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KOMMIEKT OLEHOYHBIX CpEeJICTB IpeJHa3HauyeH s OLEHKUA pe3yJibTaToB
OCBOEHUAY4eOHON IUCIUIUIMHBL XUMHUs U pa3paboTaH Ha OCHOBE:!
- tpeGopanuit ®I'OC cpemsero obmero ofpasoBanus (YTBEPKICHHOIO
nprKa3zoM MuHHCTepcTBa 0bpasoBanms u Hayku Poccmm ot 17 mas 2012 roxa Ne
413); .
= Ilpukaza Munuctepersa IlpocBemenus Poccum ot 12.08.2022 Ne 732,
3aperucTpupoBaHHoM B Mumiocte P® 12.09.2022 Ne 70034 «O BHeceHuH
mmenennit 8 ®TOC cpennero obuiero o6pa3oBaHUs, YTBEPKIECHHBIM IPHKa30M
Muno6prayku Poccunt oT 17.05.2012 No 413»;
- ®OI'OC cpenHero mpoheCCHOHATBHOIO 00pa3oBaHMs IO CIICHUAIBHOCTH
34.02.01 «Cectpunckoe  jmeno», Gopma  obyuenus: ounas  (IIpukas
Munnpocsemenus P® or 04.07.2022 roma Ne 527, 3aperuCTpupOBaHHBIA B
Mumniocte P® 29.07.2022 No 69452);
— ®enepansHOi o6paszosarensHoit nporpammbl COO yreepxaenHoi Ilpukazom
Musmnpocsemenus: PO Ne1014 or 23.11.2022 r., 3aperucTpuposatusiii B MuHiocTe
P® 22.12.2022 r. No71763;
—  Pa6oueit mporpammbl OV J1.07 Xumus, 2025 r.
- [TomoxeHUsI O TEKyIleM KOHTpOJIe 3HAHHH M NPOMEXYTOYHOW aTTeCTallUH
ctynenros (o6yuaroutuxcs) [ BIIOY PO « TMKp».

Opranuzanus-paspa6orunk: I'BIIOY PO "TMK"
PazpaboTunk:
Wganora H.B., npenogasarens ['BIIOY PO "TMK"



IMacnopT KOMIJIEKTA OLIEHOYHBIX CPEICTB

1. 1 Ob6aacTh NpIMEeHEHUS KOMILIEKTA OLICHOYHBIX CPEACTB

Kommiext OLCHOYHBIX CPCACTBOPCAHAZHAYCH IJId OLCHKU PE3YyJIbTATOB OCBOCHUA y‘-ICGHOﬁ

NUCLIUILIMHBI X AMUSL.

1.2 CpoaHble JaHHble 00 00LEKTAX OLEHUBAHHS, OCHOBHBIX INOKAa3aTeJAX OIEHKH M HX

KpUTepusax, GpopMe aTTeCTAlMU U TUIIAX 3aJaHUI

dopma
OcHOBHBIE aTTecTanuu
Pe3yabrarbioOyueHus st MOKAa3aTeJ Il OLEHKHU Tun 3aganus; (B
(0OBEKTHI OLICHUBAHMUS) pe3yJibTaTa M uX Ne 3apanus COOTBETCTBH
KpUTEepHU H Cy4eOHbIM
TLUIAHOM
c(hOpMHUPOBAHHOCTH - OIICHHUBATh 3amanue Nel
HpeHCTaBHeHHﬁZ 0 MaTepUaIbHOM | IMOCIENCTBUSA OBLITOBOI (TeOpeTI/I‘IeCKOG)
CAMHCTBE MHUPA, | ¥ MPOU3BOJACTBEHHOI OTtBerbTE HA
3aKOHOMEPHOCTSX U | IeATeNbHOCTU BOIIPOCHI B TECTOBOM
MO03HABAEMOCTHU SBJIEHUM | yermoBeKa C MO3HIUH popme
MPUPOABI, O MECTE U 3HAYEHUHU | HKOJIOTHUYECKOUN dud.3auer
XUMHH B CHCTEME €CTECTBEHHBIX | GE30MaCHOCTH;
HAayK U €€ poJId B OOECIeUeHUH | — paznuyaTh 3aganme Ne2
YCTOMYHUBOTO Pa3BUTHSA | HCTUHHBIE PACTBOPEI, (TpaKTHUYEeCcKoe )
YCJIIOBCUCCTBA! B PCHICHNH | KOJJIOUIHBIC pacTBOpEI Pemurte 33}13‘1}’)
HpO6J'ICM DKOJIOTHYECKOH, | 1 prGOI[I/ICHepCHBIC
SHEPreTU-4YeCKOM M  NUILEBOU | cpcre-Mbl HAa OCHOBE
0e30macHOCTH, B PasBUTHH | XUMHYECKOTO SKCIIEPH-
MEIWIINHBI, CO3aHUU HOBBIX | MeHTa
MaTepUajIoB, HOBBIX MCTOYHHMKOB | _ YCTAHABIIHBAT
SHEpPIuy, B OOCCIICUCHHH | 3aBHCHMOCTD  (PH3HKO-
pannoHalIb-HOro XUMHUYECKUX  CBOMCTB
MIPUPOIONOIB30Ba-HHUS, B | HEOPraHMYECKHX
GopMHUpOBaHHM MHPOBO33PEHUS | pemecTB
u oO0Iel KylbTyphl YeIOBEKa, a | _ MOHHMATE
TaKIKe OKOJIOTHICCKH | \exaHM3M XUMHYECKHX
00OCHOBAaHHOTO OTHOIIIC-HUS K peaKIHii;
b
CBOEMY 3/J0POBbIO U MPUPOTHOM | _ HMETh
cpexnc, 5 IpEICTABICHHS 0
BIIAJICHHE CHUCTEMOH XUMHHYECKHX | yavupprx  mpuHIMIAx
3HAaHWW, KOTOpas  BKJIKOYACT: [POM3BOJICTEA;
b
OCHOBOTIOJIArarome TOHSITHS
(IOTIOIHUTENIBHO K CUCTEME | _ OHUMATH -
MOHATUH 0a30BOTO YpPOBHS) - OGBICHSTS —
Hsogonm, OCHOBHOE 1| vexay KTACCAMIL
BO3OY’K/ICHHOE COCTOAHME ATOMA, | a3 yruppry permecTs;
ruOpUAN3aIHs ATOMHBIX
. — OOBSICHATH
opburtanei, XUMHYECKas CBS3b
B3alMOCBSI3b
(«<0» ®  «I-CBSA3B», KpAaTHBIC
CYILLIHOCTH
CBSI3M), MOJISIpHAsI KOHIIEHTpAIHs,
o MaTepuaIbHOTO
CTpYKTypHasi (hopMyIia, U30Mepus
( PYKTYP pMmyJa, P €/IMHCTBA;
c TypHas, TeoMeTpUyecKas
TPyKIypHad, P — KJIaCCU(PHUIUPOB
(uuc-TpaHc-u3omepus), THUIIBI
< aTh OpraHuYecKue W
XUMHUYECKHUX pEaKIuil (romo- u
HEOpraHUYecKue
reTeporeHHsle, oOpaTUMble U
BeIeCTBA B




HEOOpaTUMBbIE), pacTBOpHI
(ucTUHHEBIE, TMCTICPCHBIC
CHCTEMBI), KpPUCTAJUIOIH-IPaTHl,
CTETICHb JICCOIIMAIINH,
JIEKTPOJIH3, KPEKUHT,
pudOPMUHT); TEOPUU U 3aKOHBI,
3aKOHOMEPHOCTH, MHUPOBO3-

3pCHYCCKUC 3HaHUWA, JICKAIIHUE B
OCHOBC IMOHUMAaHHA MIPUINHHOCTH
n CHCTEMHOCTH XHMHYC-CKUX

SIBJIEHUH, COBPEMEH-HBIE
MPEACTABICHUSI O  CTPOCHHUH
BEIIECTBA Ha aTOMHOM,
MOJIEKYJISIPHOM u
HAaJIMOJIEKYJIAPHOM YPOBHSIX;

MPEJICTaBICHUsI O MEeXaHU3Max
XUMHYECKUX peaKkuuid,
TEPMOIUHA-MUYECKUX u
KMHETUYECKUX 3aKOHOMEPHOCTAX
UX TMPOTEKAHUS, O XHUMHYE-CKOM
paBHOBECHH, JUCTIEPCHBIX
CUCTEMAX, (haxkTomornueckue
CBEZIe-HUS O CBOICTBax, COCTaBeE,
MOJTYYEHU N u 06e30macHOM
HCII0JIb30BAHUU BaOKHEH-IITUX
HEOPraHMYECKHUX U OPraHUYECKUX
BEIIECTB B OBITY M NMPAKTUYECKON
NeSITeIbHOCTH 4YeJIoBeKa; O0IIuX
HAyYHBIX MIPUHIIAIIAX
XMMHUYECKOT0 MPOMU3BOACTBA (Ha
IIpUMepe IPOU3BOACTBA CEPHOU
KHCIIOTBI, aMMHakKa, MeTaHoJa,
nepepaboTku HedTH);
c(hOpMHUPOBAHHOCTH

BEISIBIISITH XapaKTepHbIE
MpPU3HAKU u B3aMMOCBSI3b
M3YYCHHBIX TOHATHHA, PUMEHSATh
COOTBETCTBYIOIIUE MOHATHS TpU
ONMCAaHUU CTPOEHUS M CBOMCTB
HEOPraHMYECKUX U OPraHUYECKUX
BEIIECTB M UX IIPEBPALLCHUN;
BBISIBJISTD B3alMOCBSI3b
XAMHUYECKUX 3HAHUU c
MOHATUSIMH U TIPEICTaBICHUSIMHU
IpYyrux TMpeaMeToB ais  Ooiee
OCO3HAHHOTO  TOHUMaHHUS U
O0BSICHEHUS CYLIIHOCTHU
MaTepUaIbHOrO E€IUHCTBA MUDPA;

YMEHHI

HCITIOJIL30BaTh CHCTEMHBIE
XAMHUYECKHE 3HAHUA TS
OOBSICHEHUSI ¥ TPOTHO3UPOBAHUS
SIBIICHHH, HMEIOIINX

€CTECTBEHHOHAYYHYIO IIPUPOAY;
c(hOpMUPOBAHHOCTh YMEHHUN
HUCITOJIb30BATh HAMUMCHOBAHU

COOTBETCTBUU C
CTPOCHUEM,;

nux

- COCTaBJIATh
XUMUYECKHE (POPMYIIBI
Ha OCHOBE
BaJICHTHOCTH u
CTENCHU OKHCIICHHS;

- KJIaccu(puIpoB
aTb ~ HEOpraHWYeCKHe
BEIIIECTBA B
COOTBETCTBHMM C  HUX
CTPOCHHEM;

