBIX KOMIETEHIHIi, pe3yIbTATOB BOCITUTAHUSA:
O01ue KOMIETeHIIUHU:

OK 01. BeiOupats ciocoOsbl petieHus 3a1ay npodeccuoHanbHOM AesITeTbHOCTH,
IIPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM.

OK 02. OcymiecTBasTh MOUCK, aHATTU3 M UHTEPIPETALNIO HH(OpMAIH, HEOOXOTUMOM
JUIs BBIITOJIHEHMS 3a]1a4 ITPO(ECCUOHAIBLHOM 1€ TEIbHOCTH.

OK 03. [TnanupoBaTh U pean30BbIBATE COOCTBEHHOE MPOPECCUOHATBFHOE U TMYHOCTHOE
pa3BUTHE.

OK 04. PaboTath B KOJUIEKTHBE U KOMaH/1e, YPPEKTHBHO B3aUMOICHCTBOBATH C
KOJUIEraMH, pyKOBOJICTBOM, KIIMEHTAMHU.

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

IIpogeccuonanbHbIe KOMIIETEHIIUH:

I1K 1.6. Bectu yuet cpoka ciry:x0bl, HApaOOTKH 0OBEKTOB IKCIUTyaTal[H, TPUIHH
OTKa30B, HEUCIIPABHOCTEN U MOBPEXK/ICHUI OECIUIOTHBIX BO3AYIIHBIX CY/0B CAMOJIETHOTO THIIA.
JInuHOCTHBIE pe3yabTaThI:

JIP.1 Oco3Harouuii ce0s rpakJaHHHOM U 3aLIUTHUKOM BEJIMKOM CTpaHbl

JIP.16 IIpuHuMaronInii OCHOBBI 3KOJIOTUYECKOM KYIbTYPbI, COOTBETCTBYIOLEN
COBPEMEHHOMY YPOBHIO 3KOJIOTUYECKOTO MBIIIJICHUS, IPUMEHSIOLINI OIBIT 3KOJIOTUYECKU
OpPUEHTUPOBAHHOHN pe(IeKCUBHO-OLICHOUYHOM U MPAKTUUECKOU JIeSITETbHOCTH B KU3HEHHBIX
CUTyalUsiX U MpodeccuoHaIbHON 1eATeIbHOCTH

JIP.19 [leMoHCTpHpYyIOUIMI YPOBEHb MOATOTOBKH, COOTBETCTBYIOUIUI COBPEMEHHBIM
CTaHJapTaM U MePeIOBbIM TEXHOJIOTHSIM, TOTPEOHOCTSAM PETMOHAIILHOTO PBIHKA.

1.3. PacnipeniejieHue olleHUBAHMS Pe3yJIbTATOB 00Y4YeHUsl

Pe3yabTaThl 0CBOCHHUA IMCHUIIIMHBI PesysbTaThl 0cBOCHMS DopMbI H METOAbI OLIEHKHU
AUCHHUILIMHBI HATIPABJICHBI
Ha (opMupoBaHHUe

OK u IIK JIP
3HaHUS M YMEHHS:
dopmyaupoBaTh 6a30BbIe OK 01,0K 02, | JIP1,JIP | -oueHka pe3yIbTaToB
NOHSITHS ¥ 3aKOHbI XUMHH OK 04,0K 05, | 16,JIP 19 | BelmoNHEHUsT  MPAKTHYECKUX
e  COCTaBJIATH XMMUYECKHE OK 07, IIK 3a71aHuk;
1.6. -TECTUPOBAHUE;

(hOopMyIIbI COSTMHCHUI B
COOTBETCTRBHM CO CTENEHEIO -YCTHBIC OTBETHI Ha BOIIPOCHI
OKUCJICHUS XUMHYECKHUX
3JIEMEHTOB, HCXOA U3
BAJICHTHOCTHU U
3JEKTPOOTPUIIATEIHLHOCTH:

. XapaKTepU30BaTh
XUMHUYECKHUE PJIEMEHTHI B
COOTBETCTBHUU C UX MOJOKEHUEM
B MIEPUOIMYECKON CHCTEME
XUMHUYeCcKuX djiemeHToB J[. 1.

Menneneena

XapakTepu30BaTh THIIBI OK01,0K 02, | JIP1,JIP | -oueHka pe3yJIbTaToB




XUMHYECKUX PeaKIuii:

L COCTaBJIATH pCAKIIUU
COCIIMHEHUS, PA3TIOKEHUS,
oOMeHa, 3aMeILCHMS,
OKHCJIUTETBHO-
BOCCTAaHOBUTCIIBHBIC PECAKIINN
o COCTaBJISITh YPABHCHHSI
XUMHYCCKUX PCAKIMH HOHHOT'O
oOMeHa C y4acTueM
HEOPTaHUYECKUX BEIICCTB

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

16, JIP 19

BBIMIOJIHCHUSL ~ MPAKTUYECKUX
3aJIaHuM;
-TeCTUPOBAHHUE;

-YCTHBIC OTBETHI Ha BOIIPOCHI

HcciegoBath cTpoeHUE H
CBOMCTBA HEOPraHUYECKUX
BelleCTB:

e KJaccuuIUpPOBaThH
HEOpPraHW4eCKHe BEILECTBA B
COOTBETCTBHUH C UX CTPOCHHUEM

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

e  KJaccu(uIUpPOBAThH
OpraHN4Y€CKUC BCUICCTBA B
COOTBETCTBHUHM C UX CTPOCHUEM

®  yCTaHaBIIMBATH
3aBUCUMOCTb (PU3UKO-XUMHUYECKHUX
CBOWCTB OPraHUYECKUX BELIECTB OT
CTPOEHUS MOJIEKYJI

®  cCIeI0BaTh KAYECTBEHHbBIE
pP€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 OTBETEI Ha BOIIPOCHL

XapakTepu30BaTh BJIMSIHUE
Pa3JIHYHBIX (PAKTOPOB HA
pPaBHOBeCHE U CKOPOCTh
XHMHYECKUX PeaKIuii:

. XapaKTEepPU30BaTh BIUSHUE
KOHIICHTpALlUN Pearupyronmx
BEILIECTB U TEMIIEPaTyphl Ha
CKOpPOCTb XUMHYECKHUX PEAKLUN
. XapaKTEepU30BaTh BIUSIHUE
W3MEHEHHUS KOHIIEHTPALUU
BEILECTB, PEAKLIUH CPEIbl U

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

JIP 1, JIP
16, JIP 19

-OIICHKa PE3yJIbTAaTOB

BBITIOJTHEHUSI ~ TPaKTUYECKHUX
3aJIaHUM;
-TECTHPOBAHUE;

-YCTHBIC OTBETEI Ha BOIIPOCHI




TEMIEPATYpPhl HA CMELICHNE
XMMHUYECKOTI'0 PABHOBECHS

HccaenoBaTb HCTHHHDBIE
PAcTBOPBI € 3aJAHHBIMH
XapaKTepUuCTHKAM:

®  pa3JMyYaTh UCTUHHBIC
pacTBOPHI

e  OIIEHHWBATH ITOCIICICTBHUSI
OBITOBOI M MIPOM3BOICTBEHHOM
JIeSAITCIbHOCTH YeJIOBEKA C
MO3UITAM SKOJIOTHUYECKOM
0€e30I1aCHOCTH

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

JIP 1, JIP
16, JIP 19

-OIIEHKA
BBIMTOJTHCHUS
3aJIaHUM;

-TECTUPOBAHUEC,

pe3yIbTaToB
NPaKTHYECKUX

-YCTHBIC OTBETEI Ha BOIIPOCHI

HeJn 1MCHNUIIJINHDBI:

dbopMupoBanue CHUCTEMBI
XUMUYECKHUX 3HaHUN KaK
BaKHEUILIECH COCTAaBJISIOLLEH
€CTECTBEHHO-HAy4YHON KapTUHBI
MHpa, B OCHOBE KOTOPOW Jexar
KIJIFOUEBBIE MOHSATHSA,
(dhyHIaMeHTaTbHbBIE 3aKOHBI u
TEOpPUH XHUMHH, OCBOEHHE S3BIKa
HayKd, YCBOGHHME U TIOHHMAaHHE
CYITHOCTH JOCTYIHBIX 00O0OIICHHIA
MHPOBO33PEHUYECKOTO Xapakrepa,
O3HAaKOMJICHHE C HCTOpPHEH HuX
Pa3BUTHS U CTAHOBJICHUS;

dbopMupoBaHHEe U pa3BHUTHE
MPEJICTABICHUI 0 HAYYHBIX METOJIaX
[MO3HAHUS BEIIECTB M XHMHYECKHX
peakuui, HEOOXOIMMBIX TSt
MpUOOpETEeHUS yMEHUI
OpPUEHTHPOBATHCS B MUPE BEIIECTB U
XUMUYECKHX SIBJICHUH, HWMEIOIIHNX
MECTO B MPUPOJIEC, B IPAKTHUECKON U
MOBCEIHEBHON JKU3HU;

pasBUTHE YMEHUH U CIOCOOOB
JESITCIIbHOCTH, CBSI3aHHBIX c
HaOmOACHUEM W OOBSICHCHHEM
XUMHUYECKOTO IKCIIEPUMECHTA,
coOIII0/ICeHNEeM TIPaBMJI 0€30MacHOro
oOpalieHus ¢ BeIECTBAMH.

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

JIP 1, JIP
16, JIP 19

-OILIEHKA
BBITTOJTHCHUS
3aJIaHNM;

-TeCTUPOBAHMUE;

pe3yIbTaToB
MIPAKTUIECKUX

-YCTHBIC OTBETHI Ha BOIIPOCHI

3agaym AMCHMIIHHBI:
ajanrtaiys  o0yyaromuxcs K

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

JIP 1, JIP
16, JIP 19

-OIICHKa
BBITIOJTHCHUA

pe3yIbTaToOB
MIPaKTHYECKUX




YCIIOBUSIM JUHAMHUYHO
Pa3BUBAIOIIETOCS Mupa,
(GbopMHpOBaHHE  HMHTEIUICKTYaJbHO
pa3BUTOM JIMYHOCTH, TOTOBOM K
camM0o00pa30BaHuIo,
COTPYAHHUYECTBY,
CaMOCTOSITEIBHOMY MIPUHATHUIO
IPaMOTHBIX PEIIEHUN B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBA3AHHBIX
C BEIIECTBAMHU U UX IPUMEHEHHUEM;

dbopMupoBaHue y
oOyyaromuxcsi KIIYEeBBIX HaBBIKOB
(KTrOUEBBIX KOMITCTCHIIUH ),
HMMEIOLIUX YHUBEPCAIbHOE 3HAUCHUE
TUISt pa3IMYHBIX BUJIOB
NESTEIBHOCTH: PEIICHUsT TPOodIeM,
MONUCKa, aHaiu3a W 0o0paboTKH
uH(popMaluy, HEOOXOAUMBIX IS
pHoOpeTeHus OTIbITa
NESTSIBHOCTH, KOTOpas 3aHUMaeT
BaXHOE MECTO B MTO3HAHUU XHMHH, A
TaKXKe [JI1 OLEHKH C TO3HIUHI

9KOJIOTHYECKOM 0e30IMacHOCTH
XapakT€pa BIMAHHUA BCIIECTB H
XHUMHUYCCKHUX mponeccoB Ha

OpraHM3M 4YeJOBEKA W MPHUPOAHYIO
cpeny,

pa3BUTHE MI03HABATEIIbHBIX
WHTEPECOB, HHTEIUICKTYaJbHBIX U
TBOPYECKUX crocoOHOCTEH
oOydJaronmxcs: CIOCOOHOCTH
CaMOCTOSITENIBHO npuoOperaTsb

HOBBICE 3HAaHUS MO XHUMHUU B
COOTBETCTBUM  C  JKU3HEHHBIMU
MOTPEOHOCTAMH, UCIIOJIb30BATh
COBPEMEHHBIE  HMH(OPMAIMOHHEIC
TEXHOJIOTHH ISl TIOUCKA U aHaJIHM3a
y4eOHOM M  Hay4yHO-IIONYJISIPHOMN
nH(popManuu XUMHYECKOTO
COJIep)KaHUS;

dbopMupoBaHUE M pa3BUTHE Y
o0OyJaromuxcsi acCONMATUBHOTO M
JIOTUYECKOTO MBIIUTICHHS,
HaOJII0IaTEeIFHOCTH, COOPAaHHOCTH,
aKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJIMMBI, B YaCTHOCTH, IIPH
IUTAHUPOBAHUM W TPOBEICHUU
XUMHYECKOT0 IKCIIEPUMEHTA;

OK 07, IIK
1.6.

3aJIaHuM;
-TeCTUPOBaHHUE;
-YCTHBIE OTBETHI Ha BOMPOCHI




BOCIIHTAHHE y OO0YyYarouuxcs
yOeXA€HHOCTH B T'YMaHHCTUYECKOM
HaIpaBJIEHHOCTH XUMHH, €€ BaXKHON

poIM B  PpELICHUH TJ00AIbHBIX
npooeM parroHaILHOTO
MIPUPOIOIIOIB30BAHMSI, ITOMOTHEHHUS
SHEPreTUYECKHUX pecypcoB u
COXpaHCHHSI MIPUPOTHOTO
paBHOBeCHS, OCO3HAHUS
HEOOXOIUMOCTH OepeKHOTO

OTHOILIEHHUA K MpPUPOJE U CBOEMY
3I0pOBbIO, a TaKXe NpHOOpeTeHus
OIlbITa KMCIOJIB30BAHUA ITOJYYCHHBIX
3HAHUM IJid TIPUHATUSA T'PaAMOTHBIX
pELIEHNH B CUTYyalUsIX, CBSI3aHHBIX C
XMUMHUYECKUMH SIBJICHUSMHU.

Kon n HaumeHnoBanmne popmMupyemMbIX KOMIETEHIU A

Paznen/Tema

KonTpoabHo-
OLICHOYHBbIC
cpeacTBa

OK 01. BeiOupatsb criocoObl penieHus 3aaau
npo¢eCCHOHAIBHON AEATENbHOCTH, IPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTAM.

Tema 1.1.

3amanme 1.1.2
3amanue 1.1.3

3amanme 1.1.4
3aganue 1.1.5

Tema 1.2.

3amaunue 1.2.1

Tema 2.1.

3amanmne 2.1.1
3ananue 2.1.2
3amaname 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.

3adanue 5.1.1




Tema 6.1.

3adanue 6.1.1

Ouyenounvie
cpedcmea

npomeoic.
ammecmayuu

OK 02. OcyiiecTBiATh NOUCK, aHAJIU3 U UHTEPIPETALIUIO
nH(popManuu, HeOOXOAUMOM JIJIs1 BBITIOJHEHUS 33124
npodeccuoHANBHON IeATEeTbHOCTH.

Tema 1.2.

3aodanue 1.2.1

3ajanne 1.2.2
3aganue 1.2.3

Tema 3.1.

3adanue 3.1.1.

Tema 3.2.

3adanue 3.2.1

Tema 4.2.

3adanue 4.2.1.
3adanue 4.2.2.
3adanue 4.2.3.
3aoanue 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.

3adanue 6.1.1

Ouyernounbie
cpedcmsa

npomeoic.
ammecmauuu

OK 04. PaboTaTh B KOJIJIEKTUBE U KOMaHAE, YPPEKTUBHO
B3aMMOJICHCTBOBATH C KOJUIETaMH, PYKOBOJICTBOM,
KIIUEHTaMHU.

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.

Ouernounbie
cpedcmsa

npomeoic.
ammecmayuu

OK 05. OcymecTBiasiTe YCTHYHO U NHCbMEHHYIO
KOMM YHHKAIHIO Ha rocy/1apCTBEHHOM A3BIKE
Poccuiickoit @enepauuun ¢ yd4eTroM OCOOEHHOCTEH

COLIMAJILHOTO U KYJIbTYPHOTO KOHTEKCTA;

Tema 6.1.