YCTaHaBIIMBATh
3aBUCUMOCTD
(HUBUKOXUMUYIECKUX
CBOMCTB OpPraHUYECKUX
u HEOPraHUYECKHNX
BEILECTB B
3aBUCUMOCTH OT KJIacca
W TPYIII COCIUHEHUN;

yCTaHABIIMBATh
3aBUCHMOCTh  (PU3UKO-
XUMHAYECKUX CBOICTB

BELIECTB OT CTPOCHMUS
MOJIEKYJ;
XapaKkTepu30BaTh
XUMUYECKHE IIEMEHTHI
B COOTBETCTBMM C HX

MOJIOKEHUEM B
MEPUOINYECKOMN
CUCTEME XHUMHUYECKUX
3JIEMEHTOB JI.A.
MeHnpeneena;

YMEHHE TO0Jb30-BaThCs
W3Y4YEHHBIMU
bopmynamu TUTSI
pacueToB o
HAXO0XJICHUIO
XUMUYECKON (HOPMYJIBI
BEILIECTBA; pacyeTsl
MacChl (oOnema,

KoJMyecTBa BemiecTBl)
MPOJYKTa PEaKIU UITN
MacCOBOM J0JIH;
000CHOBBIBATh
3HAUYCHHE "
MIpUMEHEHNE
OpraHUYeCKUX u
HEOPraHUYECKUX
BEIIECTB B OBITOBOW H
MIPOU3BOJACTBEHHOMN
NeSITeIbHOCTH
4eJoBeKa MX (PU3HKO-

4




XUMHUYECKHUX COECIUHEHUN
MEXKTYHApOJHOTO CO03a
TEOPETUYECKON U NMTPUKIIATHON
XMMHH ¥ TPUBUAJIbHBIE HA3BaHUS
BCIIECTB, OTHOCSIIUXCS K
M3YyYECHHBIM KJ1accam
OpPraHUYECKUX U HEOPTraHUYECKUX
COCIMHEHHIT, NCTI0Ib30BaTh
XUMUYECKYIO CUMBOJIUKY TSI
cocTaBieHus HopMy
HEOPraHUYECKUX BEIECTB,
MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKPAILLIEHHBIX U
CKEJIETHBIX) (hopMy
OpPraHUYECKUX BEUIECTB;
COCTaBJIATh YPaBHEHHUS
XMMHYECKUX PEaKUi U
pPacKpbIBaTh UX CYIIHOCTh:
OKHUCJIUTEIHHO-
BOCCTaHOBUTEJIBHBIX PEAKIAN
MOCPEICTBOM COCTaBIICHUS
AJIEKTPOHHOTO OajaHca ATHX
peaKuuii; peakiiii HOHHOTO
oOMEHa IyTeM COCTABJICHUS UX
MOJIHBIX ¥ COKPAILIEHHBIX HOHHBIX
YpPaBHEHUI; peaKIUid THIPOJIN3A,
peakImii KoMIiekcooopa-
30BaHMs (Ha MpUMepe
TUAPOKCOKOMILIEKCOB IIMHKA U
AITFOMUHUS ); TIOATBEPHKIATh
XapakTep-Hble XUMUYECKUE
CBOICTBA BEIIECTB
COOTBETCTBYIOIIN-MHU
AKCIEPUMEHTaMU U 3aMUCSIMU
YPAaBHEHUN XUMUYECKUX
peaKuuii;

c(hOpPMUPOBAHHOCTH YMEHUI
HCIIOJIb30BaTh HANMCHOBAHUS
XUMHUYECKHUX COECIUHEHUN
MEXKTYHApOJHOTO CO03a
TEOPETUYECKON U MTPUKIIATHOU
XMMHH ¥ TPUBUAJIbHBIE HA3BaHUS
BCIIECTB, OTHOCSIIUXCS K
M3YyYECHHBIM KJlaccam
OpPraHUYECKUX U HEOPTaHUYECKUX
COeIuHE-HUI;, NCIOIL30BaTh
XUMHU-YECKYI0 CUMBOJIUKY AJIs
cocTaBieHus GopMy
HEOPraHUYECKHUX BEILECTB,
MOJIEKYJIAPHBIX U CTPYK-TYPHBIX
(pa3BepHY-ThIX, COKpALICHHBIX U
CKEJIETHBIX) (hopMy
OpPraHUYECKUX BEUIECTB;
COCTaBJIATh YPaBHEHUS
XUMHYECKUX PEaKIU U

XAMHYECKUMU
CBOMCTBaMM;

- BBIIOJIHATH
MOJIHBIN UAKII
AKCTIEPUMEHTAIBHOTO
HCCIICIOBAHUS c
COOJIO/ICHUEM  TIPaBHII
0e30I1acHOr0
oOpareHus C
BEIIIECTBAMH
1a00paTOPHBIM
00opyI0BaHUEM

- MIPOTHO3UPOBAHU
€ pe3yJibTaTa peaKiiy B
3aBHCUMOCTH OT
KJIACCOB  COCAMHSAECMBIX
BEIIIECTB

MHOUCK XUMHYECKOM
nHpopmaruu B
Pa3IMYHBIX
HCTOYHUKAX B
COOTBETCTBUH c
MOCTaBJICHHOU 3agadcu
00OCHOBEBIBATH
MIPUMECHECHUE
OpraHUYECKUX "
HEOPTaHMYECKUX
BEIIECTB B OBITOBOU M
MIPOU3BOJACTBEHHOMN
JIEeITEIBHOCTH
yeJoBeKa B

cootBercTBUU ¢ IT/K.




PacKpbIBaTh UX CYLIHOCTb:
OKHUCJIUTEIBHO-
BOCCTAHOBUTEBHBIX PEaKIINil
MOCPEICTBOM COCTaBIICHUS
ANEKTPOHHOTO OallaHca ITUX
peaKkuuii; peakifii HOHHOTO
oOMeHa MMyTeM COCTaBJICHUS UX
MOJIHBIX U COKPALICHHBIX HOHHBIX
YPAaBHEHUN; peaKkLyii THapoIun3a,
peakmuii KoMIiekcooopa-
30BaHus (Ha MpUMEPE THIPOKCO-
KOMIUIEKCOB IIMHKA U
AJFOMUHUS ); TIOATBEPKAATh
XapaKTepHbIe XUMHUECKHE
CBOKCTBA BEILIECTB COOTBE-
TCTBYIOIIMMH SKCIIEPU-MEHTaMU
U 3aIMCSIMU YPaBHECHUHN
XUMHYECKUX PEAKIINI;
c(hOpMHUPOBAHHOCTH YMEHHIA
KJ1acCu(pUIU-poBaTh
HEOPraHUYeCKHe U OPraHuYECKUe
BelIeCTBa u XUMHYECKHE
peakuuu, CaMOCTOSTEIIbHO
BBIOMpATh OCHOBAHUS U KPUTEPHUH
TS KJTacCU(DUKAINKA H3y4a-eMbIX
XAMHYECKHUX 00BEKTOB;
XapakTepu-30BaTh  COCTaB U
Ba)KHEHIIIIE CBOMCTBA BEIIECTB,
MIPUHATISIKAIITIX K
ONpefeNieHHbIM  KllaccaM U
rpynnaM COeIWHEHUM (TPOCThIE
BEIIECTBA, OKCHUIBI THUAPOKCHUJBI,
COJIM; YTJIEBOAOPOJIbI, MPOCTHIE
a¢uphl, CITUPTHI, (heHombl,
aJbJICTH]IbI, KETOHBI, KAPOOHOBKIC
KHCIIOTBI,  CJIOKHBIE  3(UpHI,
KUPHI, YIJIEBOIBI, aAMUHBI,
aAMHHOKHCJIOTEHI, OenKn);
MPUMEHATh 3HaHUSI O COCTaBe U
CBOMCTBAxX BEUIECTB AJISl SKCIIEPH-
MEHTaJIbHOM MPOBEPKU THUIIOTE3
OTHOCH-TEJILHO
3aKOHOMEPHOCTEH  INPOTEKAHUs
XUMHUYECKUX pPEaKLUHid U MpPOTHO-
3UPOBaHUsI BO3MOJKHOCTEM  MX
OCYILIECTBIICHHUS;
c(hOpPMUPOBAHHOCTH YMEHUI
MOJATBEPKIaTh HA KOHKPETHBIX
MpuMepax xapakTep 3aBUCUMOCTU
PEaKIMOHHON CITOCOOHOCTH
OPraHUYECKUX COCIMHEHUHN OT
KpaTHOCTHU U THUIIa KOBAaJICHTHON
CBSI3M («O» U WI-CBSI3N»),
B3aMMHOIO BIIUSTHUSI aTOMOB U
TPYII aTOMOB B MOJIEKYJIaX; a




TakXe 0T 0COOCHHOCTEH
peannzaiyu pa3IuuHbIX
MEXaHH3MOB MPOTEKAHUS
peakuuii

c(hOpMHUPOBAHHOCTh YMEHHHA
XapaKTepu30BaTh  BJEKTPOHHOE
CTpPOEHHE aTOMOB(B OCHOBHOM U
BO30YX/JICHHOM COCTOSIHUH) |
HMOHOBIIICHUE XUMHUYECKHUX
3JIEMEHTOB 1—4 MEpUOI0B
Ilepnonnueckoir cucrems! 1. U.
MenzaeneeBa M HMX BaJCHTHBIE