3adanue 6.1.1.

OK 07. ConeiicTBOBaTh COXpAaHEHHUIO OKPY KaroIIeh
cpelbl, pecypcocoepexeHuio, 3G PeKTUBHO NeHCTBOBATH
B UpPE3BBIYANHBIX CUTYAIIHSIX.

Tema 6.1.

3adanue 6.1.1.

Ouyenounvie
cpedcmesa

npomeoic.
ammecmayuu

I1K 1.6. Bectr yueT cpoka ciyx0bl, HapaOOTKH 00BEKTOB

Tema 2.2.

3adanue 2.2.1.




JKCILTyaTalluy, IPUYMH OTKAa30B, HEUCIIPAaBHOCTEN U 3adanue 2.2.2.
MOBPEXICHUN OECTIIIOTHBIX BO3YITHBIX CYOB 3adanue 2.2.3.
CaMOJIETHOTO THUIIA. 3adanue 2.2.4.
3adanue 2.2.5.
3adanue 2.2.6.

Ouyenounvie
cpedcmea

npomeofc.
ammecmayuu

2. ®oHbI OLIEHOYHBIX CPEACTB A TeKYlIero KOHTPOJISA yCIeBaeMOCTH U MPOMeKYTOYHOMH
aTTecTaluu.
2.1. OueHoYHbIE CPEACTBA TEKYLIEr0 KOHTPOJIA yCIIeBaeMOCTH

Tekymuil KOHTPOJIb OCYLIECTBIISETCA Ha Ka)KIOM 3aHATUH B XOJI€ OCBOCHMS Marepuasa B
(opMe yCTHOTO OMpoca, BHIMOJHEHUE 33JaHUi B TECTOBOM (popMe, BBIIOIHEHUS NMHUCHbMEHHBIX
3aJaHUil Ha COCTaBJICHHE YPaBHEHMU peakIvii, 3aJJaHUi Ha KJIACCH(PHUKAIMIO ¥ HOMEHKIIATYPY
XMMHYECKHX COEIMHEHUH, IPAKTUKO-OPUEHTUPOBAaHHbIE 3aJaHKsl. B Xole TeKylero KOHTpOJIsA
OCYIIECTBISIETCS KaK T[pynmoBas, TaKk M WHJIMBHAyajdbHas paboTa mpenojaBaTess C
00yJaronuMcs.

@®opMbl M METOAbI TEKYLIEro KOHTPOJS: YCTHBIM M INUCBMEHHBIN OIPOC, TECTUPOBAHUE,
BBIITOJIHEHUE PAKTUYECKUX paboT U T.1II.

YCTHBI OIIPOC — KOHTPOJIb, MPOBOAUMBIM IIOCJIE HU3y4YEHUs MaTepHala 0 OAHOMY HIIU
HECKOJIBKUM TeMaM (pazjenaM) JUCLHMIUIMHBI B BHJE€ OTBETOB Ha BOIPOCHI U OOCYKIACHUS
3aKOHOMEPHOCTEN B XUMHH.

[IucbMeHHBIH KOHTPOJIb — KOHTPOJb, Mpeanojiaraloumii paboTy ¢ MOCTaBIEHHBIMU
BOIIPOCAMH, PEUICHUEM 3a7a4, BBIIOJHEHHEM IPAKTHYECKUX 3aJaHUM IO OTACIBHBIM TeMaM
(paznmenam) kypca.

[Ipu npoBeneHNM NTUCHMEHHOIO OMpOoca OOYYaIOIIUICS MPOYUTHIBAET 3aJaHUSI U OTBEYAET
NMCbMEHHO Ha BOIIPOCHI (pelaeT 3a7aHusi) B J1Io00M mHopsjke. Bpems BbimonHenust pabotsl: 45
MUH.

KomMOuHupOBaHHBII Ompoc —  KOHTPOJb, MNPEAYCMATPUBAIOIIUI  OJHOBPEMEHHOE
WCIOJb30BAHNE YCTHOM M THCBHMEHHOW ()OpM OLEHKM 3HAHWI 1O OJHOW WM HECKOJIBKUM
TEMaM.

[Ipy mnpoBeneHMHM TEKYIIETO KOHTPOJS YCIIEBAEMOCTH OOYYalOUIMXCA HCIOJIb3YIOTCS
CJIEAYIOLINE KPUTEPUU OLICHOK:

1) Kpumepuu ouenku 6bInOJIHEHUA YCIMHO20 ORPOCA:

OueHka «HeYJIOBJIETBOPUTENbHO» - TIPH OTBETE OOHAPYXKEHO HEMOHUMAaHUE
oOydaromumMmcsl cofiepKaHusl y4eOHOro MaTepuana; OMYIICHbl CYIIECTBEHHBIE OIIMOKH,
KOTOpPBIE 00YJAIONTUICS HE MOKET UCTIPABUTh MPU HABOAIIUNX BOIPOCAX MPErogaBaTes.

OueHka «yJA0BJIEeTBOPUTEIbHO» - OTBET IMOJIHBINA, HO MPU 3TOM JOMYIIEHA CYIIECTBEHHAs
OIMOKa WJIM HEIOJHBIA OTBET, HECBA3HEIN.

OneHnka «xopomio» - OTBET NOJHBIM M IPABWIBHBIM Ha OCHOBAaHWU W3YYEHHBIX TEOPUH;
Martepuas U3JI0KEH B ONPEACIEHHON JIOTMYECKOM ITOCIIEI0BATENbHOCTH, MIPU 3TOM JIONYIIEHbI
JIBE-TPHU HECYIIECTBEHHBIE OMIMOKH, UCIIPABICHHBIC 110 TPEOOBAHUIO MPETIOaBATEIIS.

OuneHka «OTJIMYHO» - OTBET MOJIHBIA M MPABWIbHBIM HA OCHOBAHWU WM3YYECHHBIX TEOPHUH;
Marepua U3J0KEeH B JIOTMUECKOM MOCIeA0BAaTEIbHOCTH; OTBET CAMOCTOSITENIbHBINA, BO3MOXKHA
OJIHAa HECYIIECTBEHHAs OIIHOKa.

2) Kpumepuu oueHKU 6bINOJIHEHUA RUCOMEHHOU/ NPAKmMuU4ecKol padomol (6 mom uucie
6 pamkax oughgpepenyupoeannozo 3auéma):



OneHka «OTJMYHO» - JIaH IMOJHBIA OTBET Ha OCHOBE M3YYEHHOIO MaTepHuala, BO3MOXKHA
HEeCYIIeCTBEHHAas OIIMOKa.

OneHka «xopomio» - JTOMycTUMa HEKOTOpash HEMOJHOTa OTBETa, MOXeT ObITh He Ooiiee
JIBYX HECYIIECTBEHHBIX OIINOOK.

OneHka «yJA0BJIeTBOPUTEJIbHO» - pa0oTa BBIIOJHEHA HEMOJHO (HO HE MEHee 4YeM Ha
IIOJIOBUHY), HUMEeTCsl He Oojiee OJHOM CyIIeCTBEHHOM OMMOKM M 1pu 3ToM 2-3
HECYII[ECTBEHHEIE.

OneHka «HeyJI0BJETBOPHUTEJIBHO» - padoTa BHITIOJHEHA MEHBIIE YeM Ha TIOJIOBHHY,
MUMEETCsl HECKOJIBKO CYIIECTBEHHBIX OLIHOOK.

3) Kpumepuu oueHusanus MEeCMOBbIX 3A0AHUIL:

IIpouent OueHka YPOBHS MOATOTOBKHU
pe3yJbTaTUBHOCTH 0aJL1 (0oTMETKA) BepOaJIbHBII aHAJIOT
90 + 100 5 OTJIMYHO
70 + 89 4 XOPOIIO
50+ 69 3 YOBJIETBOPUTEIIHHO
MeHee 49 2 HEYJOBJIETBOPUTEIHHO

4) kpumepuu ycmnozo omeema na ougpepenyuposannoi 3auéme:

OuneHka «OTJIMYHO» - WCYEPINBIBAIOIINN, TOYHBIM OTBET, IEMOHCTPUPYIOIIMKM XOpoluee
3HaHME BOIIPOCA, YMEHHUE MCIOJIb30BaTh KPUTHUECKHE MaTepHalbl Uil apryMEeHTaluu |
CaMOCTOSITENIbHBIX BBIBOJIOB; CBOOOJIHOE BJIaJICHHUE HAy4YHOM TEPMHHOJIOIHEH; YMEHUE U3JlaraTh
MaTepuall OCIeJ0BATENbHO, AeaTh 0000IIEHNS 1 BHIBOIBI.

OueHka «X0pouio» - OTBET, OOHAPYKUBAIOIINN XOpOIlIee 3HAHWE W TMTOHUMaHHEe y4eOHOTO
Marepuaga, yMEHHE AaHAJIU3UpOBaTh, INPUBOAS IPUMEPBI; YMEHHME M3Jaratb MaTepual
MOCIIEIOBATENIbHO M TpaMOTHO. B 0TBeTe MOXET ObITh HEAOCTATOYHO IIOJHO pPa3BEepHyTa
apryMeHTalus, BO3MOXXHBI OTJIEJIbHbIE HEAOCTaTKH B (DOPMYIHPOBKE BBIBOJIOB; JOMYCKAIOTCS
OTJIeJIbHBIE TOTPELTHOCTH B PEYH.

OuneHka «ya0BJETBOPHUTENbHO» - OTBET, B KOTOPOM MaTepuaj PACKPHIT B OCHOBHOM
MpaBWJIbHO, HO CXEMaTUYHO WJIM  HEJOCTaTOYHO TMOJHO, C  OTKJIOHEHHUSMHU  OT
MOCTIeIOBAaTEIbHOCTH HW3JI0XKEeHUA. HeT MONMHOIEHHBIX OO0OOIIEHWH M BBIBOJOB; JOMYIIEHBI
OIMOKH B peueBOM 0(OPMIICHUH BHICKA3bIBAHUS.

OneHka «HeyAOBJIeTBOPUTEJIBbHO» - OTBET OOHApYXXMBaeT HE3HaHME Marepuaiza |
HEYMEHHE €ro aHaJu3MpoBaTh, B OTBETE OTCYTCTBYIOT HPHUMEpBI; HapylleHa JIOTMKa B
U3JIOKEHUH MaTepuana, HeT HEeOOXOAMMBIX OO0OOIIEHH U  BBIBOJOB; HEJIOCTATOYHO
c(hopMUPOBaHbI HABBIKK YCTHON pEyu.

Bce 3anmnmanupoBanHbie padOTHI IO TUCIUIIITNHE 00s13aTEIBHBI JJ151 BHITIOJTHEHHUS.

Pa3zoen 1. Ocnoevt cmpoenus eeuiecmea

Tema 1.1. Ocnogvl cmpoenus eujecmea

3amanue 1.1.1. TemaTuka ycTHOTO ompoca

1. JlaiiTe onpeneneHus MOHATUNA «aTOM», «BEIIECTBO», «MOJIEKYIa», «IIPOCTOE BEIIECTBO,
«CII0KHOE BEILIECTBOY, «XUMHUYECKHM d51eMeHT». [IpuBeauTe npuMepsl NpOCThIX U
CJIO’KHBIX BEILIECTB.

JlaiiTe onpenesieHNe 3aKOHY MOCTOSTHCTBA COCTaBa BEIIECTBA.

[aiite onpeneneHne 3aKOHy COXpaHEHHUsI MAcChl BEILIECTBA.

Jaiite onpeneneHre BaIEHTHOCTH

Kaxk onpenensiercs BaIeHTHOCTh aTOMa XUMUYECKOTO 3JIeMeHTa?

SNk W




6. /[laiite onmpeneneHue AByM MpaBUiiaM TEOPUH XUMHUUYECKOU CBSI3H
7. Ha3zoBute BUIBI XUMHYECKOU CBA3U
8. HazoBute MexaHU3MbI 00pa30BaHUS KOBAJICHTHOMN CBSI3U

3aganwue 1.1.2. TemMaTrka NUCEMEHHOTO 3aIaHUS:

1. Omnpenenute BaJ€HTHOCTH XUMHUUYECKHUX 31eMeHTOB B opmyrnax NHs u CaO u cocraBbTe
(hopMyny coeJUHEHHsI KalblUs ¢ a30TOM, B KOTOPOI OHU MPOSIBISIOT TaKyIO JKe
BaJICHTHOCTb.

2. Ompenenute BaleHTHOCTH 3neMeHTOB B coenHeHusax: KClOs, AIPO4, CaCOs, FeSO4

3. Ilepenummte popmyssl BelecTs, MoMeleHHbIX o1 Homepamu (I-VII) B teBom cToO1e.
Bribepute v onuImTe COOTBETCTBYIONINE UM Ha3BaHUS U3 MpaBoro ctoibuka (A-X):

1. Na=S A. Hutpwug......
2. MnO: b. Xnopun......

3. FeCls B. Okcur.......

4. CasN2 . Momun......

5. Alls . Cynbdus....

6. NiHs E. bpomur......

7. MgBr2 K. Tunpun......

4. CoctaBbTe (hOPMYJIBI:

- okcuaa yriepoaa(Il) - xnopuna kobansTa(ll)

- okcuaa yriepoaa (IV) - autpupa xenesa (I1I)

- xnopuna docdopa(Ill) - cynbduna meau(Il)

- OpomuIa ATFOMUHUS - okcyaa mapranna (VII)
- loauaa MarHus - okcuzaa xpoma (1II)

- TUApUIA KaJus - TUApUAA KaJlbLus

5.3agaun:
BorunciauTe OTHOCUTENBHBIE MOJIEKYJISIPHBIE MACCHI:

BapuanT 1: okcuna xenesa (III) Fe>Os, ruapokcuaa kanpuus Ca(OH)a,
Bapuanr 2: mutpara menu (II) Cu(NOs3)2, rmunepuna CsHgOs,

Bapuanr 3: oxcuna yriepoaa (IV) CO», azornoit kucinotst HNOs3,
Bapuanr 4: ruapoxcuaa amomunusa Al(OH)s3, kapOonara kanus KoCOs.

Omeemul K 3a0anuio 1.1.2.

1. NH;3(3,1), CaO (2,2), CasN:
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. TemaTrka MUCEMEHHOIO 3aaHNS:
Bapuanm 1

1. OmpenenuTe JIEMEHT CO CXEeMOU pacipeiesieHUs JIEKTPOHOB B aToMe 2, 8, 4: a) Mg; 0) Si; B)
Cl;r) S.

2. MakcuManbHOE YHCIIO 3JIEKTPOHOB HA TPEThEM SHEPreTHUECKOM YpoBHE: a) 14; 0) 18; B) 8; 1)
24,

3. Opburanu, umerome chepudeckyro Gopmy, Ha3bIBAIOT: a) S-OPOUTAIAMHE; 0) p-OpOUTATIIMU;
B) dopOutansamu; r) f-opouransimu.

4. MakcuManpHOE YUCIIO 3JIEKTPOHOB Ha p-opOuTaisx: a) 2; 6) 6; B) 10; r) 14.

5. Ckospko opOuTaneit B aroMe BOJOPO/Ia, Ha KOTOPBIX HAXOASATCS 3JeKTpoHbI? a) 1; 6) 2; B) 3;
r) 4.



6. ATOM KaKoro XUMHUYECKOTO 3JIEMEHTa COJIEPKUT Tpu nipoToHa? a) B; 6) P; B) Al; r) Li.

7. ATOM Kakoro XMMHYECKOT0O dJIEMEHTa UMeeT 3apsf sapa +227 a) Na; 6) P; B) O; 1) Ti.

8. Uucno HEUTPOHOB B aTOME MapraHiia paBHo: a) 25; 0) 29; B) 30; r) 55.

9. KonnuecTBo HeclapeHHBIX 3JIEKTPOHOB B aTOME cephl paBHO:a) 1; 6) 2; B) 3; 1) 4.

10. CocTaBbTe 2JEKTPOHHYIO KOH(MHUTYpalLuio (pacnpeaeneHe 3JIeKTPOHOB M0 SHEPTeTHUECKUM
YPOBHSIM M OpOHTAJIIM) aTOMa aproHa

Bapuanum 2

1. OnpenenuTe 2JIEMEHT CO CXEMOU pacipeiesieHus SJIEKTPOHOB B aTtoMe 2, 8, 8: a) Na; 0) P; B)
Al;T) Ar.

2. MakcuManbHO€E YHMCIIO 3JIEKTPOHOB Ha YETBEPTOM SHEPTeTUYECKOM ypoBHE: a) 14; 0) 32; B)
26;T) 18.

3. OpOuTanu, UMEIONINE TaHTENe00pa3Hyt0 (GopMy, Ha3bIBAIOT: a) S-opouTansaMu; 0) p-
opburansamu; B) dopburansmu; r) f-opouransimu.

4. MakcuManbpHOE YHCIIO 3JIEKTPOHOB Ha s-opOuTanix: a) 2; 6) 6; B) 10; ) 14.

5. CkoapKo opOuTaneil B aromMe refus, Ha KOTOPBIX HAXOSATCs 2NeKTpoHbI? a) 1; 6) 2; B) 3; 1) 4.
6. ATOM KaKkoro XuMHU4eCKOT0 3JIEMEHTa COJEPKUT AecATh AeKTpoHoB? a) S; 0) H; B) Ne; r) Li.
7. ATOM KaKoro XMMUYECKOT0 dJIeMEeHTa umeeT 3apsn sapa +35? a) Ni; 6) Pt; B) Br; 1) Te.

8. Uncmo HENTpOHOB B aTOME ITMHKA paBHO: a) 65; 0) 22; B) 30; 1) 35.

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

10. CocTaBbTe 3JEKTPOHHYIO KOH(PUTYPALHIO (pacTpeeIiCHUE dJIEKTPOHOB 10 YHEPTETUYECKUM
YPOBHSIM M OpOUTaIsIM) aTOMa aproHa

OTBETHI Bapuanr 1: 1-6,2-6,3-a2,4-0,,5-a,6-r,7-1,8-B,9-0.

Bapuanr2: 1-1,2-6,3-6,4-2a,,5-2,6—-8,7—B,8-1,9—a.

3amanue 1.1.4. TectupoBanue no teme CTpoeHUE aToMa

1.3apsin sigpa aToma xeje3a paBeH:
)+8; 2)+56; 3)+26; 4)+16.
2.OneKTpoHHAs KOHPHUTYpalys aToMa repMaHust:
1)1522522p®3s?3p©3d°4s24p®;
2)1522522p®3s23p®3d®4s%4p%;
3)15%2s%2p®3s23p®3d'%4s%4p?;
4)15%2s%2p®3s%3p®3d!%4p*
3.D5eKTpOHHYIO KOH(PUTYpALIHIO, UACHTUUYHYIO KOHQHUTypallii aToMa aproHa, UMeeT UOH:

1)Na*; 2)Cu; 3)S%; HF
4.00111ee 4yncio IIEKTPOHOB Y HOHa Mn2+:

1)23; 2)25; 3)27; 4) 55.
5.5 npo atoma K conepkur:

1) 19p u 19n; 2)40p u 19n; 3) 19p u 40n; 4) 19p u 21n.
6.HauMenbImmii paguyc uMeeT aToM:

1)S; 2)Al; 3)Cl; 4)Ar.
7.HanmeHbIMi paanyc UMeeT UOH:

1HMg**; 2)S%; 3)AIP; 4)CI.
8.Hanbonbmuii paanyc umeer aTom:

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

9.9J’IeKTpOHHYIO KOH(i)I/IpraLII/IIO BHCIIHCT'O 3JICKTPOHHOT'O CJIOA 3Sz3p6 HMCIOT COOTBETCTBCHHO
aTOM M MOHBI:

DA, CI, 8% 2)KrY, K, Ca*; 3)Ne’, CI', Ca**; 4)Ar°, CI, Ba®.
10.Ywucno d-31eKTpoHOB y aTOMa Cephl B MAKCUMAaJIBbHO BO30YKIEHHOM COCTOSTHUU PaBHO:
1; 2)2; 3)4; 4)6.

11.Pactipenienenne 3JI€KTPOHOB B HOPMAJIbHOM COCTOSIHHM B @TOME CEPBI IO YIHEPTE€THUYECKUM
YPOBHSIM COOTBETCTBYET psiy LUpp:



1)2,8,6; 2)2,8,8; 3)6,8.8; 4)2,8,2,4.
12.Han6obI1yt0 3JEKTPOOTPUIIATSIIEHOCTh HMEET aTOM:
1) kucnopona; 2) cepsl; 3)ceneHna; 4)remnypa.

13.120eMeHTHI PacooKeHb! B MOPSAIKE YObIBAaHHSI BOCCTAHOBUTEIBHBIX CBOMCTB!

1)Li, Na, K, Rb; 2)RDb, K, Na, Li; 3)Rb, K, Li, Na; 4)Mg, K, Na, Li;
14.Atomy dochopa B BO30yKAEHHOM COCTOSIHUM COOTBETCTBYET JIEKTPOHHAs KOH(UTypanus
BHEIIHETO JICKTPOHHOTO YPOBHSI:

1)3s23p?; 2)3s'3p3d!; 3)3s'3p?3d?; 4)3s'3p'3d?
15.YemMy paBHO YHCIIO 3JIEKTPOHOB B aTOME KHUCIIOpOia:

1)2; 2)6; 3)8; 4)10.
16.BasieHTHBIE BO3MOXXHOCTH aTOMa XJIOpa B HOPMAJIBHOM U BO30Y)KIEHHOM COCTOSIHUU:

D1, 2,3, 4; 2)1,2,5,7; 3)1,3,5,7; 4)3,4,5,7.
17.KakoBa HauBbICIIasl BAJICHTHOCTh ATOMa CEPHI:

1)2; 2)3; 3)4; 4)6.

18.Pacnipenienenue 3JI€KTPOHOB MO SHEPreTUUECKUM YPOBHAM B HOHE Fe3+cooTBeTCcTBYET psany
YUCE:

1)2,8,12,2; 2)2,8,13,0; 3)2,8,11,2; 4)2,8,10,3.
19.2nexrponnas koudurypanus 1s22s*2p®3s*3p® coorsercTByeT uacTuue:
1) Li+; 2)K+; 3)Cs+; 4)Na+.

20.Yucno sHepreTHUeCKUX YPOBHEH M YMCIIO BHEIIHUX 3JIEKTPOHOB aToMa (ocdopa paBHEI
COOTBETCTBEHHO:

1)3,5; 2)5,3; 3)3,3; 4)3.4.
21.Ywucio 351eKTpOHOB Ha BHEITHEM 3JICKTPOHHOM YPOBHE B aTOME aTIOMHHHS:

Hi; 2)2; 3)3; 4)4.
22.JIBa 3JIEKTPOHHBIX CJIOS UMEIOTCS Y 3JIEMEHTOB:

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

23. d-anemeHTamMu SBIISIIOTCS:

1) anromunmii, 60p, Ppocdop;

2)xpemuuii, pocdop, cepa;

3)TuTtaH, BaHAIU, XPOM;

4)Maraui, CkaH Ui, repMaHui.

Knrou k mecmuposanuro no meme : Cmpoenue amoma

1 23456 7891011121314 1516171819 20 21 2223
3331423112 11722 3343213 43

3aganue 1.1.5. TemaTnka ycTHOrO ompoca

1.YTto Takoe XuMuUuecKas CBI3b?

2. ChopmynupyiTe /1Ba MOJIOKEHUS TEOPUN XUMUYECKOH CBSI3U

3.Uro Takoe nonHas cBs3b? Ilpumepst

4.YTo0 Takoe KOBaJIEHTHAs CBA3b? MPUMEPHI

5.Uem oTnryaeTcsi KOBaJIGHTHAs MOJISIPHAS CBSI3b OT KOBAJIEHTHOM HETOJISPHOM CBS3H?
6. OxapakTepu3syiite JBa MeXaHHW3Ma 00pa30BaHuUsl KOBAJIEHTHOH CBS3U

7.Y9To Takoe MeTa/UINYeCKasl CBI3b?

8. 3a cyeT yero co3naroTcs 00IIMe STIEKTPOHHBIE TAPhI MEKY AaTOMAMH XUMHUECKHUX

3J1€MEHTOB?
9. YUto Takoe 31eKTpOOTPHULIATEIBHOCTh?
10.0t1 kakux (pakTOpOB 3aBUCUT MOJISIPHOCTH MOJIeKYIbl? [IpuBenuTe npuMepsl.



11. JlaiiTe onpeneneHue TEPMUHAM: «MOH», KKATUOH», AHUOH.

12. KakoB MexaHu3M 00pa30oBaHUs HOHHOU CBSI3H?

13. TIpuBeauTe NpUMEpHI BEIIECTB C HOHHOM CBSI3bIO.

14.KakoB MexaHU3M 00pa30BaHUs METAIIIMYECKON CBSA3U?

15. Yro npencraBigeT co60i MeTaJIMuecKasi KpUCTaJUTMYecKas perierka’?

16. Kakas cBs13b Ha3bIBaeTCs BOiopoiHOM? KakoB MexaHu3M ee 00pa3oBaHus?
17. IIpuBeauTe npuMeEpPHI BEIECTB ¢ BOJOPOJAHON CBS3BIO.

Tema 1.2. Ilepuoouueckuit 3axon u maoauya /[.U. Menoeneesa

3apanue 1.2.1. TemaTuka ycTHOrO onpoca:

1. Uctopus otkpeitus [I.1. MenaeneeBbIM NepuoinYECKOro 3aKOHa.

2. KakoBo cTpoenue (cTpykrypa) nepuoandeckoit cuctemsr [[.1. Menneneena?

3. Kakue anemMeHTapHbIe YacTHUIIa BXOJAT B COCTaB aTOMHOTO si/1pa

4. CoBpemeHHas popmynupoka Ileprognueckoro 3akona. 3Hauenue [lepuoaudeckoro 3akoHa
u Ilepuonnueckoii cucrems! .M. Meneneesa juist pa3BUTHS HAYKU U IOHMMaHUS XUMUYECKOU
KapTUHBI MUpA.

5.271eKTpOoHHBIE KOH(PUTypallUd aTOMOB XMMHUYECKHX 3/1€MEHTOB

6. O0BbsicCHUTE IEPUOJUYHOCTh U3MEHEHUS CBOICTB aTOMOB B IIEPUOJAX U IPYMIax B

Ilepnonnueckoii cucreme xuMuueckux anemeHToB .M. Menneneesa.

Pazoen 2. Xumuueckue peaxyuu

Tema 2.1. Tunvt xumuueckux peaxuyuil

3amanne 2.1.1. Tematuka yverHoro ompoca: (Kimaccudukammst XUMHYECKUX PEAKIINN)

1. Yto Takoe XUMHUYECKOE SIBJICHHUE, YeM OHO OTJIMYAETCS OT (PU3HUECKOTO.
2. YKaXuTe U3BECTHHIE BaM MPU3HAKHA XUMUYECKUX PEAKLIUN.

3. JlaifTe onpenesieHUE XMMUYECKON peaKIIuu.

4. 3aKOH COXpaHEHHUs MacChl BEILIECTB.

5. KakoBbI ycl10BUSI TEUEHUS XUMHUUECKHUX PEaKIii?

6. Kakue peakuuy Ha3bIBaIOTCA:

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

0) peakiusM pasnoxenus, (AB=A +B)

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

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

3agangue 2.1.2. Tematnka yerHOro omnpoca: (OKUCIUTEILHO-BOCCTAHOBUTEIBHBIE PEAKIINN)
[aiite onpeneneHus MOHATHIM:

1. cTeneHb OKUCICHUS

2. BaJICHTHOCTH

3. OKHCIHTEIb




4. BOCCTaHOBUTEID

5. OKHCIEHHE

6. BOCCTaHOBIIEHHE

7. OKHCIHTEIHHO-BOCCTAHOBUTEIIbHAS PEAKIIUS

3agagme 2.1.3. Temarmka nwucbMeHHOIo 3amanust: (OKHCIUTEIBLHO-BOCCTAHOBUTEILHBIE

peaKIuu)

K KaKOMY THUITY XUMHWYCCKUX peaKI_II/Iﬁ HYXHO OTHCCTH YpPAaBHCHUS, IIPUBCACHHBIC B Ta6J'II/II_IC.

Tabnuma «Yramaii cioBo» €CTh B MapuipyTHOM Jiucte. Heo0XoaumMo nmpaBHIIbHO OTIPEIeITUTh
TUT XUMUYECKOW PEaKIlni, HAUTH COOTBETCTBYIOIIYIO OYKBY, 3 OYKB CIIOKHUTH CIIOBO.

YpaBHeHUs THUIbI XUMHYECKUX peaKLuil
COCJIMHEHUS | pa3JIOKEeHHUs | 3aMeIIeHus | oOMeHa

Mg + 2HCI — MgCl, + H» A K I1 3
2Fe(OH)3 — Fe30s + 3H20 I 141 K i
2Ca + O — 2Ca0O C X C o
K5PO4+ 3AgNO; —AgisPO4| + 3KNO3 H v T b
2HgO — 2Hg + O2 A M O J
Br; + 2KI — 2KBr + I J i O L1

OtBet: [IMCHEMO

3ananue 2.1.4. PaccraBbTe CTENEHH OKUCICHUS BCEX 3JIEMEHTOB B (pOpMyrax BEIEeCTB,

YUYaCTBYIOIIMX B CIETYIOIINX XUMUYECKHIX peakiusax. YKaxuTe Tun peakiun. [logdepure
KO3 (HUIMEHTH METO/IOM 3JIEKTPOHHOTO OajlaHCa B YPAaBHEHUAX PEAKIMHA, YKaXKUTE OKHUCIUTEh
Y BOCCTaHOBUTEIIb.

Bapuasnr 1.

a) Hg + S = HgS

6) NaNOs; = NaNO; + O2

B) CuSO4 + NaOH = Na;S04 + Cu(OH)..

r) KaiMnO4 + H,O = KMnO4 +MnO2 +KOH

1) CaHo+ H>O = Ca(OH)2 + Hz

e) As + Cl, + H,O = H3AsO4 + HCI

x) FeCl, + KC1O;3 + HCI = FeCls + KCI + H,O
3) NO; + HoO = HNO3 + NO

Bapuanr 2
a) Al(OH); = AL2Os + H20



6) H>O + P>Os = H3POq

B) Fe + HCL = FeCL, + Ho.

r) Cr(NOs3)3 = Cr203 + NO; + O2

1) KMnOs4 + NaNO; + H2O = MnO: + NaNO3 + KOH
¢) KoCr20O7 + HBr = Bro + CrBrs + KBr + H,O

)K) Mg + HNO3 = Mg(NO3)2 + N2 + H,O
3) CuO + NH3 = Cu + N2 + H,O

3aHaHI/Ie 2.1.5. TecTupoBaHUE 10 TEME: OKHCIUTEIbHO-BOCCTAHOBUTCIBHBIC pPCaKnn

1. Creniens okucienus hocdopa B coequHeHnn, umeromem popmyny HsP207:
1) +7,
2) +3;
3) +5;
4) -3.

2.CTereHpb OKUCIICHUS CCPbl YMCHBIIACTCA B pAAY BCIICCTB:

1)SO2- NaxSOs- NasS;
2)S0O»- NaxS,03- KHS;
3) S- SO3- BaSOq4;

4) H2SO4- SOCl2- H2SOs.

3) CoenuHeHwue, coaeprKraiee Mn*’ B KHCITOTHO# cpelie BOCCTaHaBIMBAETCS J10 :
1) Mn*4;

2) Mn*S;

3) Mn*?;

4) Mn°.