BO3MOKHOCTH, UCTIONB3Ys
HOHATHS «8», «p», «-
AJIEKTPOHHBIEN opburanm,
JHEPreTHYECKUEe YPOBHU;
OOBSICHATD 3aKOHHOMEPHOCTH

W3MCHECHUS CBOWCTB XMMHUYCCKHX
3JIEMEHTOB U 00pa3yeMbIX HMHU
COCMHEHHI MO TMepuojaM u

rpymIam;

c(hOpMHUPOBAHHOCTH yMEHUH
IIPOBOAUTD pacyeTsl o
XUMAYECKHM  dopMysiIaM |
YpaBHCHUAM XUMHUYCCKUX

peakuMii ¢  UCHOJb30BaHUEM
(GuU3MYECKUX BEIUYUH (MAaCCHI,
o0BbeMa rasos, KOJIMYECTBA
BellecTBl),, XapakTepU3YIOLIUX
BEIIECTBA C KOJUYECTBCHHOU
CTOPOHBI: pacyeTsl o
HaX 0XICHUTO XUMHH-YECKON
(GOopMyIbI  BEIIE-CTBA; PaCUETHI
Maccel  (oObeMa, KOJIHMYECTBa
BellecTBl) mpoaykTra peakuuu,
€CJIM OJTHO M3 MCXOJIHBIX BEIICCTB
JaHO B BHUJE pacTBopa C
ONpPECICHHON MacCcOBOM J10JeH
pPacTBOPEHHOTO BEIIECTBA WJIU
JaHo B u30bITKe  (WMeeT
MPUMECH); pacdeTbl MacCOBOM
Wi OO0BEMHOM JIOJM BBIXOJA
MPOAYKTa  PEAKIUH;  PaCUeThI
TeroBoro d(-dekxra peakiui,
00BEMHBIX OTHOIIICHHUI T'a30B;

c(hOpMHUPOBAHHOCTH yMEHUH
MPOTHO3UPOBATh, AHAIM3UPOBATH
u OIICHUBATh C HO3UIMH
9KOJIOTUYECKOM 0€301aCHOCTH

IMOCJIEACTBUSA OBITOBOM u
MPOU3BOACTBEHHOMN

NeSITeIbHOCTH YyelnoBeKa,
CBSI3aHHOH ¢ TepepaboTKOit
BEIIECTB; MCIIOJIb30BATHII

IMOJIYYCHHBIC 3HaHUuA JIIsL




IIPUHATUS TPAMOTHBIX PELICHUN

npobemM B CUTYaIHsIX,
CBSI3aHHBIX C XHMHUEH;

c(hOpMHUPOBAHHOCTH yMEHUH
CaMOCTOSITENILHO TUTAHUPOBATH H
MIPOBOAUTD XUMHYECKUN
SKCIEPUMEHT  (MOJIydeHHE U
WU3y4YCHHE CBOWCTB

HCOPTaHNYCCKUX U OPTaHUYCCKUX
BCIICCTB, KAUCCTBCHHBIC PCAKIINU

YIII€BOJOPOIOB pasIMYHbBIX
KIIaCCOB " KHCJIOPO/I-
CoJIep KaIIIX OpPraHUYeCKUX
BEIIIECTB, PEIICHHE JKCIIEPUMECH-
TaJbHBIX 3a1a4 o
pacro3HaBaHHIO Heopra-

HUYECKUX U OPraHUYEeCKHUX
BemecT3) C coOIroIeHUEM
npaBuUil 6e30MacHOr0 OOpaIieHus
C BELIECTBAMHU U JIaOOpaTOPHBIM
000pyI0-BaHHEM,
dhopmynupoBaTh 1en
UCCIICIOBaHMSI, TPEOCTABISATh B
pasnmuuHOil  dopMe Ppe3ySabTaThl
9KCIEe-PHUMEHTA, AaHAIU3UPOBATH U
OLICHUBATh UX JI0CTO-BEPHOCTH;
c(hOpMHUPOBAHHOCTh YMEHHIA
OCYILIECTBIISTh
LieJICHAIIPABJICHHBIN IIOUCK
XUMHUYECKOH  uHpopManuu B
Pa3IMYHBIX UCTOYHHKAX
(Hayynass w®  ydeOHO-Hay4dHas
JIUTEpaTypa, CpeicTBa MacCOBOM
uHpopmanuu, cetb MHTEepHET U
Ipyrue), KPUTHYECKU
aHAJIN3UPOBATh XUMHYECKYIO
uHpopmanuio, rnepepadaThBaTh
€e U HCIOJb30BaTh B COOTBET-
CTBUU C TOCTABJICHHON y4eOHOM
3aJ1aveii;

c(hOpMHUPOBAHHOCTH YMEHHIA
0CO3HaBaTh OITaCHOCTH
BO3JICHCTBHUSI Ha JKHUBBIC
OpraHu3Mbl ONPEAECICHHBIX
BCIIECTB, IMOHUMas CMBICIT
IIOKa3aTes npeaeabHON

,Z[OHyCTI/IMOI\/JI KOHIOCHTpalunu, ¢
MOSICHATh Ha TPHMEpax CIIOCOOBI
YMCHBIICHUA U NPCIAOTBPAILLICHUA
UX BPEIHOTO BO3JCUCTBUS Ha
OpraHH3M YeJoBeKa
c(hOpMHUPOBAHHOCTH
HpeHCTaBHCHHﬁZ 0 MaTCpUaJIbHOM
€IMHCTBE MUPA,
3aKOHOMCPHOCTIX U




IM03HABAEMOCTH SIBJICHUU
MIPUPOJBI; O MECTE U 3HAUYCHUU
XUMHH B CHCTEME €CTeCTBEHHBIX
HayK U ee poju B obecrieueHnn
YCTOMYMBOT'O pa3BUTHUSA
YeJI0BEYECTBA: B PEILICHUU
po0OJIeM YKOJIOTHYECKOH,
SHEPreTU-4€CKOM M MUILIEBOU
0€301acHOCTH, B Pa3BUTUHU
MEUIINHBI, CO3/IaHUU HOBBIX
MaTepUasoB, HOBBIX UCTOYHHKOB
SHEPTHH, B 00CCTICYCHI T
paIoHaIb-HOTO
MIPUPOIONOIIL30Ba-HUS, B
(hOpMHUPOBaHUH MUPOBO33PEHUS
1 o011eil KyabTyphl YelloBeKa, a
TaKKe IKOJIOTHYECKU
000CHOBAHHOTO OTHOIILIE-HUS K
CBOEMY 370POBBIO U IIPUPOAHOU
cpene;

BIIQJICHUE CHCTEMOW XMMHYECKUX
3HAHWUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAraroInue TTOHSITHSI
(IOMOTHUTENIBHO K CHUCTEME
NOHATUI 0a30BOTO ypOBHS) -
M30TOIIbI, OCHOBHOE U
BO30Y>KJICHHOE COCTOSTHUE aToMa,
ruOpuaAn3aus ATOMHBIX
opOurtanel, XWMHYECKas CBS3b
(«o» ®  «I-CBA3BY», KpaTHBIE
CBSI3M), MOJISIpHAsI KOHIICHTpAIHS,
CTpyKTypHas (opMyIia, H30Mepus
(cTpykTypHasi, TeoMeTpHhYecKas
(Trc-TpaHc-u3oMepus), THIIBI
XUMHUYECKUX PEAKIUi (roMo- H
reTeporeHHble, OOpaTUMblE H

HEOOpaTUMBIE), pacTBOpHI
(ucTUHHEBIE, TMCTICPCHBIC
CHCTEMBI), KpPUCTAJUIOTH-IPaTHl,
CTETIeHb JIMCCOIIMAIINH,
AJIEKTPOJIH3, KPEKUHT,
pudOPMUHT); TEOPUU U 3aKOHBHI,
3aKOHOMEPHOCTH, MHUPOBO3-

3pCHYCCKUC 3HaHUWA, JICKAIIHUE B
OCHOBC IMOHUMAaHHA MIPUINHHOCTH
n CHCTEMHOCTH XHMHYC-CKUX

SIBJIEHUH, COBPEMEH-HBIE
MPEACTABICHUSI O  CTPOCHHUHU
BEIIECTBA Ha aTOMHOM,
MOJIEKYJIIPHOM u
HAaJIMOJIEKYJIIPHOM YPOBHSIX;
MPEACTABICHUSI O MEXaHHU3Max
XUMHYECKUX peakuuid,
TEPMOJANHA-MUYECKUX u

KHHCTHYCCKUX 3aKOHOMCPHOCTAX




UX TPOTEKAHUSA, O XUMHUYE-CKOM
PaBHOBECHH, JIMCIIEPCHBIX
CUCTEMAX, (akTomoruueckue
CBEJe-HUSI O CBOMCTBAX, COCTaBe,
MIOJIy4E€HUHU u 6e30macHOM
UCTIOJIb30BAHUH Ba)KHEH-IINX
HEOPTraHMYECKUX U OPraHuYECKUX
BEIECTB B OBITY U NMPAKTUIECKOU
NESITeIbHOCTH YeJIOBEKa; OOIIMX
HAaYYHBIX NPUHIHTIAX
XMMHUYECKOTO TPOU3BOJCTBA (HA
npuMepe IPOM3BOACTBA CEPHOU
KHUCJIOTH, aMMHaKa, METaHOIa,
nepepaboTku HEPTH);

c(hOpMHUPOBAHHOCTh YMEHHIA
BBISIBJISITh XapaKTepHbIC
MIPU3HAKH u B3aHMOCBSI3b

M3Y4YEHHBIX TOHSATHH, PUMEHATH
COOTBeTCTByIOIJ_II/Ie IIOHATHUA HpI/I
OMHMCAHUU CTPOCHHUS M CBOMCTB
HeOpFaHI/I‘-IeCKI/IX nu OpFaHI/I‘-IeCKI/IX
BEIIECTB M HUX MpEeBpallcHU;
BBISABJIATH B3aMOCBA3b
XHUMHYSCKHUX 3HAHUM c
IIOHATUAMU U HpeI[CTaBHeHHHMH
IPYTUX TPEeAMETOB 1Jisi  Oosee
OCO3HAHHOT'O IIOHUMAaHU nu

O0OBSACHEHHS CYITHOCTH
MaTepualbHOTO €JIMHCTBA MHPA;
HUCII0JIb30BaTh CHCTEMHbBIC
XAMHYCCKHE 3HAHUS INIE: |
OOBSCHEHHS M TPOTHO3UPOBAHUS
SIBJICHUM, UMEIOIINX

€CTECTBEHHOHAYYHYIO PUPOY;
c(hOpPMUPOBAHHOCTH YMEHUI
HCIIOJIb30BaTh HANMCHOBAHUS
XUMHUYECKHUX COECIUHEHUN
MEXKTYHApOJHOTO COK03a
TEOPETUYECKON U MPUKIIATHON
XMMHH ¥ TPUBUAJIbHBIE HA3BaHUS
BCIISCTB, OTHOCSIIUXCS K
HM3YyYECHHBIM KJlaccam
OpPraHUYECKUX U HEOPTraHUYECKUX
COCIMHEHHIT, NCTI0IL30BaTh
XUMHUYECKYIO CUMBOJIUKY TSI
cocTaBieHus GopMy
HEOPraHUYECKUX BEILECTB,
MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKPAILLEHHBIX U
CKEJIETHBIX) (hopMy
OpPraHUYECKUX BEUIECTB;
COCTaBJIATh YPaBHEHHUS
XMMHYECKUX PEaKUi U
pPacKpbIBaTh UX CYIIHOCTh:
OKHMCJIUTEIHHO-

10




BOCCTAHOBUTEIBHBIX PEaKIINil
ITOCPEICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca ITUX
peaKkuurii; peakiyii HOHHOTO
oOMeHa MMyTeM COCTaBJICHUS UX
MTOJIHBIX ¥ COKPAILEHHBIX HOHHBIX
YPAaBHEHUN; peaKklyii THApoIun3a,
peakmuii KoMIiekcooopa-
30BaHus (Ha nmpumepe
TUAPOKCOKOMILUIEKCOB IIMHKA U
AJFOMUHUS ); TIOATBEPKAATh
XapaKTep-Hble XUMUYECKUE
CBOICTBA BEILIECTB
COOTBETCTBYIOIIN-MHU
AKCIIEPUMEHTAMU U 3aMUCAMHU
YPaBHEHUN XUMUYECKUX
peaKuuii;

c(hOpMUPOBAHHOCTh YMEHUM
WCII0JIb30BaTh HAMMEHOBAHUS
XUMHUYECKHUX COETMHEHUIN
MEX1YHapOAHOI'O COI03a
TEOPETUYECKON U MPUKIIATHOU
XUMUU U TPUBUAIbHBIC HA3BAHUS
BEILIECTB, OTHOCSIIMNXCS K
M3Y4YEHHBIM KJlaccam
OpPraHUYECKUX U HEOPTaHUYECKUX
coeuHe-HUI; UCIOIb30BaTh
XUMHU-YECKY0 CUMBOJIUKY JJIs
cocTaBJIeHUs POPMYII
HEOPraHWYECKHUX BEILECTB,
MOJIEKYJISIPHBIX U CTPYK-TYPHBIX
(pa3BepHY-ThIX, COKPALEHHBIX U
CKEJIETHBIX) (hopMyIT
OpPraHUYECKUX BEUIECTB;
COCTABJISITh YPABHEHHUSI
XUMHYECKUX PEaKIui U
PacKpbIBaTh UX CYLIHOCTb:
OKHCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEaAKIINil
ITOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHCca ITUX
peaKkuurii; peakiyii HOHHOTO
oOMeHa MMyTeM COCTaBJICHUS UX
ITOJIHBIX ¥ COKPAILIEHHBIX HOHHBIX
YPAaBHEHUN; peaKLyii THApOIun3a,
peakmuii KoMIiekcooopa-
30BaHUs (Ha MpUMEPE THIPOKCO-
KOMILJIEKCOB [IMUHKA U
AIIOMUHUS ); TIOATBEPKAATh
XapaKTEPHbIE XUMUYECKHE
CBOMCTBA BEILECTB COOTBE-
TCTBYIOIIUMHU 3KCIIEPU-MEHTAMHU
U 3aIMCSIMU YPaBHEHUHN
XUMHUYECKUX PEAKIINI;
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®opma

OcHoOBHBIE arrecTauuu
Pe3yabTaTbio0yueHus s NMOKAa3aTeJIl OIleHKH Tun 3apanns; (B
(0OBEKTHI OLICHUBAHMS) pe3yjabTara u ux Ne zapanust COOTBETCTBH
KPUTEpHHU U Cy4eOHBIM
MJIAHOM
c(hOpMHUPOBAHHOCTh — OLICHUBATh
MIPEACTABJICHUI: 0 MaTEPUAIIBHOM | ITOCJIEICTBHS OBITOBOM 3ananue Nel
CIUHCTBC MHPA, | U NPOU3BOJACTBEHHOM (TeopeTuueckoe)
3aKOHOMEPHOCTSIX U | IeITeNbHOCTH Jaiite pa3BepHYThIN
IMO3HAaBaCMOCTH SBJIEHUN | yeoBeKa C MO3UILIUN OTBCT HA BOIIPOC
MPUPOJIBI; O MECTE M 3HAYCHHUH | SKOJOTHUYECKOM
XAMHU B CHUCTEME E€CTECTBEHHBIX | GE30IaCHOCTH; JIK3aMeH
HayK M €€ poJM B OOECIeUeHUU | — paznuyaTh 3amanue Ne2
YCTOMYUBOIO pasBUTHSL | pcTUHHBIE pacTBOpH, | (IIPAKTUYECKOE)
YeJI0BEYeCTBA: B PCLICHUH | koNIOUAHBIE pacTBOphl | Pemmre 3anaqy
npoliem DKOJIOTHYECKOH, | 1 Tpy6oIHCIIepCHEIE
SHEPreTU-4YeCKOM M  MHUIIEBOU | cycre-Mbl Ha OCHOBe | 3aaaHue Ne3
Oe3omacHOCTH, B Pa3sBUTUHU | xpmudeckoro skcrepr- | COCTaBbTE
MEIUIIUHBI, CO3JaHUU  HOBBIX | MeHTa rpaduyeckoe

MaTepuajIoB, HOBBIX HCTOYHHUKOB
SHEPTHH, B oOecrieueHU N
paIoHaIb-HOTO
MIPUPOIONOIIB30Ba-HUS, B
(OpMUPOBAHUHM MHPOBO33PCHHUS
u o0uel KylabTypbl 4YeloBeKa, a
TaKxke HKOJIOTHUECKU
00OCHOBAaHHOTO OTHOILIE-HUS K
CBOEMY 3JI0POBBI0 U NPUPOJHOU
cpene;

BIIQJICHUE CHCTEMOW XMMHYECKUX
3HAHWUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAraroIne TTOHSITHSI
(IOMOTHUTENIBHO K CHUCTEME
NOHATUIT 0a30BOTO ypOBHS) -
W30TOIIbI, OCHOBHOE U
BO30Y>KJICHHOE COCTOSTHUE aToMa,
ruOpuaAn3aIus ATOMHBIX
opOuTtanel, XUMHYECKas CBS3b
(«o» ©  «I-CBA3BY», KpaTHBIE
CBSI3M), MOJISIpHAsI KOHIICHTpAIHs,
CTpyKTypHas opMyIia, u3oMepus
(cTpykTypHasi, TeoMeTpHYecKas
(Trc-TpaHc-u3oMepus), THIIBI
XUMHUYECKHUX DPEAKIUi (roMo- H

reTeporeHHble, OOpaTHMble U
HEoOpaTUMBbIE), pacTBOpHI
(ucTuHHBIE, JHCIICPCHBIE
CHCTEMBI), KpPUCTAJUIOIH-IPaTHl,
CTEICHb JMCCOIMALNH,

- yCTaHaBIUBAThH
3aBUCUMOCTh  (DH3HKO-
XUMHUYECKUX  CBOWMCTB
HEOPTraHUYECKHUX
BCIISCTB

- IMOHUMATh
MEXaHU3M XUMHYECKUX
peaKuuii;

- AMETH
MIPEACTABICHUS 0
HAyYHBIX  TPHHIIUAIIAX
MIPOM3BO/ICTBA;

- IMOHUMATh H
O0OBSICHATH CBS3b
MEXIY KJ1accaMu
Pa3INYHBIX BEIIECTB;

- O0OBSICHSITE
B3aHMOCBSI3b
CYIIIHOCTH
MaTepUuaIbHOTO
€IMHCTBA;

- KJIaccu(puIpoB
aTh OpPraHWYECKHUE W
HEOpPraHUYECKHe
BEIICCTBA B

COOTBETCTBUU C ux
CTPOCHUEM,;

CTPOCHUC aTOMOB
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ANEKTPOJIH3, KpPEKHHT,
pudOPMUHT); TEOPUU U 3aKOHBHI,
3aKOHOMEPHOCTH, MHUPOBO3-
3pEHUYECKUE 3HAHUS, JICKAIIUEe B
OCHOBC IMOHUMAaHHA MIPUINHHOCTH
U CHCTEMHOCTH XHUMHYE-CKHX

SIBJIEHUH, COBPEMEH-HBIE
MPEACTABICHUSI O  CTPOCHHUH
BEIIECTBA Ha aTOMHOM,
MOJIEKYJIIPHOM u
HaJIMOJIEKYJIIPHOM YPOBHSIX;

MPEJICTAaBICHUsI O MEeXaHU3Max
XUMHYECKUX peakuuid,
TEPMOIUHA-MUYECKUX u
KMHETUYECKUX 3aKOHOMEPHOCTAX
UX MPOTEKAHUS, O XHUMHYE-CKOM
paBHOBECHH, JUCTIEPCHBIX
CHUCTEMAX, (haxkTomornueckue
CBE/le-HUS O CBOICTBaX, COCTaBeE,
MOJTYYEHU N u 06e30macHOM
HCII0JIb30BAHUU BaOKHEH-IITUX
HEOPraHMYECKUX U OPTraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKON
NeSITeIbHOCTH 4YeJIoBeKa; OO0IIuX
HAyYHBIX MPUHIIAIIAX
XUMHUYECKOTO MPOU3BOACTBA (Ha
IIpUMepe IPOU3BOACTBA CEPHOU
KHCIIOTBI, aMMHaKa, MeTaHoJa,
nepepaboTku HedTH);
c(hOpMHUPOBAHHOCTH

BEISIBIISITD XapaKTepHbIE
MpU3HAKU u B3aMMOCBSI3b
M3YYEHHBIX MOHSATHH, MPUMEHATD
COOTBETCTBYIOIIIUE MOHITHS TpU
ONMCAaHUU CTPOEHUS M CBOMCTB
HEOPraHMYECKUX U OPraHUYECKUX
BEIIECTB M UX IIPEBPALLCHUN;
BBISIBJISTD B3alMOCBSI3b
XAMHUYECKUX 3HAHUU c
MOHATUSIMH U TIPEICTaBICHUSIMHU
ApYyrux MpeaMeToB aius  Ooiee

YMEHHI

OCO3HAaHHOTO  IOHUMaHWs U
O0BSICHEHUS CYLIIHOCTHU
MaTepHaIbHOTO €IMHCTBA MHpa;
UCTIOJIb30BATh CHCTEMHbIE
XUMUYECKHE 3HAHUSA s
OOBSICHEHUS! M MPOTHO3UPOBAHUS
SIBIICHHH, HMEIOIINX

€CTECTBEHHOHAYYHYIO [IPUPOAY;
c(hOpMHUPOBAHHOCTh YMEHHU
HUCITOJIb30BATh HAUMCHOBAHU
XUMHUYECKHUX COCTUHEHHM
MEX1YHapOAHOI'O COI03a
TEOPETUYECKON U MPUKIIATHOU
XUMHUHU U TPUBUAJIbHBIC HA3BAHUA

- COCTAaBJIATH
XUMUYECKUE (HOPMYJIBI
Ha OCHOBE
BaJICHTHOCTH "
CTETICHH OKUCJICHHUS,

- KJaccuuImpon
aTh ~ HEOPTraHWYECKHE
BeleCTBa B
COOTBETCTBHH C  UX
CTPOCHHEM,;

yCTaHaBIIMBATh
3aBUCUMOCTh
(UBUKOXUMHUYECKHIX
CBOWCTB OpPraHMYECKUX
u HEOPraHUYeCKUX
BEILIECTB B
3aBUCHUMOCTH OT KJIacca
U TPYII COCTUHEHUH;
yCTaHaBIIMBATh
3aBUCUMOCTh  (DH3HKO-
XMMHYECKUX CBOWCTB
BEILIECTB OT CTPOEHHUS
MOJICKYJI;
XapaKkTepU30BaTh
XUMHUYECKUE DIIEMEHTHI
B COOTBETCTBHUM C HX