4.YpaBHEHHE PEAKIUM JUCTIPOTIOPLMOHNPOBAHUS:
1)2H>S+S0,=3S+2H-0;

2)NH4NO3=N2+2H,0;

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

5) B okHCIUTENbHO-BOCCTAHOBUTENIBHOM peakluy, CXeMa
koTopoii: Ko S+KoSO3+HSO4-> S+KoS04+H20 siBnsieTcst BemecTBo ¢ popmynoit
DK-S ;

2)K2S03;

3)H2SO0q4;

4)S.

6) B mpesparmiennn, cxema koroporo HC1O3+H>SO3=HCI+H>SO4 unciio 3mekTpoHOB,
OTJIAaHHBIX OJTHOM MOJIEKYJION BOCCTAHOBUTEISI PABHO:

1)3;

2)2;



3)5;
4)6.

7) B okuciIuTensHO-BOCCTAHOBUTEIBHOU peakiu, cxema kotopoit NH3z+0>=NO+H>O
cyMMa BcexX Ko3((UIIMEHTOB paBHa:

1)9;

)11,

3)16;

4H19.

8)B okucnuTensHO-BOCCTAaHOBUTENBHOU peakinu, cxema kotopoid KI+NaNO2+H>SO4-
>r+NO+KoSO4+Na2SO4+H>0 cymma koaduunenToB nepea GpopMmyaamMu NpoayKToB
peakLuu paBHa:

D7

2)9 ;

H1l;

4)14.

9.Koadhdunuent nepen hopmMymnoii mpoayKTa OKUCICHUS B peaKIMU, CXeMa KOTOPOi
Fe304+HNO3=Fe(NO3)3+NO+H>0, pasen:

D1,

2)3;

3)8;

4)9.

10. B ypaBHEeHUN OKHUCIAUTEIbHO-BOCCTaHOBUTENbHOM peakiun Cu+HNO3(pa30.)-
>Cu(NO3)2+NO+H20 xoaddhunmeHT nepe OKUCIUTENIEM:

D8;

2)10;

3)6;

4)4.

11.0xucnurensHbIe CBOMCTBA OKCHA Cephl() MPOSBISET B PEAKILIUU:
1)SO2+NaOH=NaHSOs3;

2)SOz+Bl‘z+2HQO:HQSO4+2HBI‘ ;

3)SO2+H2S=3S5+2H;0;

4)2S0,+0,=2S0s.

12. Xnop siBAsieTCs U OKUCIUTENIEM U BOCCTAHOBUTENIEM B pEaKIMU, YPAaBHEHHE
KOTOpOH :

1) 2FeCl+Cl=2FeCl3;

2) Fe+2HCl=FeCl+Hy;

3) 2KOH+ClL=KCI+KClO3+H;0;

4) MnO2+4HCI=Cl+MnCl>+2H>0 .

13. Peakuus, ypaBaenue kotopoit 4NH3+502=4NO+6H>0 cooTBeTCcTBYET CXEME



MIpeBpaliCHUs a30Ta :
1)N+3_> N+2;

2)N3-> N2,

3)N*H-> N3

4)N3 -> N*2,

14.0KHUCIUTENBHO-BOCCTAHOBUTEIBHOM SIBJISIETCSA pEaKLUsl, ypaBHEHUE KOTOPOW:
1)CaCO3+S102,=CaSi03+CO;

2)BaS04=Ba0O+S0y;

3)CuCly+Fe=FeCl>+Cu ;

4)CuSO4+2KOH=Cu(OH)>+K>SO4.

Kirou:
1 2 3 4 5 6 7 8 9 10 11 12 13 14
3 2 3 4 1 2 4 1 4 1 3 3 4 3

Tema 2.2. dnekmponumuueckas OUCCOUUAUUA U UOHHBLIL 0OMEH

3amanue 2.2.1. TemaTrka yCTHOrO oIpoca:

1.Y1o TaKoe 3JEKTPOJUTHI U HEIJICKTPOJIUTHI?

2.K xakuM BelecTBaM OTHOCSTCS JICKTPOIUTHI, @ K KAKUM — HEDJICKTPOIHUTHI?

3.ITouemy pacTBOp XJIOpUIa HATPUS, B OTIIMYUE OT TBEPIOM COMM U AUCTUIUTMPOBAHHOMN BOIBI,
MIPOBOJIUT SICKTPUUCCKUN TOK?

4.TTouemy BOJIHBIM pacTBOP XJIOPOBOIOPOAa (BEUIECTBA C KOBAJCHTHOM MOJSPHOMN CBS3bIO)
MIPOBOJIUT SICKTPUUCCKUN TOK?

5.ITouemy pacTBOp caxapo3sl (BelIecTBa ¢ KOBAJIEHTHOM MOJSIPHOM CBSI3bI0) HE MPOBOIUT
AJIEKTPUIECKUN TOK?

3aganue 2.2.2. TemMaTnka MUCLMEHHOTO 3aJaHHS:

Bapuanr 1.

—_—

BemectBa, pacTBOpPBI KOTOPBIX MPOBOASAT JIEKTPHUUECKUH TOK - ...
DIIEKTPONUTHYECKAsT JUCCOLUALIS — 3TO. ..
3. BriGepute u3 nepeunciaeHHbIX BEIECTB HEAIEKTPOIUTHI:

N

['moko3a, constHast KUCIIOTa, THIAPOKCH]T HATPUSI, CIUPT, THAPOKCH] AITFOMIHHSI,
KpEMHHEBasl KHCIIOTa, XJIOpU Kamus, Cyiabdar nuHKa, pocdat dapus
Hanummre hopMyItbl 3TUX HEIEKTPOIUTOB.

4. Hanummute mpoliiecc 1UCCOUanU (€CIU 3TO BO3MOXKHO), CIASAYIOIIUX BEUIECTB:
NaCl, Ba(OH),, H2S103, FeS, AI(NO3)s3, AgCl, K5PO4, LiIOH

Bapuanr 2.

1. BemiectBa, pacTBOpPBI KOTOPBIX HE MMPOBOAST JMEKTPUUECKHMA TOK - ...
2. Hesnextpoaut — 310...
3. BriGepute u3 NepeurcICHHBIX BEIIECTB IEKTPOIUTHI:



Cnupt, XJIOpUJ HaTpUs, CEpHAs KACIO0Ta, KPDEMHUEBAs KUCIIOTA, PACTBOP aMMHAKa,
THIIPOKCU Maraus, cynbgat Hatpus, Hutpat meau (II), cynpdun maraus.
Hanummre hopMyssl 3THX 31€KTPOIUTOB

4. HamnumuTe mporecc aucconyanuu (€Ciau 3T0 BO3MOXKHO), CISAYIONIUX BEIIECTB:

CaCl,, AI(OH)2, BaSO4, KOH, H3PO4, Fe(NO3)2, Zn3(PO4)2, NaxSO4
3amanue 2.2.3.
Pacnpenenure BEILECTBA 1o
knaccaM: KOH, H2S04, CaO, Ba(OH)2, NaCl, H2CO3, SO2, AIPO4, Ca(OH)2, HNO3, KNO2,
P205.

OKCHUIBI OcHoBaHus Kucnotsl Comn

3aganue 2.2.4. Pacnpenenute BelIeCTBa 10 TpylnaM: pacTBOPUMbBIE W HEPACTBOPUMBIC
coenunenusi: ZnCO3, NaOH, KCI, Fe(OH)2, AgCl, LiNO2. Jlns BbIIOJHEHUS  3aJaHUs
HCTIONB3YHTE TabJIUIly paCTBOPUMOCTH.

PaCTBOpI/IMHe COCIMHCHUA HepaCTBOpI/IMBIC COCAMHCHUA

3amanue 2.2.5. Hanummre ypaBHEHMs JUCCOLMALIMM  NPEUIOKEHHBIX — BemiecTB. [l
BBITIOJTHEHUS 3aJaHHSI UCIIOJIb3YHTE TaOIHIly paCTBOPUMOCTH.

BaCl2 =
2NaNO3 =
AI2(SO4)3 =

3amanue 2.2.6. Bepno wim ner?

CyxneHus Jla unu HeT

Kartnons! — 310 OTPpULATCIIBHO 3apsAKCHHBIC NOHBI

l'a3000pa3Hbiil aMMuaK HE MPOCTO PACTBOPSETCS B BOJIE, HO U YACTUYHO C HEH
B3aMMOJICHCTBYET

KommiekcHbIe conM TOXe AUCCOLUUPYIOT

K cunpHBEIM QJICKTPOJIUTAM OTHOCATCS IICIOYHU

HesnekTpouThl MPOBOJAT SIEKTPUUYECKHUIM TOK

CreneHb AJIEKTPOIMTUYECKOM qucconanyu 0003Ha4aoT OyYKBO# «aibghay

Na* - 9710 cnoxHbIH HOH, a SO4 2 - 970 POCTOii HOH

Honsl, okpykeHHBIE BOJHOM 000JI0YKOM, HA3bIBAIOT COTHBATUPOBAHHBIMH

ABTOp TEOpUU IEKTPOIUTHUECKON nucconmanuu — C. AppeHuyc

Pazoen 3. Cmpoenue u ceoiicmea Heop2aHuueCKUX 6euiecma

Tema 3.1. Knaccugukayun, Homenknamypa u cmpoeHue Heop2aHudecKux euiecme



3ananue 3.1.1. PacnipenenuTs qucnepcHble CUCTEMBI 110 cpeliaM, (pazam

Cpena Pda3za

CucremMa
(o, T,I) (>x,T,r)

ApomaTtsl
Anspozonu
Bynbon
I"azuposka
Jpim

3yOHas macra
Kepamuka
Kupnuu

9. Kucens

10. KpoBb

11. Jlatyns

12. Monoxo

13. Mopckas Boaa
14. Ilena

15. PacTBOp IJIIOKO3bI
16. Cmor

17. Tyman

18. Tyms

19. ®us. pactBop
20. IlemenT

e A e N

3aganue 3.1.2. TemMaTrnka YCTHOTO OIpoca.

1.Kakue BemiecTBa Ha3bIBAIOT KUcaoTamMu? Ha kakue rpymsl 14T KUCIOThI?

. HazoBuTe oprannveckre u HEOPraHUYECKUE KUCITOTHI.

. HazoBuTe 0CHOBHBIE CITIOCOOBI TOMYUEHUST KUCTIOT.

. [IpuBeauTe mpuMepbl GECKUCIOPOTHBIX U KUCIOPOAHBIX KHCIIOT.

. Kakue BemecTsa Ha3bIBatOT OCHOBaHUAMH? Ha Kakue rpymniibl Je1sTCsl OCHOBaHUS ?
. Kakue ocHoBaHus Ha3bpIBaloOT nieouamu? [IpuBenure npumepsl.

. KakoBbl xMH4ecKue CBOMCTBA OCHOBAHUN?

. Kakue BemecTBa Ha3biBatoT cossiMu? Ha kakue rpymibl JeasTCs COJIA?

. Uto 00111€T0 MEX /1y OCHOBHBIMU U KUCIBIMU cOJIAMH? UTO UX oTinuvaeT?

O 00O\ B~ Wi

Tema 3.2. Memannwvl u nememaniwl

3aodanue 3.2.1.
Bapuaum 1
1. B 4éM cX0CTBO METAINIMYECKON XUMHUUECKON CBI3U C KOBAJICHTHON XUMHUYECKOU CBI3bIO?

A. B TOM, 4TO 00pa3yrOTCsi HOHBI, KOTOPHIE MPUTATHUBAIOTCS APYT K APYTY 3a CUET Pa3HBIX
AJIEKTPUIECKUX TIOJTFOCOB.

B. B TOM, 4TO CyIIECTBYIOT 00IIIME BHEIIHHUE IEKTPOHBIL, IPUTATUBAIOIIHE SIpa aTOMOB JPYT K
Apyry.

B. B ToM, 4TO 00pa3yrOTCsI MOJIEKYJIbI, IPUTATUBAIOIIUECS IPYT K IPYTY 32 CUET CBOUX PA3HBIX
AJIEKTPUIECKUX TIOJTFOCOB.

I'. B TOM, 4TO aTOMBI BEIIECTB IPUTATUBAIOTCS APYT K APYrY 3a CUET BHYTPUSAIEPHBIX CHIL



J1. B TOM, 4TO SiJpa aTOMOB BEILECTBA MPUTATUBAIOTCS APYT K APYry CBOUMHU HEUTPOHAMH.
. Kakas xumuueckas cBs3b XapaKkTepHa JJIsl IapoB METAJIOB?

A. VoHnnas

b. KoBanentnas HenossipHas

B. KoBanenrtHas nossipHas

I'. Meramnuueckas

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

A. 10 %

b.20 %

B.30%

I'. 50 %

.80 %

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

A. MX MOJIEKYJIBI OTPaKaOT NaJaroINi CBET

b. ux mpoToHsI B SiApax OTpaXkaroT MaJaroluii CBET

B. 251eKTpoHBI UX 00IIETO JIEKTPOHHOTO 00J1aKa UCITYCKAa0T BTOPHYHBIC CBETOBBIEC BOJHBI.

I'. nX HEUTPOHBI HCITYCKAIOT BTOPUYHBIE CBETOBBIE BOJIHBI

J1. Bce OTBETHI IPaBUIIbHBIE
5. Kakue 31eMeHThl HeMEeTallIbl B OOBIYHBIX YCIOBUSIX HAXOAATCS B )KUAKOM COCTOSHUU?

A. @Top

b. Xiop

B. bpom

I'. Uon

. T'ennit
Bapuanm 2
1. B uém paznuune MeTasIn4ecKol XMMUUYECKOH CBSI3U U KOBAJIEHTHOM CBsI3U?

A. B TOM, 4TO IIPU METAJUINYECKOH CBSI3U 00pazyercs ob1ee 3JIeKTPOHHOE 00JaKo,
CBSI3BIBAIOILIEE BCE aTOM-HOHBI B €IMHOE LIEJI0€, a IPU KOBAJIEHTHOM CBSI3U aTOMBI
MPUTATUBAIOTCA APYT K IPYTy MOMAPHO 3a CUET OOIIMX JIEKTPOHHBIX Hap.

b. B TOM, 4TO pU METAIITMUECKOM CBSA3H 00Pa3yIOTCs OOIIME SIEKTPOHHBIE Taphl, TOMAPHO
MPUTATUBAIOLIUE ATOM-UOHBI APYT K APYTY, a IPU KOBAJIEHTHOH CBS3M 00pa3ytoTCsl HOHBI,
MPUTATUBAIOIIMECS APYT K APYTY 3a CUET PA3HBIX JIEKTPUUECKUX 3apsi/IOB.

B. B TOM, 4TO Nnpu MeTaIIIMUECKOM CBA3M co3/1aeTcs OoJiee MpovHas KpUCTalInuecKas
peleTka, 4eM IIpyu KOBaJICHTHOM.

I'. B TOM, 9TO IIpH METAJITINYECKON CBSA3HM B aTOMHBIX ITapax MIPOTOHBI sIIEp CHUIIbHEE
MPUTATUBAIOT IEKTPOHBI BHEIIHETO SHEPT€TUYECKOT0 YPOBHS, UEM IIPU KOBAJEHTHOM CBS3H.

J1. B TOM, YTO IPY METAJUNINYECKON CBSA3HU DJIEKTPOHBI BHEIIHETO YHEPTETUUECKOTO YPOBHSI
OCTalOTCs B aTOME, a IPYU KOBAJIEHTHOH CBSI3U MTOKUAAIOT ATOM U YXOJST K IPYTOMY aToMy.
2. Kakoii u3 MeTasioB caMblii TBEpIbIii?

A. CBuHen

b. Ptytp

B. XKeneso

I'. Xpom

J1. 3omoTo
3. Kakoii n3 MeTajioB caMblii TYTOIUIaBKUN?

A. 3onoto

b. CBunen

B. Harpuit

I'. Keneso

J1. Bonedpam



4. IIpocTeie BelIecTBa OJJHOTO XUMHUYECKOT0 JIEMEHTa, 00JIaatolie pa3HbIMH CBOICTBaMH,
Ha3bIBAIOT

A. MBoTonamu

b. N3omepamu

B. AnnorponHsiMu

I'. Monamu

M. 'anorenamu

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

b. Xnop

B. Onoso

I'. Yranepon

. bpom

Kittou k Tecty Bapuanrt 1 Bapuanr 2

1.b 1. A
2.b 2.T
3.1 3.1
4.B 4.B
5.B 5.

Pazoen 4. Cmpoenue u ceoicmea Op2aHuU4ecKuxX 6euLecme

Tema 4.1. Knaccugpukayus, cmpoenue u HOMEHKIAMypPa 0p2aHudecKux
eeuiecme
3adanue 4.1.1. Temamuxa ycmno2o onpoca:
1. Yro usyuyaeT opraHudeckasi Xumus?
2. KT0 co3nan TeopHio XUMUYECKOTO CTPOEHUSI OPraHUYECKUX COEIUHEHHM?
3. OCHOBHBIE TIOJIOKEHUSI TEOPUH CTPOEHUS OPraHUYECKUX COSUHEHUN?
4. Kakue ¢popMysbl Ha3bIBaloTCA CTPYKTypHbIMHU? Kakue ¢popMyibl Ha3bIBalOTCS
«COKpAIIEHHBIMH CTPYKTYPHBIMHU (hOopMyTaMuy»?
5. Uto Takoe «u30Mepusi»?
6. UeMy COOTBETCTBYET UMCIIO SJHEPTETUUECKHUX YPOBHEH B aTOME dJIeMEHTa?
7. Yto Takoe «opOouTab»?
8. Uro Takoe s, p, d, f-amexTponb1?
9. [loueMy NPUHSATO YHEPTETHUECKUE YPOBHU JICIUTh HA «IIOIYPOBHI»?
10. Kakue nBa mpu3Haka Jie)kaT B OCHOBE COBPEMEHHON KJIacCU(UKALIUN OPTraHMYECKIX
coeqUHEHN?
11. Yro Takoe «pyHKINOHATBHAS IPYIIIIa»?
12. KakoBa kinaccudukanms OpraHMuecKiuX COeUHEHNH TT0 CTPOSHUIO YTIEPOITHOTO CKelleTa 1
10 KPaTHOCTHU CBA3€EH?
12. KakoBa kimaccudukamnms OpraHMuecKuX COeUHEHNHN 10 (PYHKITHOHAIBHBIM T'PYIIIam?
13. YUro npencTaBisioT coOOH paguKaiibl (MM YTO TaKOE pajuKa)?
14. Kakne opraHn4ecKHe BelllecTBa Ha3bIBAIOTCSI TOMOJIOTamMu?
15. Kakue opraHndeckue BEIECTBA Ha3bIBAIOTCS U30MEpamMu?

Tema 4.2. Ceoiicmea opzanuyeckux coeOuHeHul

3adanue 4.2.1. Temamuka ycmno2o 3a0anus. (AiKaHbl, YUKIOAIKAHLL, AJIKEHbl, AIKAOUECHb,
ANIKUHBL, APOMAMUYECKUE V21e8000POO0bI )

1.Kakuk BemecTBa OTHOCSITCS K TPEACIIbHBIM YTIICBOIOPOIAM.

2.M3o6pasuTte o011yt0 GopMyIry IpeIesIbHBIX YTIIEBOIOPOIOB psijia METaHA.




3. Ha3zoBuTte Bua M30MEpUH, XapaKTEPHBII J1JIs1 IPEAEIIbHBIX YIIIEBOJOPOIOB.

4. CymiecTByeT JIM MEXKJIaCCOBasi M30MEPHsS MEXKIY aJTKaHAMH M ITUKJIOaJIKaHAMU?

5. M3o6pazure o61ryto GopMyny HUKIOATKAHOB.

6.1M300pa3zute oOmyro Gopmylny HeENpeaeabHBIX YrIEBOAOPOAOB (QJIKEHOB, AJIKWHOB,
aJKaIUEHOB).

7. llpuBenute MpUMEPhl MEKKIIACCOBBIX H30MEPOB CPEIU MIPEICTABUTENICH YTI€BOJOPOIOB
8./laliTe onpeneneHue alKuHaM.

9.JlaiiTe onpeneneHre aaKaIueHaM.

10. CymectByeT Jau MEXIy aJIKUHAMU M alKaJueHaMU MexKkiaccoBass uzomepusi? OTBeT
MOSICHUTE TIPUMEPaMHU.

11. Kakue BUJIbI HN30MEPUH XapaKTEPHBI ISl AIKEHOB?

12.Kakue BHIbI U30MEPUH XapaKTEPHBI [Tl ATKUHOB?

13.Kakue BUIbI U30MEPUU XapPAKTEPHBI ISl AJIKAIUEHOB?

14.BeiBeiute 0011yI0 (POPMYITY YTIE€BOAOPOIOB TOMOJIOTHUECKOTO psijia OeH301a

15.01kyna nosiBUI0OCH Ha3BaHUE Kiacca ApOMaTUYECKUX YII€BOAOPOAOB?

3adanue 4.2.2. Temamuxa nucbMenn020 3a0anusl. (AIKanbl)

1. CocTtaBbTe MOJIEKYIsApHBIE (POPMYIIBI YTIIEBOAOPOIOB psijla METaHA, B MOJIEKYJIaX KOTOPBIX
COJICPXKHUTCS: a) BOCEMHA/ILIATh aTOMOB YIJIepoAa, 0) ABaIaTh OJUH aTOM YIiepoa, B)
JBaJlaTh BOCEMb aTOMOB BOJIOPOAA.

2. Kakue u3 BemiecTs, (hOpMyIIbl KOTOPBIX 3/1€Ch IPUBEICHBI, OTHOCSATCS K MPeIeIbHBIM
yraeBonopoaam: C2H4, C3HS, C10H22, C6H6, C12H24?

3 . Onpenenute MOJEKYISIPHYIO MacCy IPEAEIbHOIO YTI€BOA0POAa, B MOJIEKYJIE KOTOPOTO
COJICPKUTCS: a) IBEHAIIATh aTOMOB yIJiepoia, 0) TpuaIaTh aTOMOB BOJIOPOIa

4.CocrtaBbTe CTPYKTypHBIE (POPMYITBI BCEX H30MEPOB H-TekcaHa. Ha3oBure ux.

5.CocTaBbTe CTPYKTYpHBIE (OpMYIbI: a) 3-3THirenTana, 0) 2,4-TMMEeTHITeKcaHa, B) 2-METHII-3-
STUITENTAHA, T') 3-METHI-S-3TUJITeNTaHa

6.bpoMm nericTByeT Ha MeTaH 110,100HO Xj0py. CocTaBbTe YpaBHEHUS peaKIuit
MOCJIEIOBATEIILHOTO OPOMUPOBAHUS METaHa.

3aodanue 4.2.3. Temamuxa nucbmenn020 3a0anus. (YUKIOAIKAHbL)

1.MOHO 1T TUKJIOTEKCaH CYUTATh: @) K30MEPOM, 0) roMoJIoroM H-rekcana? OTBET MOSCHUTE.
2.CocraBbTe CTPYKTYpHBIC (DOPMYIIBL: a) IBYX TOMOJIOTOB, 0) IBYX H30MEPOB IIUKJIOTCKCaHA.
3.CocraBbTe ypaBHEHHS PEaKIIMii: a) MOJTHOTO CrOpaHusl IUKJIONEHTaHa, 0) MoIy4eHus
XJIOPIUKIIOTICHTaHA U3 [UKIIOTICHTAHA.

4.CocTaBbTe JICKTPOHHYIO (POPMYITY XJIOPIUKIONECHTAHA.

5.CocraBbTe CTPYKTYpHBIC (DOPMYIIBI CIISTYIOIINUX YTIIEBOAOPOIOB: a) 3-3THUITenTeHa-2, 0) 3,3-
JTUMETUJITIEHTEHA- |, B) 3-MeTHIT-4-3THJITeKCeHa-2.

3aodanue 4.2.4. Temamuxa nucbmern020 3a0anusi. (AIKeHbl)

1.CocraBbTe CTPYKTYpHbIE (HOPMYIIBI CIEAYIOIIMX YIJIEBOJOPOAOB: a) 3-3THIrenTeHa-2, 0) 3,3-
JTUMETHIITIEHTEHA- 1, B) 3-MeTUII-4-3TUITeKCeHa-2.

2.CorocTaBbTe YpaBHEHHUS peakuii THPUPOBAHMSI IPONUIIEHA U JIe- TUAPUPOBAHUS MIPOIIaHa.
BeipazuTe 3T npoueccs OJJHUM XMMUYECKUM YpaBHEHHUEM

3.Kakumu aBymMst cioco6aMu MOKHO MOTYIUTh XJiopaTan? [IpuBenuTe cOOTBETCTBYIOIINE
ypaBHEHUS pPeaKIuit

4.CocTaBbTe ypaBHEHHUE pPEaKIMU MeX Ay OyTHIeHOM (O0yTeHOM-1) 1 OpOMOBOIOPOAOM.
Hazosure o6pa3ytomieecs: oprannieckoe BemiectBo. O0bsCHUTE HAPaBICHNUE PEaKIUH

3aodanue 4.2.5. Temamuxa nucbMeHn020 3a0anus. (AIKAOUEHbl, AIKUHbL)




1. Kakue BemiecTBa MOTYT ObITH MOJNy4eHBI ruapupoBaHueM OyranueHa — 1,3? CoctaBbre
YPaBHEHUS PEAKIIAMN.

2. CoctaBbTe CTPYKTYypHBIE (hOpMYJIbl BO3MOXKHBIX H30MepoB BemiecTBa CsHs.

3. Ha3oBure no cucTeMaTuyecKoil HOMEHKJIAType BEIIECTBa, MOIYYaloIIUecs B pe3ysibTaTe
NPUCOETUHEHHUS K MOJIeKyle OyTaiueHa:

A) oJTHOM MOJIeKYJbI Opoma

b) onHoit Monexyasl 6poMOBOIOpOIA

B) nByx monexyn 6poma

4.  CymecTByeT I YIJIEBOAOPOJ PAa3BETBIEHHOIO CTPOCHHUSA, COAECPKAIIUKA B MOJIEKYJIE

YeThIpe aToMa yriepoja U TpoiHyo cBsi3b? OTBET MOSCHUTE.

5. CocraBbTe ypaBHEHMS PEAKIMU MPUCOETUHEHUSI OPOMOBOIOPOa K MPONUHY (IIEepBOi

ctaauu). HazoBuTe oOpasyromieecs BEIIeCTBO.

6. Kak mosyunts xsopaTaH U3 aueruieHa? [Ipusenure ypaBHEHUS peakiUy.

7. CocTaBbTe peaklny CIEIYIOIUX PEBPaILCHUN:

ITaH
T O,

ITHIICH —> ... ,
an,nl e

=

OpomMaTaH

3aoanue 4.2.6. Temamuxa nucomMeHn020 3a0anusl. (AIKambl, YUKIOAIKAHDBL)

1. Teopuo XUMHYECKOI'O CTPOEHHUS OPraHUYECKUX BEIIECTB CHOPMYIMPOBAIIL:

a) H.H.3unun; 0) ®.Benep; B) A.M.bytnepos; 1) I.11.Mennenees.

2. BaneHTHOCTB yIiepoda B IpoIaHe paBHa:

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

3. SIBnenue CylieCTBOBAHHSA HECKOJILKUX BEIIECTB OJMHAKOBOI'O COCTAaBa, C OIHOH M TOM K€
MOJICKYISIPHOM MacCOM, HO ¢ Pa3HBIM CTPOSHHEM MOJICKYII — 3TO:

a) aM(OTEpPHOCTD; 0) TOMOJIOTHSI; B) H30MEPHS; T') AIJIOTPOIIHSL.

4. Bemectpa OyTaH ¥ M300yTaH SABISIOTCS:

a) n3oMepamu; 0) aHTHIIOAAMH; B) aJUIOTPOITHBIMHU BHIOU3MEHEHUSIMU;

') TOMOJIOTaMH.

5. IlepBolil OpeACTABUTED PAAA AIKAHOB HA3LIBAETC:

a) Oyran; 0) mpomaH; B) OKTaH; T') METaH.

6. O611as hopMya alKaHOB:

a) CnHZn; 6) CnH2n+2; B) CnH2n72; F) C.H,.

7. Kaxnpli TOCHEAYIONNH PEACTABUTENL TOMOJIOTMUECKOI0 PsAa OpraHMYeCKUX COSIMHEHUM
OTJIMYAETCS OT NPEALUTYIIErO Ha TOMOJOTHYECKYIO PA3HOCTh, PABHYVIO:

a) CH; 0) CHs; B) CHs; 1) CHa.

8. UtoOnI 1aTh Ha3BaHHE paguKaay, HEOOXOAMMO 3aMEHNTH -aH B Ha3BaHUM aJKaHa Ha:
a) -uH; 0) -WI; B) -€H; T') -JIUCH.

9. Kakue 13 nmpuBEeICHHBIX BEIIECTB — H30MEPHI?

1) CH3—(CH2)5—CH3;

2) CH3;—CH(CH3)— C(CH3)>—CHz;

3) CH3—C(CH3),—CHs3;

4) CH3;—CH(CHs)— CH(CH3)—CHs.

a)lu2;6)lu4;8)2u4;r)3u4

10. Bemectso CH3—CH(CH3)— CH(CH3)-CH3 Ha3bIBaeTCs:




a) 2,3,4-TpUMeTUIIOKTaH; 0) H-TeKcaH; B) 2,3-nuMeTun0OyTaH; r) 3,4-AMMEeTUITICHTAH.
11. BemecTBo 2,2-AMMETUIPOIAH ITO-APYTOMY MOYKHO HA3BaTh:
a) OKTaH; 0) TeTpaMeTUJIMETaH; B) 2-METUIINPOIIaH; T') IEHTaH.
12. YTo0ObI HA3BaTh PA3BETBICHHEIN YIIIEBOJIOPO, CHaYada HYKHO:
a) BBIOpATh CaMylo JUIMHHYIO IIEMIOYKY aTOMOB YTJIEpO/a;

0) yka3aTh Ha3BaHUs PaJUKaJIOB;

B) yKa3aTh MPUHAAJICKHOCTH K KJIAcCy BELIECTB;

T') YKa3aTh PACIOIOKEHUE PaIHUKAIOB.

13. Bemectea CH3—CH3 u CH3—CH>—CH3 sBnsitoTcs:

a) U30Mepamu;

0) romoJioramu;

B) QJUIOTPOITHBIMH BHIOM3MEHEHUSIMU;

T') paJiKaJlaMu.

14. CeipbMOM IPEACTABUTEIb PSIAa aJJKAHOB HA3LIBACTCS:

a) OKTaH; 0) HOHaH; B) JCKaH; T') TeNTaH.

15. ®opmysia IeHTaHA:

a) C4H10; 6) C9H20; B) C5H12; F) CioHoa.

16. Popmyna CoHs cOOTBETCTBYET:

a) panuKaiy 3THIy; 0) IeKkaHy; B) OKTaHy; I') OyTaHy.

17. B3anmoIeiicTBHE METaHa C XJIOPOM — ATO PEaKIIHS:

a) pasnokeHusi; 0) COeIMHEHUs; B) OOMEHa; T') 3aMEIICHUSI.
18. ®opmysa TeTpaxaopMeTaHa:

a) CCly; 6) CHCls; B) CH2Cly; 1) CH3CL.

19. IIpoayKT MOHOXJIOPUPOBAHMS METaHA:

a) CHxCl,; 6) CHCI3; B) CCly; 1) CH3CL.