MOJIOKEHUEM B
MEPUOINYECKOMN
CUCTEME XUMHUYECKUX
3JIEMEHTOB JI..
MeHpeneena;

yYMEHHE TMOJIb30-BaThCs
W3YYCHHBIMU
dbopmynamu TUTSt
pacdeToB o
HAXO0XICHUIO
XUMUYECKOH (POpPMYIIBI
BEIIECTBA; pacueTsl
MacChl (oObema,

KOJIMYeCTBa BemiecTB])
MPOJYKTA PEAKIIUU UITN
MacCOBOH JOJIH;
000CHOBBIBATh
3HAYECHUE H
MIPUMCHECHUE
OpraHUYECKUX "
HEOPTaHMYECKUX
BEIIECTB B OBITOBOU M
MIPOU3BOACTBEHHOMN
JIEeITEIBHOCTU
4yeloBeKa MX (hu3MKo-
XUMHYECKUMHU
CBOMCTBaMM;

- BBIIOJIHATH
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BEILIECTB, OTHOCSIINXCS K
M3Y4YEHHBIM KJlaccam
OpPraHUYECKUX U HEOPTraHUYECKUX
COCIMHEHMIT, NCTI0Ib30BaTh
XUMHUYECKYIO CUMBOJIUKY TSI
cocTaBieHus HOpMy
HEOPraHUYECKHUX BEIECTB,
MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKPAILLIEHHBIX U
CKEJIETHBIX) (hopMy
OpPraHUYECKUX BEUIECTB;
COCTABJISITh YPABHEHHS
XMMHYECKUX PEaKUi U
PacKpbIBaTh UX CYIIHOCTb:
OKHUCITUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIINI
MOCPEICTBOM COCTaBIICHUS
AJIEKTPOHHOTO OajaHca ATHX
peaKkuuii; peakiiii HOHHOTO
oOMeHa MyTeM COCTaBJICHUS MX
MOJIHBIX ¥ COKPAILIEHHBIX HOHHBIX
YpPaBHEHUI; peaKIUid THIPOJIN3A,
peakimii KoMIiekcooopa-
30BaHMs (Ha MpUMepe
TUAPOKCOKOMILIEKCOB IIMHKA U
AIIFOMHUHHS ); TOATBEPKAATH
XapakTep-Hble XUMUYECKUE
CBOICTBA BEIIECTB
COOTBETCTBYIOIIN-MHU
JKCIEPUMEHTAMH U 3aMUCAMHU
YPAaBHEHUN XUMUYECKUX
peaKuuii;

c(hOpPMUPOBAHHOCTH YMEHUI
WCII0JIb30BaTh HANMEHOBAHUS
XUMHUYECKHUX COEeIUHEHUN
MEXKIYHAPOIHOTO COK03a
TEOPETUUYECKON U MTPUKIIATHOU
XUMUU U TPUBUAJIbHBIE HA3BAHUS
BEILIECTB, OTHOCSIINXCS K
M3Y4YEHHBIM KJlaccam
OpPraHUYECKUX U HEOPTraHUYECKUX
CcOeIUHE-HUI;, NCIOIL30BaTh
XUMHU-YECKYI0 CUMBOJIUKY AJIS
cocTaBieHus HOpMy
HEOPraHUYECKUX BEILECTB,
MOJIEKYJIIPHBIX U CTPYK-TYPHBIX
(pa3BepHY-ThIX, COKpALICHHBIX U
CKEJIETHBIX) (hopMy
OpPraHUYECKUX BEUIECTB;
COCTABJISITh YPABHEHHUS
XMMHYECKUX PEaKUi U
PacKpbIBaTh UX CYHIHOCTb:
OKHUCIIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIINI
MOCPEICTBOM COCTABJICHUS

MOJIHBIN UAKII
AKCTIEPUMEHTAITBHOTO
HCCIICIOBAHUS c
cOOJIO/ICHUEeM TIPaBHII
0e30I1acHOr0
oOpareHus C
BEIIIECTBAMH
1a00paTOPHBIM
obopynoBaHueM

- MIPOTHO3UPOBAHHU
€ pe3yJbTaTa peakiiy B
3aBUCUMOCTHU oT
KJIaCCOB COCIUHICMBIX
BEILIECTB

TIOUCK XUMHYECKOM
uHpOpMaIu B
Pa3IUYHBIX
HCTOYHUKAX B
COOTBETCTBUH c
MOCTaBJICHHOU 3agadcu
00OCHOBEBIBATH
MIPUMCHECHUE
OpraHUYECKUX "
HEOPTaHMYECKUX
BELIECTB B OBITOBOU M
MIPOU3BOJACTBEHHOMN
JEeITEIBHOCTU
yeJaoBeKa B

cootBeTcTBUU ¢ IT/K.
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ANEKTPOHHOTO OallaHca ITUX
peaKkuurii; peakirii HOHHOTO
oOMeHa MyTeM COCTaBJICHUS UX
MOJIHBIX U COKPALICHHBIX HOHHBIX
YPAaBHEHUN; peaKkLUii THApoIun3a,
peakmuii KoMIiekcooopa-
30BaHUs (Ha MpUMEPE THIPOKCO-
KOMIUIEKCOB IIMHKA U
AIFOMUHUS ); TIOATBEPKAATh
XapaKTepHbIe XUMHUECKHE
CBOKCTBA BEILIECTB COOTBE-
TCTBYIOIIMMHU SKCIIEPU-MEHTaMU
U 3aIMCSMU YPaBHECHUHN
XUMHUYECKUX PEAKIINI;
c(hOpMHUPOBAHHOCTh YMEHHIA
KJ1accu(puIu-poBaTh
HEOPraHUYeCKHe U OPraHuYECKUe
BelIecTBa u XUMHYECKHE
peakuuu, CaMOCTOSTEIIbHO
BBIOMpATh OCHOBAHUS U KPUTEPHUH
JUIS KJIacCU(DUKAIIMKA H3y4a-eMbIX
XAMHYECKHUX 00BEKTOB;
XapakTepu-30BaTh  COCTaB U
Ba)KHEHIIIIE CBOMCTBA BEIIECTB,
MIPUHATISIKAIITIX K
OmpeeNieHHbIM  KjlaccaM U
rpymnnaM COEIWHEHUM (TPOCThIE
BEIIECTBA, OKCHUIBI THUAPOKCHUBDI,
COJIM; YTJIEBOAOPOJIbI, MPOCTHIE
a¢uphl, CITUPTHI, (heHombl,
aJIbJICTH/IbI, KETOHBI, KAPOOHOBKIC
KHCIIOTBI,  CJIOKHBIE  3(UpHI,
KUPHI, YIJIEBOIBI, aAMUHBI,
aAMHHOKHCJIOTEHI, OenKn);
MPUMEHATh 3HaHUSI O COCTaBE U
CBOMCTBAxX BEUIECTB AJISl SKCIIEPH-
MEHTaJIbHOM MPOBEPKU THUIIOTE3
OTHOCH-TEJILHO
3aKOHOMEPHOCTEH  INPOTEKAHUs
XUMHUYECKUX pPEaKLUHid U MpPOTHO-
3UPOBaHUsI BO3MOJKHOCTEM  MX
OCYILIECTBIICHHUS;
c(hOpPMUPOBAHHOCTH YMEHUI
MOJTBEPK/IaTh HAa KOHKPETHBIX
pUMepax XapaKTep 3aBUCUMOCTH
PEaKIMOHHON CITOCOOHOCTH
OPraHUYECKUX COCIUHEHUHN OT
KpaTHOCTHU U THUIIa KOBAaJICHTHOM
CBSI3M («O» U WI-CBSI3N»),
B3aMMHOI0 BIUSHUS aTOMOB U
TPYII aTOMOB B MOJICKYJIaX; a
Tak)xe 0T 0COOEHHOCTEM
peaM3anyu pa3InaHbIX
MEXaHU3MOB MPOTEKaAHUS
peaxkuuii
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c(hOpMHUPOBAHHOCTh YMEHHHA
XapaKTepu30BaTh  BJIEKTPOHHOE
CTpPOEHHUE aTOMOB(B OCHOBHOM U
BO30YX/JICHHOM COCTOSIHUH) |
HMOHOBIICHUE XUMUYECKHUX
3JIEMEHTOB 1—4 MEpUOI0B
Ilepuonnueckoir cucrems! 1. U.
MenzaeneeBa W HMX BaJCHTHBIE

BO3MOKHOCTH, UCTIONB3Ys
HOHATHS «8», «p», «-
AJIEKTPOHHBIEN opburanu,
JHEPreTHYECKUEe YPOBHU;
OOBSICHATD 3aKOHHOMEPHOCTH

W3MCHECHHUS CBOWCTB XMMHUYCCKHX
3JIEMEHTOB U 00pa3yeMbIX HMHU
COCMHEHHI MO TMepuojaM u

rpymnmam;

c(hOpMHUPOBAHHOCTH yMEHUH
IIPOBOAUTD pacyeTsl o
XUMUYECKHM  dopMyiIaM |
YpaBHCHUAM XUMHUYCCKUX

peakuMii ¢  UCHOJb30BaHUEM
(GU3MYECKUX BEIUYUH (MAaCCHI,
o0BbeMa rasos, KOJIMYECTBA
BellecTBl),, XapakTepU3YIOLIUX
BEIIECTBA C KOJUYECTBCHHOU
CTOPOHBI: pacyeTsl 1o
HAXO0XICHUIO XUMHUH-YECKOU
(GOopMyIbI  BEIIE-CTBA; PaCUETHI
Maccel  (0oObema, KOJIHMYECTBa
BellecTBl) mpoaykTra peakuuu,
€CJIM OJHO U3 UCXOJHBIX BEIIECTB
JaHO B BHUIE pacTBopa C
ONpPECIICHHON MacCOBOM J10JeH
pPacTBOPEHHOTO BEIIECTBA WJIU
JaHo B u30bITKe  (WMeeT
MPUMECH); pacdeTbl MacCOBOM
Wi 00bEeMHOM JONMM BbIXOJA
MPOAYKTa  PEaKIUH;  PaCUeThI
TeroBoro d(-dekxra peakiui,
00BEMHBIX OTHOIIICHUH Ta30B;
c(hOpMHUPOBAHHOCTH yMEHUH
MPOTHO3UPOBATh, AHAIM3UPOBATH
u OIICHUBATh C HO3UIUN
IKOJIOTHUECKON  0e30MacHOCTH
IMOCJIEACTBUSA OBITOBOM u
MIPOU3BOACTBEHHOMN
NeSITeIbHOCTH YyeloBeKa,
CBSI3aHHOH ¢  mepepaboTKOi
BEIIECTB; HCIIOJIb30BATHII
MOJTy4YEHHBIC 3HAHUSA TUTSE
MPUHATHS TPAMOTHBIX pELICHHH
npobiem B CUTYaLUsX,
CBSI3aHHBIX C XUMUEH;
c(hOpPMHUPOBAHHOCTh YMEHHIA
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CaMOCTOATCJIIbHO IIJIAHUPOBATL H

MIPOBOAUTD XUMHYECKUN
SKCIEPUMEHT  (MOJIydeHHE U
W3y4YCHHE CBOWCTB

HCOPTaHNYCCKUX U OPTaHUYCCKUX
BCIICCTB, KAUCCTBCHHBIC PCAKIINU

YIII€BOJOPOIOB pa3IMYHbBIX
KJIIaCCOB " KHCJIOPO/I-
CoJIepIKaIIIX OpPraHUYeCKUX
BEIIIECTB, PEIICHHE JKCIIEPHUMECH-
TaJbHBIX 3a1a4 o
pacro3HaBaHHIO Heopra-

HUYECKUX U OPraHUYEeCKHUX
BemecT3) C coOJIroIeHNEM
npaBuil 6e30MacHOr0 OOpaIieHus
C BELIECTBAMHU U JIaOOpaTOPHBIM
000pyno-BaHHEM,
dhopmynupoBaTh 1en
UCCIICIOBAHMSI, TPEIOCTABISATh B
paznmuuHOil  dopMe Ppe3yJabTaThl
9KCIEe-PUMEHTA, AaHAIU3UPOBATh U
OLICHUBATb UX JI0CTO-BEPHOCTH;
c(hOpPMHUPOBAHHOCTh YMEHHIA
OCYILIECTBIISTh
LeJICHAIIPABICHHBIN IIOUCK
XUMHUYECKOM  uHpopManuu B
Pa3IMYHBIX UCTOYHHKAX
(Hayynass w®  ydeOHO-Hay4dHas
JIUTEpaTypa, CpeicTBa MacCOBOM
uHpopmanuu, cetb MHTepHET U
Ipyrue), KPUTHYECKU
aHAJIM3UPOBATh XUMHYECKYIO
uHpopManuio, rnepepadaThBaTh
€e U HCIOJb30BaTh B COOTBET-
CTBUU C TOCTABJICHHON yueOHOM
3aJ1aveii;

c(hOpMHUPOBAHHOCTh YMEHHIA
0CO3HaBaTh OITaCHOCTD
BO3JICHCTBHUSI Ha JKHUBBIC
OpraHu3Mbl ONPEAECICHHBIX
BCIIECTB, IMOHUMas CMBICIT
IIOKa3aTes npeaeabHON

JOMYCTUMOW KOHIIEHTpAIlUU, |
MOSICHATh HA MPUMEPAX CIIOCOOBI
YMEHBIIICHUS U MPEIOTBPALICHUS
UX BpPEIHOrO BO3JEHCTBUS Ha
OpraHH3M YeJOBeKa
c(hOpMHUPOBAHHOCTH
MIPEJICTABJICHHIA: 0 MAaTEPUATBHOM
€IMHCTBE MHUDA,
3aKOHOMEPHOCTSIX U
ITO3HABAEMOCTH SIBJICHUI
MIPUPOJIBI; O MECTE U 3HAUYCHU U
XHUMHH B CHCTEME €CTECTBEHHBIX
HAaYK U ee poJIH B 00eCrieueHUH
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YCTOWYMBOT'O pa3BUTHUSA
YeJI0BEYECTBA: B PEILICHUU
po0OIJIeM YKOIOTHYECKOH,
SHEPreTU-4€CKOM M MUILEBOU
0€301acHOCTH, B Pa3BUTUHU
MEUIINHBI, CO3/IaHUU HOBBIX
MaTepUaoB, HOBBIX UCTOYHHKOB
SHEPTHH, B 00CCTICUCHI T
paIoHaIb-HOTO
MIPUPOAONOIIE30Ba-HUS, B
(hOpMHUPOBaHUH MUPOBO33PEHUS
1 o011ei KyJIbTyphl YelloBeKa, a
TaKXe IKOJIOTUYECKU
000CHOBAHHOTO OTHOILIE-HUS K
CBOEMY 370POBBIO U IIPUPOAHOU
cpene;

BJIQJICHHE CUCTEMON XMMHUYECKHX
3HAHWUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAraloInue TTOHSITHSI
(IOMOTHUTENIBHO K CHCTEME
NOHATUI 0a30BOTO ypOBHS) -
W30TOIIbI, OCHOBHOE U
BO30Y>KJICHHOE COCTOSTHUE aToMa,
ruOpuaAn3aus ATOMHBIX
opOurtanel, XUMHYECKas CBS3b
(«o» ®  «I-CBA3BY», KpaTHBIE
CBSI3M), MOJISIpHAsI KOHIICHTpAIHS,
CTpyKTypHas (opMyIia, u3oMepus
(cTpykTypHas, TreoMeTpuyecKas
(Trc-TpaHc-u3oMepus), THIIBI
XUMHMUYECKUX PEAKIUi (roMo- H
reTeporeHHble, OOpaTUMblE H

HEOOpaTUMBIE), pacTBOpHI
(ucTUHHEBIE, JMCTICPCHBIC
CHCTEMBI), KpPUCTAJUIOTH-IPaTHl,
CTETICHb JIMCCOIIMAIINH,
JIEKTPOJIH3, KPEKUHT,
pudOPMUHT); TEOPUU U 3aKOHBHI,
3aKOHOMEPHOCTH, MHUPOBO3-

3pCHYCCKUC 3HaHUWA, JICKAIIHUE B
OCHOBC IMOHUMAaHHA MIPUINHHOCTH
n CHCTEMHOCTH XHMHYC-CKUX

SIBJIEHUH, COBPEMEH-HBIE
MPEACTABICHUSI O  CTPOCHHUHU
BEIIECTBA Ha aTOMHOM,
MOJIEKYJISIPHOM u
HAaJIMOJIEKYJIAPHOM YPOBHSIX;
MPEACTABICHUSI O MEXaHHU3Max
XUMHYECKUX peakuuid,
TEPMOJAMHA-MHYECKUX u

KHHETUYECKUX 3aKOHOMEPHOCTSIX
UX TPOTEKAHUS, O XUMHUYE-CKOM
paBHOBeECHH, JUCIIEPCHBIX
CHUCTEMAX, (haxTomornueckune
CBEJIe-HHUsI O CBOICTBaX, COCTaBe,
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MOJIyYE€HUHU u 6e30macHOM
WCTIOJIH30BAHUHT Ba)KHEH-IITUX
HCOPTaHNYCCKUX U OPTaHUYCCKUX
BEIIIECTB B OBITY M IPAKTUYCCKOMH
ACATCIIbHOCTH YCJIOBCKA, O6H_II/IX
HaYYHBIX NPUHITUITAX
XUMHUYCCKOI'0 IMPOU3BOJACTBA (Ha
pUMepe MPOU3BOJICTBA CEPHOM
KHCJIOTBI, aMMHaKa, METaHOJIa,
nepepaboTku HEPTH);

c(hOpPMHUPOBAHHOCTh YMEHHIA
BBISIBJISITh XapaKTepHbIC
MIPU3HAKH u B3aUMOCBSI3b

M3y4YEHHBIX TOHSATHH, MPUMEHATH
COOTBeTCTByIOIJ_II/Ie IIOHATHUA HpI/I
OMHMCAHUU CTPOCHHUS W CBOMCTB
HeOpFaHI/I‘-IeCKI/IX nu OpFaHI/I‘-IeCKI/IX
BEIIECTB M UX MNpEeBpallcHU;
BBISABJIATH B3aMOCBA3b
XHUMHYSCKHUX 3HAHWUM c
IIOHATUAMHU U HpeI[CTaBHeHHHMH
IPYrUX TPEeAMETOB mJisi  Ooiee
OCO3HAHHOT'O IIOHUMAaHU nu

O0OBSCHEHHS CYITHOCTH
MaTepualbHOTO €JIMHCTBA MHPA;
HUCII0JIb30BaTh CHCTEMHbBIC
XAMHYCCKHE 3HAHUS JUIST
OOBSCHEHHS W TPOTHO3UPOBAHUS
SIBJICHUM, UMEIOIINX

€CTECTBEHHOHAYYHYIO PUPOY;
c(hOpPMUPOBAHHOCTH YMEHUI
HCIIOJIb30BaTh HANMCHOBAHHUS
XUMHUYECKHUX COECIUHEHUN
MEXKTYHApOIHOTO CO03a
TEOPETUYECKON U MTPUKIIATHON
XMMHH ¥ TPUBUAJIbHBIE HA3BaHUS
BCIIECTB, OTHOCSIIUXCS K
M3YyYECHHBIM KJlaccam
OpPraHUYECKUX U HEOPTraHUYECKUX
COCIMHEHHIT, NCTI0Ib30BaTh
XUMHUYECKYIO CUMBOJIUKY TSI
cocTaBieHus HopMy
HEOPraHUYECKHUX BEILECTB,
MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKPAILLIEHHBIX U
CKEJIETHBIX) (hopmMy
OpPraHUYECKUX BEUIECTB;
COCTaBJIATh YPaBHEHHUS
XMMHYECKUX PEaKUi U
pPacKpbIBaTh UX CYIIHOCTh:
OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUN
MOCPEICTBOM COCTaBIICHUS
AJIEKTPOHHOTO OajaHca ATHX
peaKkuuii; peakliiii HOHHOTO
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oOMeHa MMyTeM COCTaBJICHUS UX
ITOJIHBIX ¥ COKPAILIEHHBIX HOHHBIX
YPAaBHEHUN; peaKkLyii TuapoIun3a,
peakmuii KoMIiekcooopa-
30BaHus (Ha nmpumepe
TUAPOKCOKOMILIEKCOB LIMHKA U
AJFOMUHUS ); IOATBEPKAATh
XapaKTep-Hble XUMUYECKUE
CBOICTBA BEILIECTB
COOTBETCTBYIOIIN-MHU
AKCIIEPUMEHTAMU U 3aMUCAMHU
YPaBHEHUN XUMUYECKUX
peaKkuuii;