20. ITuxaonapadyHbl — 3TO BEIIECTBA ¢ 00IIEH (GOPMYIION:

a) CnH2n; 6) CnH2n+2; B) CnH2n72; F) CnH2n74-

21. He aBas10TCsa H30MEPAMHMU:

a) C4Hg u CH3(CH»)3CHz;

6) CH3CH(CH3s)> u CH3CH>CH>CHz;

B) CH3C(CH3)2CH3 n CH3(CH2)3CH3;

r) CH3CH(CH3)CH(CH3)CHs u CH3(CH»)4CHs.

22. [IpuMepoM peakuy THIPUPOBAHHMS SIBJISCTCS:

a) peakIus TOpeHUs METaHa;

0) peakuus XJJOpUPOBaHUS ITAHA;

B) peaKus MPUCOSANHEHHUS BOAOPO/IA K STUJICHY,

T') peakius TEPMHUYECKOTO Pa3IOKEHUs TICHTAHA.

23. BeniectBo
H

\/
S 0
T

C CH,
N S
CH,
Ha3bIBACTCS:
a) XJIOpreKkcaH; 0) reKcaH; B) IUKJIOTCKCaH; T') MOHOXJIOPITUKIOTCKCaH.

H

24. BemecTBo



CH.‘—(liH—CH—CH3

I

CH,—CH,

Ha3bIBACTCS:
a) 1,2-mumeTnnnukio0yTan; 0) MUKI00yTaH; B) OyTaH; I') TeKCaH.
25. [lepBblit Ipe/ICTaBUTEIb Psijla ATKEHOB HA3bIBACTCS:
a) MeTaH; 0) 3TaH; B) ATEH; T') OyTEH.
26. MoJiexyJibl QJIKEHOB COJIepXkKaT:
a) IBe IBOMHBIC CBS3U;
0) TOJILKO OJITMHAPHBIE CBS3H;
B) JIB€ TPOWHBIE CBSI3U;
I') OIHY JIBOMHYIO CBSI3b.
27. lluknoOyTtan u OyTeH-1 — 3710:
a) TOMOJIOTH; 0) U30MEpHI; B) paUKaIIbI; T) aJUIOTPOITHBIC BUIOU3MEHEHHUS.
28. By n3oMepun, XapakTepHbIN Ui OyTeHa-2 ¥ HECBOMCTBEHHBIN OyTeHY-1:
a) M30MEpUSl YTIIIEPOTHOTO CKEIIeTa;
0) onTHyeckas;
B) IPOCTPAaHCTBEHHAS;
T') IOJIOKEHUS TBOMHOMN CBSI3H.
29. [Tpumep peakiuu 3aMeIIeHus :
a) C;He + Cl ... ;
6) CoHs + [O] + H2O ... ;
B) CoHs + HC1 ... ;
F) CoHs + HO —=.... .
30. Peakiius, HexapaKkTepHas Ui aJKaHOB:
a) TOPEeHHUE;
0) XJIOpHpPOBAHUE;
B) TEPMUYECKOE PaA3IOKEHUE;
T') TUApaTaIus.
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

3adanue 4.2.7. Temamuka nucbMenn020 3a0anus: (apomamuyecKue y2ne6000poobl)
1. ®opmyna 6enzona — 3710:

a) CeHe; 6) CsHio; B) CsHi4; T) CgHis.

2. BriepBble cuHTe3 O€H30J1a U3 LUKIOT€KCaHa OCYILECTBUII:

a) A.M.bytnepos; 6) H.H.3unus;

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

3. Peaxuust TpuMepH3aluy alleTUIICHA SIBIISETCS YACTHBIM CIIy4aeM pPeaKIiu:
a) ropeHusi; 0) pa3noKeHus;

B) TUJIPUPOBAHUS; T) IOJUMEPU3ALIHH.

4. B peaknusx npuCcOeIUHEHUS apeHbl OJU3KHU 10 CBOWCTBAM:

a) aJKaHaMm;

0) amkeHawm;

B) LMKJIONIapauHaM;

I') HU K OZJHOMY M3 II€PEUUCIIEHHBIX KJIACCOB BEIIIECTB.

5. YcnoBueM MOHOOPOMHPOBaHUS OEH30J1a TOMUMO HarpeBaHUs SBIISICTCS:
a) HaMuMe KataimsaTtopa — xjopuna sxeneza(lll);

0) MOHIKEHHOE JIABIICHUE;

B) MOBBIIIEHHOE JaBIICHUE;

') OCBEILICHHE.

6. Peaxmus




uukn0-CeHiz #CeHe + 3Hz —
9TO peaKuus:
a) TUIPUPOBaHUs; 0) 1eruIpUpPOBaHUS;
B) JIETHApATAIlMU; T') 3aMEIICHUSI.
7. ®opmyna Toryosaa — 3To:
a) CsHe; 6)CeHsNH»; B) CeHsCHz; 1)CsHio.
8. U3omeps! — 310:
L}

°H CH,
a) H ’
Cl
Cl

CH,

@/ Cl
" -

B) C¢Ha(CH 3)CL n; CeHa(CH 3)I
r) C¢H4(CH 3)OH u CsHs(CH 3)CL
9. He sBistitoTCst M130MeEpamu:

Cl
6)

-0 Q
= T

CH,

3
Cl1 |
a) H .
1 Cl
CH,
Cl
o) 2 -
OH

Cl

@
@9 @: 02 O

10. Peakuust oKuCIICHHS TOTyOJIa — ATO:

a)CsHs + HNO3 —*C¢HsNO»+ H>O0:;

0) 2CsHs + 150, —*12CO2 + 6H,0;

B) CsHsCH3 + 3[0] *C¢HsCOOH + H2O;

r) CeHe + Clo #CsHsCL + HCI.

11. Kakas mapa BEIIECTB, OTHOCSIIMXCS K pPa3HBIM KJaccaM OPraHUYeCKUX COCJIHHCHUM,
SIBJISIETCS] U30MEPHOM?

a) CeHe 1 CeHio;



0) mukno-C4Hs u CH,=CH-CH,—CH3;

B) CH=C-CH3 u CH3—CH>—CH3;

r) CH3-CH>-CH3 1 C3He.

12. Bropoe Ha3zBaHue METHIIOEH30I1a — 3TO:

a) Kcuioi; 0) 6eH30:; B) CTUPOI; T') TOJIYOJI.
Knwowu: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. Temamuka nucbMeHH020 3a0anus. (AIKeHbl)

1.Kakue coenqnueHns Ha3pIBAIOT HEMPEeACTbHBIMU? UeM UX COCTaB OTIMYAETCS OT COCTaBa
MpeAenbHbIX yriieBoaopoaoB. [IpuBeante npumepsl.
2. CocTaBbTE CTPYKTYPHBIC (POPMYIIBI CJICTYIOMINX BEIIECTB:
a) 2-metunodyren-1; 0) 3,3-mubpomnenTen-1
3. CocTaBbTe ypaBHECHHsI THIPUPOBAHKS ITCHA U MPOTICHA.
4. JlaliTe Ha3BaHUE BEILIECTBAM:
a) CH;-CH = CH-CH:s 6) CH:=CH-CH:-CH.-CH>-CH:s
5.CocraBbTe CTPYKTYpHBIC (DOPMYIIBI CIISTYIOIINUX BEIIESCTB:
a) meHTeH-1; 6) 2,3-nuMeTunrexkcen- 1
6. JlaiiTe Ha3BaHMsI CIENYIOIIMM BELECTBAM:!
a) CH;-CH.-C=CH-CH:-CHs 6) CH:=CBr — CHBr —CH:
|
CH:
7. CocTaBbTe MOJICKYISPHYIO U CTPYKTYpPHBIE POPMYJIBI AIKEHA, B COCTaBE KOTOPOTo uMeeTcs 4
aTtoMma yriiepoza. JlaliTe Ha3BaHUSA BCEM M30MEpPaM.
8. Kakwue BUIBI M30MEpHH XapaKTepHBI i ankeHoB? Hamummre Gpopmyisl BO3MOKHBIX
HU30MEPOB IMEeHTEHA -1.

Pa3zoen 5. Kunemuueckue u mepmoduuamuuecxue 3AKOHOMEPpHOCmU

npomeKanus xumuuecxuxpeakuuﬁ
Tema 5.1. Ckopocmb xumuueckux peakyuil. Xumuueckoe pagnogecue
3ananue 5.1.1. CKOpOCTh XUMHUYECKUX PEAKLIUI

1. CkopoCcThI0 XMMUYECKON peaKkuy HA3bIBAIOT:

- IOKa3aTeIb U3MEHEHUST KOH(DUTYpallui UCXOIHBIX BEIIECTB U MPOTYKTOB PEAKIIUH

+ BeJIMUMHA, KOTOPAasl MOKa3bIBAE€T U3MEHEHUE KOHIEHTPAIIMU UCXOJHBIX BEIECTB U MPOIYKTOB
pEaKUMH 3a €IUHUILY BPEMEHU

- Mepa, KOTOPOH OMHUCHIBAETCS U3MEHEHUE KOJIMYECTBA UCXOAHBIX BEIIECTB UM MPOAYKTOB
peakuuu

- Mepa, OMMUCHIBAIOLIAsl U3MEHEHUE TEMIIEPATYPhl PEAKIIUU

2. @opmyJiy CKOPOCTH XUMHYECKOH peaKIMH MOKHO BbIPA3UTh KaK:

- V,=At/AC

- Vp=AK/At

+ Vp=AC/At

- V,=AN/At

3. EnuHuie n3MepeHusi CKOPOCTH XMMHUYECKON peakuuy CYNTAeTCHa:

- M° -MoIB/C

- 1/(MOJB-C)

- MOJIb*J1/C

+ Moutb/(71°C)

4. B pu3nueckoii XMuMHUH eCTh pa3eli, NOCBALIEHHBIN H3YYEeHHI0 CKOPOCTH M MEXaHU3MOB
NnpeBpalleHusi XuMu4ecknx peakunii. Kak on Ha3piBaeTcs?



- XUMHYECKas CTaTHKa
- XUMHWYCCKasd TCPpMOANHAMUKA

+ XuMHUecKasi KHHETHKA

- MIOTCHIUOMCETPHA

5. Ha onHoii u3 npuBeIéHHbIX HUKe oTorpaduii uzodpaxkeHa XuMmuiecKasi peakius,
NMPOXOASIIAs C OTPOMHOM CKOPOCTHIO. I'/1e nMeHHO0?

6. Ha ckopocT XMMHYECKOH PeaKIUH CKa3bIBAETCSl MHOIO (DAaKTOPOB, Kpome:

- TEMIIEPATyphl U JaBICHUS

+ KOHLIEHTpaLus IPOAYKTOB PEAKIINU

- IPUPOJIA PEareHTOB

- IJIOLa/1b KOHTAKTa PEarupyrouiux BELIECTB

7. B AByX npoOupKax HAXOAUTCHA 110 1 MJI COJIAHOI KHCJIO0THI, B OJIHY U3 HUX IIOMECTHJIU
rpaHyJy HMHKA, a B IPYIYI0 KyCOYeK sKejie3a TAaKoro ke pasmMepa. B nepsoii npodupke
BOJ0PO/ BbIle/isieTCsl MHTEHCHBHee, I0TOMY YTO HIMHK 0oJiee aKTHBHBINH MeTaL1. Kakoi
(dhaxTop mmocTpUpyer 3TOT NpuMep?

- KOHLEHTPALUs UCXOIHBIX BEIECTB

- TEMIIEpATypa U J1aBJICHUE

+ mpupoaa pearnpyrommux BeImecTB

- IJIOLA/IM CONPUKOCHOBEHMSI pEarupyolliyX BEIIECTB

8. B Tpéx npodupkax HaX0AUTCS COJITHASI KMCJIOTA: B epBoi — 3 MJ1, BO BTOPOii — 2 MJ1, a
B TpeTheil — 1 Mu1. 3aTeM BO BTOPYI0 NPOOMPKY 100aBJIAIOT 1 MJI BOBIL, a2 B TPETHIO — 2 MJI.
B kaxoii npodupkKe KOHIEHTPALMSA KUCJIOTHI OyAeT Bbiiie?

+ 1-oit

- 2-oi

-3-i

- BO BCEX OJMHAKOBA

9. I KaKoil peakIMM XapaKTepHa CJedylas 3aBUCHMOCTb: YeM 0oJib1Ie I10maab
CONPUKOCHOBEHH pPearupyoluX BellecTB, TeM 00JIbIIe CKOPOCTh peaKkuuu?

- TOMOT€HHOU

- oOpaTuMoi

- HeoOpaTuMoi

+ reTeporeHHou

10. B xuMn4ecKkoif NpOMBIIIJIEHHOCTH, YTO0OBI YCKOPHTDH PEAKIHUIO HCIOIb3YIOT TaK
Ha3bIBaeMbli KUNSAUA cjioil. Kakum o0pa3zom on co3paéresn?

- HarpeBaroT TBEPAOE BEUIECTBO B KHUJIKOCTH

+ U3MeNnbyaroT TBEP/I0E BELIECTBO U MPOITYCKAIOT Yepe3 Hero razooopaszHoe

- HarpeBaroT KUKOE BEILIECTBO U MPOITYCKAIOT Yepe3 HEro ra3oodpazHoe

- I3MEJIBYAIOT TBEPJOE BEIIECTBO U HATPEBAIOT €TI0

11. Hupnepnanackuii xumuk 51.X. Baut-I'odg¢ chopmymposan smnupudeckoe NpaBuiio:
- IIpY MOBBIIIEHNHU TeMIepaTypsl Ha Kaxable 10 °F ckopocTs XUMUYECKON peakiuy BO3PAcTaeT
B 2-4 pa3za.

+ TIpH MOBBIIICHUM TeMIIepaTyphl Ha Kaxble 10 ‘C cKkopocTh XUMHYECKOH peaKiiii BO3pacTaeT
B 2-4 pasa

- IIpY MOBBIILIEHNH JABJICHUS Ha Kaxable 10 MM. PT. CT. CKOPOCTh XUMHUUYECKOHN peakLuu
BO3pacraer B 2-4 pasza.



- IpY NOBBIIIEHUH TeMnepaTypsbl Ha Kaxkble 40 °C cKOpOCTh XUMUYECKON pEaKLUU BO3PACTAET
B 4 pa3za.

12. KaTtanu3aTop fBJIsIETCH BAXKHBIM (DAKTOPOM, IMMOCKOJIbKY SIBJISIETCH:

- BEILLIECTBOM, KOTOPOE MOBBIIIAET CKOPOCTh PEAKIIMU U MOJHOCTHIO PaCX0IyeTcs B Ipolecce
- COEIMHEHUEM BEILIECTB, KOTOPOE MOHMUXKAET CKOPOCTh PEAKIIMK U HE PACXOyeTCs B MpoLecce
+ BEIECTBO, KOTOPOE MOBBILIAET CKOPOCTh PEAKIIUHU U HE PACXOJIyeTCA B IIpoLiecce

- COEIMHEHHUE BEILIECTB, KOTOPOE MOHMUKAET CKOPOCTh PEAKLIMU U MTOJHOCTBIO PaCXOAyeTCs B
nporecce

13. YTo0bI Me:K1Y BellleCTBAMH MOSIBUJIOCH B3aUMO/IeiicTBHE, HE00X0UMA:

+ 3HEpPrust akTUBauu

- MOTEHUMATbHAS SHEPT U

- sHeprus ['u66ca

- KHHETUYECKasl SHeprusi

14. UHruéuTOop 0Ka3bIBaeT HA PEaKUHMI0 MPOTHBOMOJI0KHOE KaTAJIU3aTOPY JeiicTBHUeE.
CiaenoBaTejIbHO, OH:

- YCKOpSIET MTPOTEKAHUE PEAKIINU

+ 3aMeIJIIET pEeaKLHIO

- YCUJIMBAET BIUSHUE KaTaIU3aTOpa

- HEUTpaIu3yeT KaTaJuTUYECKUE TOKCUHBI

15. OTiIMYMTeIbHONH 0CO0EHHOCTHI0O CKOPOCTH FOMOTeHHOM peaKIuy OT reTeporeHHoi
SIBJIAETCH He3aBUCUMOCTD OT:

- KOHIICHTPALIMK PEareHTOB

- TEMIIepaTyphbl U AaBICHUS

- IPUPOJIBI PEAreHTOB

+ IUJTOIIAIM KOHTAKTA PEarupyromnx BeIecTB

16. B 6mosornu Toxe ecTh Karanu3aTopbl. OHU Ha3bIBaKOTCH?

- IPOTEUHBI

- YIJIEBOJIbI

- JTUTIUIBI

+ DH3UMBI

17. B 00paTHMBIX peaKkiUAX CKOPOCTh NPSAMOM Ppeakuu YMeHbIIAETCS, 3 CKOPOCTh
o0paTHO# Bo3pacTaeT 10 TeX NMop, NoKa 00e CKOPOCTH He CTAHYT PABHBIMH. JTO COCTOSIHHE
Ha3bIBaeTCH:

- ypaBHEHUEM AppeHuyca

+ XUMHUYECKUM PaBHOBECUEM

- KOHCTaHTOW PaBHOBECHS

- MPOTUBOICHCTBUEM U3MEHEHUSIM

18. IIpu KOMHATHOI TeMIiepaType 10CTUTAeTCHA HAUOOJIbIIAS CKOPOCTH PEAKIIMU MEXKIY:
- KMCJIOPOJ/IOM U BOJOPOJIOM

- )KEJIE30M U CEpHOM KUCIOTOU

- BOJIOW W HATPUEM

+ cynbdara meau(Il) u rugpokcuaa Kamus

19. 3akoH neiicTBYIOIMX MACC YCTAHABIMBAET COOTHOLIEHUE MEKIY MaccaMu
pearupyouyMH BellleCTBAMM IPH PABHOBECHH, A TAKKe 3aBUCHUMOCTh CKOPOCTH pPeakuuu
OT KOHIIEHTPALMM UCXOJAHBIX BelleCTB. 3AKOH CNIPaBeJINB TOJbKO JIf:

- ra30B U TBEP/BIX BEILIECTB

- )KUJIKOCTEH U TBEPJIBIX BEIIECTB

+ ra3oB M JKUJKHX BEIIECTB

- razoB

20. /IaBjeHre MOKeT MOBJIUATH CKOPOCTH PeaKIUM TOJILKO B ra3oBoi cpeae. JTa
3aBMCHMOCTH ONMChIBaETCs Kak?

- I3MEHEHHE CKOPOCTHU PeaKIKi 00paTHO MPOMOPIIMOHATFHO U3MEHEHHIO JTaBIICHUS



- YMEHBILIEHUE JABIICHUsI YCKOPSET CKOPOCTh PEaKIIMKU
- YBEITMYCHUE JABJICHUS 3aMEJISIET CKOPOCTh PEAKIIHI

+ U3MEHEHHE CKOPOCTH PEAKIUHU PSIMO NPONOPLUHUOHATBHO U3MEHEHHUIO 1ABICHUS
21. Ha pucyHke n300pa:kéH BLICOKOTEMIIEPAT poriecc. HazoBure ero.

- BapKa CTeKJa
+ BBIIUIaBKa 4YyryHa

- IPOU3BOJICTBO HEPTETIPOIYKTOB

- OKOJIO’KMJIbHAS XJIOPUTU3ALIMS

22. Eciu Ha cucTeMy B COCTOSIHUM PABHOBECHS NPOU3BOINTH BHENIHee BO3AeHCTBHE, TO B
cucreme 0y/ieT yCHJIMBATBLCS TO HAllpaBJieHUe Mpouecca, KoTopoe ocjadut 3¢gdexT 3Toro
BO3/1eHCTBHS, 1 MOJIOKEHNE PABHOBECHSI CMECTUTCSI B TOM ’Ke HAallpaBJeHUHU. ITO
yTBep:K/IeHHe sIBJIsIeTCsI:

- ypaBHEHHEM cocTosiHus bapHepa — Annepa

- ypaBHeHueM Ban-nep-Baanbca

+ npunuunoM Jle [latense — bpayna

- pactipeaenenuem [ 'ndoca

23. B orainuue ot npasuJia Baut-I'odgda ypaBHenue Appennyca 0ojiee TOUHO ONNCHIBAET
3aBMCHMOCTH CKOPOCTH XUMHYECKOI peaKkuu 0T TeMIlepaTypbl, IOTOMY YTO:

+ YYUTBIBaeT YHEPTHUIO AKTUBAIMH, HEOOXOUMYIO YaCTHIIE Il BCTYIUICHUS B PEAKIIHIO

- YYUTBIBAET TOJIbKO HAYAJIIbHYIO U KOHEUHYIO TEMIIEPATypy

- YYUTBIBACT U3MEHEHHE KOHIICHTPAIIMH B €IMHUILY BPEMEHU

- He o0OpallaeT BHUMaHUS Ha KOHIIEHTPAIMIO UCXOIHBIX BEIIECTB

24. ®akTOpbI CKOPOCTH XMMHUYECKOH Peakunu, HCHOJIb3YIOTCS He TOJbKO B
NPOMBILIJIEHHOCTH, HO M B MeAulMHe. KHCc10poaHbIe MOAYIIKH 00J1er4alT AbIXaHH e
JIIO/ISIM C HU3KOH CKOPOCTHI0 PeaKIMU IeMOIJI00MHA ¢ KHCJI0POAOM. DTO npumep gakropa:
- IPUPO/JIbl PEATUPYIOIIMX BEIIECTB U IUIOIIAIA CONPUKOCHOBEHUS PEAreHTOB

- TEeMIIepaTyphbl U JaBICHUS

+ KOHIIEHTpALlUH1 PEareHTOB

- KOHIICHTPAIIMH MPOJTYKTOB PEAKIIUU

Pazoen 6. Pacmeoput

Tema 6.1. Ilonamue o pacmeopax

3ananue 6.1.1. TectupoBanue — PacTBOpbI
1. BeiGepuTe UCTUHHBIN pacTBOP:

a) BoJia u caxap +

0) IecoK U Men

B) BOJIa M TIECOK



2. Ilporiecc pacTBOpEeHHUsI — 3TO TAKOM Mmporiecc:

a) puznUecKuit

0) XUMHUYECKHH

B) GU3UKO-XUMHUUYECKUHN +

3. BemecTBo, pacTBOPHUMOE B BOJIE:

a) BaSO4

6) NaNO3 +

B) CaCO3

4. BeiObepute yTBEpKACHUE, KOTOPOE XapaKTepU3yeT PacTBOP:

a) HEOTHOPOIHASI CMECh PAa3HBIX BEIICCTB

0) XMMHUYECKOE COSIMHECHHE

B) OJTHOPOJIHASI CMECh BEIIECTB +

5. Beibepute hopmyiy BeliecTBa, KOTOPOE He pacTBOPSETCS B BOJIE:
a) Cu(OH)2 +

0) CaCl2

B) AgNO3

6. BeiOepute onpezeneHre pacCTBOPUMOCTH:

a) COCOOHOCTh CMEIIMBATHCS C IPYTUMH BEIIECTBAMU M 00Pa30BBIBATH FETEPOTCHHBIC CHCTEMBI
0) cIOCOOHOCTH BEIIECTBA PACTBOPATHLCS B paCTBOpUTENE +

B) CIIOCOOHOCTH BEIIECTB CMEIIUBATHCS C IPYTUMH BEIIECTBAMH U 00Pa30BBIBATH OJHOPOIHBIC
cMecH



2.2. OnleHOYHbIE CPeACTBA ISl POMEKYTOYHOM aTTeCTAMU

KoMmiekT O1leHOYHBIX CPEICTB MpeIHA3HAUECH JIJIs1 KOHTPOJISL U OLICHKU PE3yJIbTaTOB OCBOCHUS
yaeoHou aucrumiuabel OY 1.09 Xumus

1o crenraibHocTH: 25.02.08 Ikcriryaranus 0eCMUJIOTHLIX ABHAIIMOHHBIX CHCTEM

OreHka 0CBOCHHSI 00pa30BaTEILHON MPOTPaMMBI ITPEIYyCMaTPUBACT CAATY

Qg QepeHIIMPOBaHHOTO 3a4ETa.

Bonpocsr 1u1st mpoBeieHnst TPOMEXYTOUHOM arTecTanuu (quddepeHImpoBaHHBIN 3a4ET).

1. Xumus kak Hayka. OCHOBHbBIE ITOHSTUSL.

2. Oxcunpl, kucinoTsl. Knaccudukanms. XuMudecKre CBOMCTBA.

3. I'uapoxcunpl, comu. Knaccudukamnus. XuMU4YeCcKHe CBOMCTBA.

4. Xumnueckas popmyna. BaneHTHOCTb.

5. Crtpoenue atoma. M30TOMBI.

6. CrtpoeHue 31eKTPOHHBIX 000JI0YEeK aTOMOB.

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

8. XapaKTepuCTHKa 3JIEMEHTA Ha OCHOBE MOJIOXKEHUS €ro B MEPUOANUECKON CUCTEME.
9. XuMuueckas cBSI3b. BHIBI XUMHYECKOH CBSI3H.

10. Bonopoanas u metayminueckas XUMUYECKasi CBSI3b.

11. 3apsa noHOB. [loHATHE CTENIEHN OKUCITICHUS.

12. Knaccudukanus XuMHU4eCKUX peaKIIHii.

13. JlucriepcHbIe CUCTEMBI.

14. DNeKTpoNUTHYECKas: AUCCOLMALIMS. DIACKTPOIUTHI U HEIJIEKTPOJIUTHI.

15. Peakiuu noHHOro ooMeHa.

16. I'maponus coneil.

17. OKHCAUTENBbHO-BOCCTAHOBUTENbHBIE peakMU. OKUCIUTENN U BOCCTAHOBUTEIH.
18. Merasuiel. [lonoxxenue B Tadimmue Menneneesa. Pusndeckue 1 XUMHUECKUE CBOICTBA.
19. Koppo3zust meramios. Bunbsl koppo3un. MeToasl 3alIUTH OT KOPPO3HUH.

20. CrtaBebl.

21. Teopust cTpoeHHs OpraHu4YecKuX coequHeHnit. Kiaccudukanus opraHnueckux

coeauHeHui. Bunsl nusomepumu.
22. [IpenenvHble yriieBogopoasl. M3oMepus, HomeHKIaTypa. XUMUYECKUE CBOKCTBA.

23. [uknoankauel. O6mmas Gpopmyna. Uzomepust 1 HOMEHKIATYypA.



24. Ankensl. O6mas ¢popmyna. M3oMepus 1 HoOMeHKIaTypa. XMMHUUYECKUE CBOICTBA.

25. Anxunbl. O6mas ¢popmyna. M3omepust 1 HOMEHKIAaTypa. XMMHYECKHUE CBOHCTBA.

26. Anxanuensl. O0mas popmyna. M3omepusi 1 HOMEHKIaTypa. XUMHUYECKHE CBOHCTBA.

27. Crnuptsl. O6mmas popmyna. U3omepus 1 HOMEHKIaTypa. XUMHUYECKHUE CBOHUCTBA.

28. benzon. Xumuueckue cBoricTBa. MzoMepusi 1 HOMEHKIaTypa.

29. [leperonka 1 KpEKUHT HEPTETIPOTYKTOB.

30. Anbneruast 1 keToHbl. O6mmas Gopmyna. U3omepust 1 HoMeHKIaTypa. XUMHUYECKHUE
CBOMCTBA.

Kputepuu onienuBanus:

- OHGHKa «OTJIHYHO» BBICTABJISACTCS O6y‘IaIOHI€My, €CJIN €10 OTBETHI A0KA3aTCJIIbHBbI,
APTYMCHTUPOBAHBI 1 HCIPOTUBOPCHUUBBI, p€Yb JIOTHUYHA, ITOCJICA0OBATCIIbHA, COOTBCTCTBYCT

HOpPMaM yCTHOH peuu;

- OneHKa «XOPOIL0» BBICTABIISETCS 00YJaIOLIEMYCsl, €CIIH €r0 OTBETHI HEJJOCTATOYHO
JI0Ka3aTeNIbHbI, apIyMEHTUPOBaHbl U HEMPOTUBOPEUUBHI, B pe4H HaOII0AaeTCs HapyIIeHHe
IIOCJIEJOBATEILHOCTHU U JIOTUYHOCTH, HECYILIECTBEHHBIE HAPYIIEHHUsI HOPM YCTHOM peuH;

- OnieHKa «yJOBICTBOPUTEIBHO» BBICTABISETCA 00y4arOIEMyCsl, €CIIH €r0 OTBETHI
He/I0Ka3aTeJIbHbI, HE apr'yMEHTUPOBAHBI U IPOTUBOPEUUBEI, peub OeccoiepkKaTeibHa,
Ha0JII0/1al0TCS CYLIECTBEHHbIE HAPYIIEHUSI HOPM YCTHOH peyu;

- O1ieHKa «HEYI0BIETBOPUTEIIEHOY» BBICTABIISIETCS 00y4YaIOLIEMYCs, €CJIM y HErO HEeT OTBETa Ha
MIOCTABJIEHHBIE BOIIPOCHI MJIM OTBETHI HE COOTBETCTBYIOT TEMAaTHKE U3y4YEHHOI'0 MaTepHana

HpHMepLI 6I/IJIeTOB, BbBIHECCHHBIX HA MIPOMEKYTOYHYIO aTTECTALIUIO

Paccmotpeno Ha 3acenannu [THK

€CTeCTBEHHOHAYYHBIX JTUCIUILTHH
U MaTeMaTHKH TPOTOKOJI
No

« »asrycra 202 .

IIpencenarens [TIK
Hoponnosa E.I'.
/ /

DK3aMeHalMOHHBINA OMJIET
Ne 1

Tlo pucrumimuae XuMus

1 xypc

YT1Bepxkaaro 3aM. qupektopa no YP

« »asrycra202 .

/I.A. Bnagumupos/

OKMCIIUTEIIBHO-BOCCTAHOBUTEIBHEIC pcaKknuu. OKHCINATEIN U BOCCTAaHOBUTEIH.

[Ipenonasatens: Bnagumupos JI.A.




Paccmotpeno Ha 3acenanuu [TIHK

C€CTCCTBCHHOHAYYHBIX TUCHUILIINH
U MaTEMAaTUKU IPOTOKOJI

No

« »asrycra 202 r.

[Ipeacenarens LK
Hoponnosa E.I'.
/ /

DK3aMEeHAIMOHHBINA OWJIET
No 2

[lo mucnurimuae Xumus

1 kypc

YTBepxkaaro 3am. qupekTopa 1no YP

« »aprycta 202 .

/I1.A. Bnagumupos/

Xumuueckas popmyia. BareHTHOCTS.

IIpenonaBatens: Bnagumupos /1.

Paccmotpeno Ha 3acenannu [THK

€CTECTBCHHOHAYYHBIX JTUCIUTUIHH
Y MaTEMaTHUKH ITPOTOKOJT
Ne

« »asrycrta 202 T.

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

DK3aMeHAIIMOHHBIA OUIIET
Ne 3

Ilo nucuuruinae XumMus

1 xypc

Yr1Bepxaato 3am. aupexTopa mo YP

« »asrycta 202 .

/N.A. Bnagumupos/

Crnuptsl. OOmias popmyna. M3zomepust u HOMeHKIIaTypa.

[Ipenonasarens: Bnagumupos /1. A.

Paccmotpeno Ha 3acenannu TTHK

€CTECTBEHHOHAYYHBIX TUCHUTUIHH
Y MaTEMAaTHUKH IIPOTOKOII
Ne

« »asrycra 202 .

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

DK3aMeHAaIMOHHbBIA OUIEeT
No 4

Tlo pucrumimuae XuMus

1 xypc

VYr1eepxaato 3am. nupexktopa no YP

« »asrycta 202 T.