c(hOpMUPOBAHHOCTh YMEHUM
WCII0JIb30BaTh HAMMEHOBAHUS
XUMHUYECKHUX COETMHEHUIN
MEX1YHapOAHOI'O COI03a
TEOPETUYECKON U MPUKIIATHOU
XUMUU U TPUBUAIbHBIC HA3BAHUS
BEILIECTB, OTHOCSIIMNXCS K
M3Y4YEHHBIM KJlaccam
OpPraHUYECKHUX U HEOPTaHUYECKUX
coeuHe-HUI;, NCIOIb30BaTh
XUMHU-YECKYI0 CUMBOJIUKY JJIs
cocTaBJIeHUs POPMYII
HEOPraHWYECKHUX BEILECTB,
MOJIEKYJISIPHBIX U CTPYK-TYPHBIX
(pa3BepHY-ThIX, COKPALEHHBIX U
CKEJIETHBIX) (hopMyIT
OpraHUYECKUX BEUIECTB;
COCTaBJISITh YPABHEHHUSI
XUMHYECKUX PEaKIui U
PacKpbIBaTh UX CYLIHOCTb:
OKHCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEaKIINil
ITOCPEICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca ITUX
peaKuurii; peakiyii HOHHOTO
oOMeHa MMyTeM COCTaBJICHUS UX
ITOJIHBIX ¥ COKPAILIEHHBIX HOHHBIX
YPAaBHEHUN; peaKklyii TuApoIun3a,
peakmuii KoMIiekcooopa-
30BaHus (Ha MpUMEPE THIPOKCO-
KOMILJIEKCOB [IMUHKA U
AIFOMUHUS ); TIOATBEPKAATh
XapaKTEPHbIE XUMUYECKHE
CBOMCTBA BEILECTB COOTBE-
TCTBYIOIIUMHU 3KCIIEPU-MEHTAMU
U 3aIMCSIMU YPaBHECHUI
XUMHUYECKUX PEAKIINI;
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2. KOMILIEKT OHEHOYHbBIX CPEJICTB

2.1. Kommiekr BonipocoB 1as1 Aud¢epeHIUPOBAHHOIO 3a4eTa
3aganmne Nel (Teoperndeckoe). BolnoJHuTE 3a1aHME B TeCTOBOM (popMme.

Bri0epuTe o1iH NPpaBWIbHBIA 0TBET/YCTAHOBUTE COOTBETCTBHE

1. Bkiaan Anekcanapa byTtiiepoBa B OpraHu4ecKyl0 XUMHIO:

1) cuHTE3UpOBAl MOYEBUHY, pa3BesiB MU(, YTO OPraHUYECKUE COCAMHEHHUS HEIIb3s
CHUHTE3UPOBAThH

2) BBISBIJI, YTO TTOJTy9aeMbI€ U3 )KMBBIX OPTaHU3MOB BEIIIECTBA COACPKAT YTIAEPOI,
BOJIOPOJI, KUCIIOPO/I, a30T

3) pa3paboTan TEOpHI0 XUMUIECKOTO CTPOSHUS

4) OTKpBLUI BAJIEPUAHOBYIO KUCIIOTY

2. CTpyKTypHBbIE€ H30MEPHI ITO:

1) coenquHEHMS, OTIMYAIONINECS XUMUIECKIUM CTPOSHUEM, HO UMEIOIIIHE
OJIMHAKOBBIA KAYECTBEHHBIN M KOJIMYECTBEHHBIM COCTaB

2) COeIMHEHUS, OTIIMYAIOIINECS XUMUUECKUM CTPOEHHUEM, KAYECTBEHHBIM U
KOJINYECTBEHHBIM COCTAaBOM

3) coenuHeHus, OTINYAIOIINECS] KAUeCTBEHHBIM U KOJIMUECTBEHHBIM COCTaBOM, HO
UMEIOITHE OJIMHAKOBOE XUMHYECKOE CTPOCHHUE

4) Bce NepeyrcIeHHOE BEPHO

3. HykJjienHOBbI€ KMCJIOTHI OTHOCATCS K:

1) kucnopoacoaepKam

2) a30TcoiepKaIiuM

3) dochopoprannyeckum

4)Bce OTBETHI BEPHBI

4. AJIKaHBI KJIACCUPUUMPYIOTCH KAK:

1) HackIlIeHHbIE aTU(PATUIECKUE COSTUHEHMUS

2) HeHachIlIeHHbIE aTu(paTUYECKUe COSAMHEHUS

3) KapOOLMKINYECKUE ATUIMKINYECKUE COCTUHEHUS
4)IUKINYECKUE COCTUHEHHUSI

5. C;H; oTHOCHTCS K@
1) ankaHsI

2) aJKEHBI

3) apeHsbl

4) ankagueHam

6. YkaxknrTe oprannueckoe BelecTBo:
1) CO,

2) CH,4

3) Na,CO;

4) CO

7. BepHbI JM CY:KIeHUs ?
A. DTUTIOBBIN CIUPT U AUMETHIIOBBIN 3(UP UMEIOT OJIMHAKOBYIO MOJICKYJISIPHYIO
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dbopmyiry C,HgO.

b. OgunakoByro monexynsipayto hopmyiny CsH O nMeroT 1 rimoko3a, u caxaposa.
1) BepHO TOIBKO A

2) BepHO TOJBKO b

3) BepHBI 00a CYXJICHHS

4) o0a cyXJeH1s HEBEPHBI

8. B kakoMm psiy OpraHn4ecKHuX coeJUHEeHUl HAXOAATCH TOJIbKO
yIJ1€BOAOPOADI:

1) C2H6, C4H8, C2H5OH,

2) CH3COOH, C6H6, CH3COH,

3) C,H,, C3Hg, Cy7Hs6

4) C¢Hs, CH3;COH, C;7H36

9. Oomyw ¢popmyay CnH,, umeer ciieayoniee coeuHeHNne:
1) 6enzon

2) IIUKJIOTeKCaH

3) rekcan

4)rexcaaucH

10. Kayuyk mosiy4yaroT peakiuei:

1) ruaporenuzanuu

2) nonuMepuszanuu

3) uzomepuzanuu

4)TpuMepuzanme

11. Yem oT/IM4AIOTCH U30MeEPbI?
1) XuMHYECKUMH CBOICTBAMU

2) XUMHYECKON aKTUBHOCTBIO

3) duzmvIecKuMU CBONCTBAMH

4) Bce OTBETHI BEPHBI

4) BoaHblii pacTBOP NepPMAaHraHATAa KaJIus o0eclBeYuBaeT

1) rekcan
2)6eH301

3) nporieH

4) IIUKJIOTeKCaH

13. ITapa uzomepos 310

1) MeTaHab U METaHOBAs KUCJIOTA
2) ¢denon u rekcanon-1

3) rimroko3a u hpyKTo3a

4) METaHOI U 3TAHOJI

14. Mpbui10 npeacraBJ/sieT co00i

1) cIIOXKHBIN A(UP BBICIICH KAPOOHOBOUW KUCITOTHI
2) CIOXHBIN 3up rIuiepuHa
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3) HaTPUEBYIO COJIb BBICIIIEH KapOOHOBOW KUCIOTHI
4) cMecChb BBICIIUX KapOOHOBBIX KHCIIOT

15. K kakomy ki1accy BelecTB NPUHALJIEKAT OeJIKH?

1) cnoxxHbie 3pupsI

2) NOJUTIECTTHIBI

3) NOJIMHYKJICOTHTBI

4) MHOTOQTOMHBIE CITUPTHI

16. Peakuus ruapo/in3a BO3MOKHA IJI KAXKI0T0 U3 IBYX BellleCTB NMapbl

1) sTunanerat u GpeHon

2) NponaHo ¥ 3THIIEH

3) HeII03a ¥ ATUIITAHAT
4) raroko3a 1 Kpaxman

17. HenmocTaTok KaKkoro 3jeMeHTa B OpraHu3Me NPUBOAUT K
Pa3sMATr4eHHI0 H MCKPUBJICHUIOKOCTEH CKeJleTa U CYyA0pOraM MbILIIL:

1. MAarHug

2 KaJbIusd

3. JKeiiesa

4 HaTpus

18. I[.Jm AJIKAHOB XapaKTepHa H3oMepus

1) yrneponHoro ckenera

2) IOJ0KEHUS! KPaTHOM CBSI3U

3) nonoxeHust PyHKIMOHAIbHON IPYyIIIbI
4) reomeTpuyeckas

19. YKcycHasi KHCJI0TAa MOXKET PearipoBaTh ¢ KaK/IbIM U3 IBYX BelleCTB

1) ruppoxcun menu (I) u meTanon
2) Maruuii U MeTaH

3) cepebpo u ruapokcun meau(1l)
4) MmeTaHoI U cepedpo

20. Kupsbl npeacTaBJasiOT co00i

1) CMECh BBICHINX KapOOHOBBIX KUCIIOT

2) CJIOXHBIE 3(PUPHI TTULEPUHA U BBICIIUX KAPOOHOBBIX KUCIOT

3) CJIOXHBIE 3(PUPBI ATUIICHTIIUKOJIS U BBICIIMX KAPOOHOBBIX KUCIIOT
4)  HaTpueBbIE COJM BBICIIUX KAPOOHOBBIX KUCIOT

21. ITapa romoJsioros 3to:

1) rmuueprH U 3TUICHTIIMKOJIb
2) (deHou M 3TAHON
3) YKCYCHBIN aJIbAETHU]I U YKCYCHAsl KHCIIOTa
4) metaHon u 6yranon-1
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22. B cocTraB HYKJIEMHOBBIX KHCJIOT HE BXOAHUT

1) mypun
2) aJicHUH
3) UUTO3MH
4) ryaHuH

23. BemecrtBa c ooureit popmyJioii C H,, +, OTHOCATCH K KJIaccy
1) ankaHoB

2) aJIKeHOB

3) aIKHHOB

4) apeHoB

24. H3zomepamu ABIAIOTCH

1) CH;—CH; u CH;—CH,Cl

3) CsHip u CeHyy

2) CH;—CH=CH; nu CH,= CH—CH;

4) HC = C—CH,—CH; u CH;—C = C—CH;
26. Kakoii peakuueil MOKHO MOJYYHUTh OyTaH

1) peakmueii Barnepa

3) peakiuei 3eIMHCKOTO
2) peakuueil Bropua

4) peakuueit Kyuepona

27. JIBoiiHasi CBSI3b MMeeTCH B MOJIEKYJIaX

1) nMKI0AIKAaHOB
3) anKuHOB
2) aJIKeHOB
4) anKaHOB

28. Ykaxure popMy.Jy aleTWIEHOBOTO YIJI€BOJA0OPO/Ia, HANUIIKUTE Popmy.Jry,
JaalTe HaA3BaHUe

1) C,Hj
3) C;;Hy
2) CsHy
4) C¢Hg

29. /lnst aJIKMHOB XapaKTEePHbI peaKkum

1) momumepu3anms
3) 3ameleHus
2) NIPUCOCTUHECHUS
4) runponusza
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30. BemecTBo 0o0ecuBeYnBaeT BOAHBINH PACTBOP MepPMAarHaTa Kajus. ITo
BelleCTBO