/I.A. Bnagumupos/

Ankenbl. O6mas ¢popmyna. M3oMepus 1 HOMEHKIATypa.

[Ipenonasatens: Bnagumupos /1. A.

Paccmorpeno Ha 3acenannu [THK

DK3aMEHAILMOHHBINA OWJIET

VYr1Bepxaato 3am. aupekrtopa no YP




€CTECTBEHHOHAYYHBIX TUCHIUTUINH
Y MaTEeMaTHUKH ITPOTOKOJI
Ne

« »aerycra 202 T.

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

Ne 5

Tlo nucuuruinae XumMus

1 xypc

« »asrycta 202 .

/N.A. Bnagumupos/

Peakiiun moHHOro 0OMeHa.

IIpenonasatens: Bnagumupos J[.A.

Paccmotpeno Ha 3acenanuu [THK

C€CTCCTBCHHOHAYYHBIX TUCHUILIIMH
1 MaTEMAaTUKU IPOTOKOJI

No

« »asrycra 202 r.

IIpencenarens [TIK
Hoponnosa E.I'.
/ /

DK3aMeHAaIMOHHBIA OUIET
Ne 6

Ilo pucrunimuae Xumus

1 xkypc

VT1Bepxaato 3am. nupexktopa no YP

« »asrycta202 .

/I1.A. Bnagumupos/

VYrnesoasl. Kupsel. HykiienHoBelie kucinotsl. Ctpoenue. buonoruueckas poiib.

[IpenonaBarens: Brnagumupos 1. A

Paccmorpeno Ha 3acenannu [THK

€CTECTBEHHOHAYYHBIX JTUCIUILIHH
¥ MaTEMaTHUKH ITPOTOKOJT
Ne

« »asrycrta 202 T.

[Ipeacenarens ITIK
Hoponnosa E.I'.
/ /

DK3aMEeHAILMOHHBINA OWJIET
Ne 7

Ilo nucnuuruinae XumMus

1 xkypc

VYr1Bepxaato 3am. aupekrtopa no YP

« »asrycta 202 .

/N.A. Bnagumupos/

XuMH4ecKas CBI3b. BUABI XUMHUUYECKOH CBA3H.

[Ipenonasatens: Bnangumupos J1.A.




Paccmotpeno Ha 3acenanuu [TIHK

C€CTCCTBCHHOHAYYHBIX TUCHUILIINH
U MaTEMAaTUKU IPOTOKOJI

No

« »asrycra 202 r.

[Ipeacenarens LK
Hoponnosa E.I'.
/ /

DK3aMEeHAIMOHHBINA OWJIET
Ne 8

[lo mucnurimuae Xumus

1 kypc

YTBepxkaaro 3aMm. qupekropa rno YP

« »aprycta 202 .

/I1.A. Bnagumupos/

Crpoenue atoma. M3oTorbl

[IpenonaBatens: Bmagumuposn 1. A.

Paccmotpeno Ha 3acenannu [THK

€CTECTBCHHOHAYYHBIX JTUCIUTUIHH
¥ MaTeMaTHUKH ITPOTOKOJT
Ne

« »asrycrta 202 T.

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

DK3aMeHAIIMOHHBIA OUIIET
Ne 9

Ilo nucuuruinae XumMus

1 xypc

Yr1Bepxaato 3am. aupexTopa mo YP

« »asrycta 202 .

/N.A. Bnagumupos/

Anpaeruasl U keToHbl. O0mas hopmyna. Mzomepus u HoMeHKIaTypa.

[Ipenonasatens: Bnagumupos /. A.

Paccmotpeno Ha 3acenanuu [THK

€CTECTBEHHOHAYYHBIX TUCHUTUIHH
Y MaTEMAaTHUKH IIPOTOKOII
Ne

« »asrycra 202 .

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

DK3aMeHAaIMOHHbBIA OUIEeT
Ne 10

Tlo pucrumimuae XuMus

1 xypc

VYr1eepxaato 3am. nupexktopa no YP

« »asrycta 202 .

/I.A. Bnagumupos/

XUMHA Kak HaykKa. OCHOBHBIEC TIOHSATHS.

[Ipenonasatens: Bmagumupos J1.A.

Paccmorpeno Ha 3acenanuu 1K

DK3aMEHAILMOHHBINA OWJIET

VYr1Bepxaato 3am. aupekrtopa no YP




€CTECTBEHHOHAYYHBIX TUCHUTUIHH
Y MaTEeMaTHUKH ITPOTOKOJI
Ne

« »aerycra 202 T.

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

Ne 11

Tlo nucuuruinae XumMus

1 xypc

« »asrycta 202 .

/N.A. Bnagumupos/

CTpOCHI/Ie QJICKTPOHHBIX 000JI0UYEK aTOMOB

IIpenonaBatens: Bnagumupos [[.A.

Paccmotpeno Ha 3acenanuu [THK

C€CTCCTBCHHOHAYYHBIX TUCHUILIIMH
1 MaTEMAaTUKU IPOTOKOJI

No

« »asrycra 202 r.

IIpencenarens [TIK
Hoponnosa E.I'.
/ /

DK3aMeHAaIMOHHBIA OUIET
Ne 12

Ilo pucrunimuae Xumus

1 xkypc

VT1Bepxaato 3am. nupexktopa no YP

« »asrycta202 .

/I1.A. Bnagumupos/

2. Ankaguensl. O0mmas ¢popmyna. M3omepus 1 HOMEHKIIaTypa.

IIpenogaBarens: Binagumupos 1. A.

Paccmorpeno Ha 3acenannu [THK

€CTECTBEHHOHAYYHBIX JTUCIUILIHH
¥ MaTEMaTHUKH ITPOTOKOJT
Ne

« »asrycrta 202 T.

IIpencenarens LK
Hoponnosa E.I'.
/ /

DK3aMEeHAILMOHHBINA OWJIET
Ne 13

Ilo nucnuruinae XumMus

1 xkypc

VYr1Bepxaato 3am. aupekrtopa no YP

« »asrycta 202 .

/N.A. Bnagumupos/

AMUHBI, aMUHOKUCIIOTHI, 0esiku. CTpoenne buonorudeckas posis.

[Ipenonasatens: Bnagumupos J1.A.

Paccmotpeno Ha 3acenannu [THK

CCTCCTBCHHOHAYYHbBIX TUCHUILIMH

U MaTEMATHUKH ITPOTOKOJI

DK3aMeHaIlMOHHBIN OMJIET

Ne 14

VYr1Bepxnato 3aM. qupekTopa no YP




No

« »asrycra 202 r.

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

Ilo mucnuuruinae XumMus

1 kypc

« »asrycta 202 .

/N.A. Bnagumupos/

IIpenenbuble yraesogoponasl. M3oMepus, HOMEHKIIATypa.

[Ipenonasatens: Bragumuposn 1. A.

Paccmotpeno Ha 3acenannu [THK

€CTECTBEHHOHAYYHBIX JTUCIUTUIHH
¥ MaTEMAaTUKH IIPOTOKOII
Ne

« »asrycra 202 .

IIpencenarens [TIK
Hoponnosa E.I'.
/ /

DK3aMeHaIlMOHHBIN OMJIET
Ne 15

Ilo pucrunimuae Xumus

1 xkypc

Yr1Bepxnaro 3aM. qupekTopa no YP

« »asrycta202 .

/I.A. Bnagumupos/

[Tepuonnueckuii 3akoH u nepuoanueckas cucrema /.M. Menneneesa

[Ipenonasatens: Bmagumpos 1. A.

Paccmotpeno Ha 3acenanuu [TIK

€CTCCTBCHHOHAYYHBIX JTUCIUTITHH
¥ MaTEMaTHUKH ITPOTOKOJT
Ne

« »asrycra 202 T.

[Ipeacenarens ITIK
Hoponnosa E.I'.
/ /

DK3aMeHallMOHHBIN OUJIeT
Ne 16

Ilo nucnuuruinae XumMus

1 kypc

YTBepxkaaro 3aMm. qupekTopa no YP

« »asrycta 202 .

/I.A. Brnagumupos/

Anxunbl. Obmas ¢popmyna. M3omepus 1 HOMEHKIIATypa.

IIpenonasatens: Bnagumupos [ A.

Paccmotpeno Ha 3acenannu [THK

CCTCCTBCHHOHAYYHbBIX TUCHUIIINH
N MaTEMATHUKH ITPOTOKOJI

DK3aMeHAIMOHHBIA OUJIET

Ne 17

YT1Bepxknaato 3am. aupexrtopa mo YP




No

« »asrycra 202 r.

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

Ilo mucnuuruinae XumMus

1 kypc

« »asrycta 202 .

/N.A. Bnagumupos/

Merauisl. [Tonoxenue B Tadimue Menneneesa. Pusnyeckue v XUMUYECKUE CBOIICTBA.

[Ipenonasatens: Bragumuposn 1. A.

Paccmorpeno Ha 3acenannu [THK

€CTECTBCHHOHAYYHBIX JTUCIIUTIIHH
¥ MaTEeMaTHUKH ITPOTOKOJT
Ne

« »asrycrta 202 T.

IIpencenarens INIK
Hoponnosa E.I'.
/ /

DK3aMEHAIMOHHBINA OWJIET
Ne 18

Ilo nucuuruinae XumMus

1 xkypc

VYr1Bepxaato 3am. aupekrtopa mo YP

« »asrycta 202 .

/I.A. Brnagumupos/

VYrnesonsl. Kupsl. Hykiiennosie kuciotel. CtpoeHne. buonornyeckas poib

[Ipenonasarens: Bnagumupos 1. A

Paccmotpeno Ha 3aceganuu 11K

€CTeCTBEHHOHAYYHBIX JTUCITUILTHH
U MaTeMaTHKH TTPOTOKOJI
No

« »asrycra 202 .
ITpencenarens [TIK

Hoponnosa E.I'.
/ /

DK3aMeHalMOHHBINA OMJIET
Ne 19

Tlo pucrumimuae XuMus

1 xypc

YT1Bepxkaaro 3aM. qupektopa no YP

« »asrycta 202 .

/I.A. Bnagumupos/

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

[Ipenonasatens: Bnagumupos /. A.

Paccmotpeno Ha 3acenanuu [TIK

€CTECTBCHHOHAYYHBIX JTUCIUTUTHH
¥ MaTEMAaTHUKH ITPOTOKOJT
No

DK3aMEHAIMOHHBINA OWJIET
Ne 20

[lo mucnuruimae XumMus

YTBepxkaaro 3am. qupekTopa 1no YP

« »asrycta 202 .




« »asrycra 202 r.

IIpencenarens [NIK
Hoponnosa E.I'.
/ /

1 xypc

/I.A. Bnagumupos/

3JI€KTpOJII/ITI/I‘ICCKa$I Jucconuanus. 3JI€KTpOJ'II/ITBI W HEOJICKTPOJIUTEL.

IIpenonasatens: Bnagumupos [ A.




Paccmotpeno Ha 3acenanuu [TIHK

C€CTCCTBCHHOHAYYHBIX TUCHUILIINH
U MaTEMAaTUKU IPOTOKOJI

No

« »asrycra 202 r.

[Ipeacenarens LK
Hoponnosa E.I'.
/ /

DK3aMEeHAIMOHHBINA OWJIET
Ne 21

[lo mucnurimuae Xumus

1 kypc

YTBepxkaaro 3am. qupekTopa 1no YP

« »aprycta 202 .

/I1.A. Bnagumupos/

3apsin uoHa. [loHsTHE CTENIEHU OKUCITICHUS

[IpenonaBatens: Bragumuposn 1. A.

Paccmotpeno Ha 3acenanuu [THK

€CTECTBCHHOHAYYHBIX TUCIUTUTHH
Y MaTEMAaTHUKH MIPOTOKOII
Ne

« »asrycra 202 .

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

DK3aMeHaIlMOHHBINA OMJIET
Ne 22

Ilo pucrunimuae XuMus

1 xkypc

YT1Bepxknaro 3aM. qupekTopa no YP

« »asrycta 202 .

/I1.A. Bnagumupos/

uknoankansl. O6mas Gopmyna. M3omepus 1 HOMEHKIIATypa.

[Ipenonasatens: Bnagumupos /. A.

Paccmotpeno Ha 3acenannu [THK

€CTECTBEHHOHAYYHBIX TUCHUTUIHH
¥ MaTeMaTHKH ITPOTOKOJI
Ne

« »asrycra 202 r.

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

DK3aMeHaIlMOHHBIN OMJIET
Ne 23

Ilo nucuuruinae Xumus

1 xypc

VYr1Bepxknaro 3aM. qupekTopa no YP

« »asrycra202 T.

/I.A. Bnagumupos/

Kopposus merannos. Bunabl koppo3un. MeTo b1 3a1IUTHl OT KOPPO3UH.

[Ipenonasatens: Bnagumupos /. A.

Paccmotpeno Ha 3acenannu [THK

DK3aMEHAIMOHHBINA OWJIET

Yr1Bepxaato 3am. aupekrtopa mo YP




€CTECTBEHHOHAYYHBIX TUCHUTUIHH
Y MaTEeMaTHUKH ITPOTOKOJI
Ne

« »aerycra 202 T.

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

Ne 24

Tlo nucuuruinae XumMus

1 xypc

« »asrycta 202 .

/N.A. Bnagumupos/

Cru1aBel METaIIOB

IIpenonaBatens: Bnagumupos [[.A.

Paccmotpeno Ha 3acenanuu [MIK

€CTCCTBCHHOHAYYHBIX JTUCIUTLIHH
¥ MaTeMaTHUKH ITPOTOKOJT
Ne

« »asrycrta 202 T.

IIpencenarens INIK
Hoponnosa E.I'.
/ /

DK3aMEHAIMOHHBINA OWJIET
Ne 25

Ilo nucuuruinae XumMus

1 xkypc

VYr1Bepxaato 3am. aupekrtopa no YP

« »asrycta 202 .

/I.A. Bnagumupos/

[leperonka HEQTH U KPEKUHT HEPTETPOTYKTOB.

[Ipenonasatens: Bnagumupos J1.A.

Paccmotpeno Ha 3acenanuu [THK

€CTECTBCHHOHAYYHBIX JTUCIIUTITHH
¥ MaTEMAaTHUKH IIPOTOKOJT
No

« »asrycra 202 T.

[Ipeacenarens I1ILK
Hoponnosa E.I'.
/ /

DK3aMeHallMOHHBIN OUJIeT
Ne 26

[lo nucnuruimue Xumus

1 xkypc

YTBepxkaaro 3aMm. qupekTopa rno YP

« »asrycta 202 .

/A.A. Brnagumupos/

Teopust cTpoeHust opraHudYecKux coenuuennid. Kimaccudukammst oprannueckux coeuHeHu. Buib

HU30MEpHH.

[IpenonaBatens: Biagumupos 1. A.

Paccmotpeno Ha 3aceganuu [THK

CCTCCTBCHHOHAYYHbLIX TUCHUILINH

DK3aMeHaIMOHHBINA OMJIET

YT1Bepxkaaro 3aM. qupekTopa no YP




Y MaTEMATHUKH IIPOTOKOJI Ne 27
No
Tlo pucoummmbae Xumus « »aprycta202 T.
« »asrycra 202 r.
IIpencenarens IMIK
1 kype /I.A. Bnagumupos/
Hoponnosa E.I'.
/ /

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

[Ipenonasatens: Bmagumupos J1.A.

PaccmoTtpeno na 3acenanum 11K | Dx3aMeHanmoHHbIi Ouer YTBepxkaato 3aMm. qupekTopa no YP

€CTEeCTBEHHOHAYUHbIX JUCUUIIIUH | Ne 28
1 MaTEMAaTHKH TIPOTOKOJT

No Tlo pucoumimmbae Xumus « » asrycra 202 r.

« »asrycra 202 .

1 kypc /I.A. Brnagumupos/

IIpencenarens INIK

Hoponnosa E.I'.
/ /

CrpoeHne aToMa.

[Ipenonasatens: Bnagumupos [ A.
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