1) rekcan
2) 2,3 — numeTniOyTaH
3) mponex
4) Tosryou

31. onpeneaurte Tun peakuun n CH, = CH, — (- CH, - CH,)) ,,

1) mpucoenvHenue;
3) KOHJEHCaISI;
2) 3aMEIlICHHUE;

4) nonumepusanus;

32. ATOMBI yIiiepoaa B 3TUJIEHe HAXOAATCH B COCTOSIHUM THOPUAN3 AU

1) sp-

3) sp*
2) sp’
4) sp*-

33. KauecTBeHHOM peakiueil Ha eHOJ ABJISETCS B3anMoO/IeiicTBHE C:

1) consimu xenesa

3) c a30THOM KUCIIOTOM

2) nepMaHraHaTOM KaJusl

4) aMMHUa4HBIM PACTBOPOM OKcHIa cepedpa

34. Kakoe U3 BelleCTB He SABJSETCH MHOI0ATOMHBIM CIIMPTOM

1) 3TUNIEHTTUKOJIb
3) riMuepuH

2) raoKo3a

4) mporaHoy — 2

35. Kakoe 13 nepe4ucJIeHHbIX BelIeCTB He COAEPKUT KAPOOHUJIBHOM IPyIIbI

1) MypaBbpuHas KHCIIOTa
3) aTanon

2) hopmanbaerua

4) yKCYCHBIN aJlbJIeTUA

36. CkoJIbKO NepevYHCICHHBIX BelleCTB PearupylT ¢ YKCYCHOH KHCJIOTOM:
MYPaBbHHAsl KHCJOTA, 3TAHOJ, BOJOPOJ, MArHMii, THAPOKCH] HATpHUsi, BOJAa,
MeTaHAJIb.

1) ueTwipe

2) nATh

3) Tpu

4) nBa
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37. llpu no6aBJIeHUN K HEKOTOPOMY OPraHM4eCKOMY BellecTBY OpOMHO# BOJBI
o0pa3oBaJicsi 0esIblid 0CAI0K. ITO OPraHUYecKoe BelecTBO

1) rekcan

2) ¢enon

3) HMKJIOreKCaH
4) 6eHzon

38. JI;1s1 aMMHOB XapaKTepHa peaKuusi

1) nonumepuzanuu

3) raJIoreHUpOBAHHUS

2) ropeHust

4) HyK1€0(UIBLHOTO 3aMEILCHUS

39. Ilo XUMHYeCKOMY CTPOCHHIO KM PbI NPEICTABJISIOT CO00MH

1) cnoxubIe 2PUPHI

3) kapOOHOBBIE KUCIOTHI
2) TpEXaTOMHBIE CIIUPTHI
4) nonucaxapusl

40. llecTHaTOMHBI CHUPT COPOUT MOJTYYAKOT

1) runponn3om caxapossl

3) nuMepu3anuen rauuepruHa
2) OKUCJIEHUEM TITHOKO3bI

4) BOCCTaHOBJIEHUEM TIIFOKO3bI

41. Jlnsi 1II0K03bI HEe XaPaAKTEPHA peaKkus
1) BoccTaHOBJIEHUE BOAOPOJIOM

2) B3aUMO/ICIICTBUE CO CIUPTAMU

3) ciupToBOE OpOKEHUE

42. JIns 6e1KOB He XapaKTepHbI peaKIu

1) runponusa

2) rajoreHupoOBaHUs
3)0OpokeHus
4)npucoeAMHEHUS

43. MeTnJj10BbIi 3(pUP ITAHOBOM KHCJIOTHI MOKHO MOJIYYUTH IIPH
B3aUMOAE€HCTBUH

1) MeTaHOJIa ¢ MypaBbUHOUN KHCJIOTOMN
2) 3TaHoOJIa ¢ MypPaBbUHOM KHUCIIOTOM
3) MeTaHoJIa ¢ YKCYCHOM KHUCTIOTOM

4) aTaHOJIa ¢ YKCYCHOM KHUCTIOTOM
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44. JIndTHII0BBIN 3(pUp Moydaercsi Npu

1) oTwIenIEHNK OHON MOJIEKYJIbI BOJIBI OT IBYX MOJIEKYJ 3TaHOJIa
2) OTIIEIJIEHUH OJTHOM MOJIEKYJIbI 3TaHOJA

3) B3aUMOJIECTBUU ATaHOJA C YKCYCHOM KHUCIIOTOMN

4) B3aMMOJICICTBUH 3TAHOJIA C XJIOPOBOJOPOJIOM

45. YcTaHoBHUTE COOTBETCTBHE MEKAY HCXOHBIMH BeIIECTBAMH U MPOJIYKTOM

peakuuu

HCXOJHBIC BCIICCTBA

OCHOBHOW TMPOJYKT pEAKIUU

A) CH, = CH — CH; + HBr

1) CHQBI' — CH2 — CH3

b) C,H;Br + NaOH(cniupt.p.)

2) CH3 — CHBr — CH3

B) CH;Br + Na — 3) CH,Br — CH,Br
I") C,H, + Br, 4) CHBr, — CH;
5) C;Hy
6) C,Hq

46. YcTaHOBHTE COOTBETCTBHE MEKAY THIIOM PeAKIUHM U UCXOAHBIMH

BeIIeCTBAMH

Tun peakuun

Hcxoannie BelecTBa

A) peakius
3aMeIlEeHUSA

1) C¢Hg + Br, — (B npucyrctBuu FeBr;)

b) peaknus npucoemHeHNs

2) C3H6 + Brz

B) peakuus okucneHus 3) C;Hg
I') peaxuus 4) C¢HsCH;3; + KMnO4 — (tipu
JETUPUPOBAHHSI HarpeBaHuN)

47. YcTaHOBUTE COOTBETCTBHE MeKAY (POPMYJIOM M HA3BAHMEM OPraHMYeCKOro

BelIeCcrsa.

dopmysa BemecTrsa

Ha3Banue BemniecTBa

A) C¢H ;04 1) pubo3za

b) (C¢H ¢O5), 2) caxaposa
B) C,H,,04; 3) neroo3a
I") CH,OH(CHOH),COH 4) riaoko3a

48. YcTaHOBHTE COOTBETCTBHE MEKIY HA3BAHHEM OPraHUYEeCKOro coeTUHEHUsI

U (GOpMYJIOH ero romoJiora.

A) CH;-CH,-COOH

1 )meTaHon

B) CH;-CH,-CH,-OH

2)MypaBbHHAs KUCJIOTA
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B) C¢Hg 3) Oyren

I). CH3-CH=CH2 4) Tosyon

3aganme 2 (nmpakTu4yeckoe) Pemure 3axauy

1

.IIpu momHOM cropaHuum yriaeBojopojaa oOpazoBasiock 27T BOAbl U

33,61 (H.y.). OTHOCUTENBHAS IUIOTHOCTH YIJIEBOAOPOJA MO aproHy paBHA
1,05. YcranoBute ero MOJICKYJISAPHYIO GOpMYITy.

. I[Ipu cropanum opranuyeckoro BemectBa maccou 2, 37 r obpaszoBasiocs 3,36 T

okcuna yraepoaa(IV) (m.y.), 1,35 r Bogsl U a3or. OTHOCUTENbHAS MJIOTHOCTH
ATOTO BEIIECTBA 1O BO3AYXYy paBHa 2,724. BeiBeaute MOJCKYISApHYIO (GopMyIry
BEIIECTBA.

. BeiBenute dopmyny BemiectBa, coaepxaimiero 82,75% yraepoga u 17,25 %

BOJOpOaA. OtHocuTeNnbHas IJIOTHOCTD INapoB 3TOro B€HICCTBA 11O BO3YXY paBHa
2.

. IIpu cropanum 11,2 r. YrieBogopoaa moiaydnsii OKCUJ yIriiepoaa Maccoit 35,2t u

BoAy maccoi 14,4 r. OTHOcHUTENBHAS INIOTHOCTH 3TOIO YIVIEBOJOPOJA IO BO3AYXY
paBHa 1,93. BriBenute MoneKyIapHYyIO GopMyITy.

. IIpu cxxuranum 2.2 r. BeuiectBa noiayuwiu 4,4 r okcuaa yriepoaa v 1,8 r. BOBbl.

OTHOocHTeNbHAsT IUIOTHOCTh BelleCTBa N0 Boaopoay paBHa 44. Omnpenenute
MOJIEKYJISIpHYIO ()OpMYITy BEIlIECTBA.

. BeiBenure dopmyny BemiecTBa, coaepxkamero 81,8% yraepoma u 18,2 %

BOJOPO/Ia, €CJIM OTHOCUTENBbHAS TUIOTHOCTh MO BOJOPOAY paBHa 22.

. Onpenenure MOJEKYJISIpHYIO (OpMyTy yriaeBoAOpoda, €CId MaccoBas J0Jis

yriiepoaa paBHa 85,75, a Bogopoaa —14,3%. OTHocuTenbHAs MIOTHOCTH 3TOTO
BEIECTBA 0 a30Ty MPUMEPHO paBHa 2.

. IIpu cropanuu amuna Boienunocs 0,448 1 (H. y.) yraekucioro rasa, 0,495 r Bojsl

u 0,056 11 a30Ta. YCcTaHOBHUTE MOJIEKYJISIPHYIO (DOPMYITy 3TOrO aMHHA.

2.2. KoMIIeKT BONPOCOB ISl IK3aMeHa

3amanue Nel.
JaiiTte pa3BepHYTHIH OTBET, NOATBEPAUTE €r0 YPABHECHUSAMM PeaKUMi.

1. BanentHOoCTh. XuMHuueckue HopmyIbl

2. 3aKOH MOCTOSIHCTBA COCTaBa BEIIESCTB

3. CrnocoObl  OTOOpaXeHUST MOJEKYJI: MOJEKYJISIPHbIE U  CTPYKTYypHBIC
dbopmynbl.  Macca atomMoB u MosieKysn. OTHOCUTENbHasE aTOMHas M
MOJIEKYJISIipHas Macca.

4. KonnuecTBo BEIIECTBA U €IMHUIIBI €r0 u3MepeHus. Yucio ABoraapo.

MomnsipHast Macca. 3akoH ABOTaJpo U €ro CJIE/ICTBUS.

6. MonsipHblii 00bEM BEILECTB B ra3000pa3HOM COCTOSTHUM.
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7. CtpoeHnue aroma. JlokazaTenbCTBa CIOKHOCTH CTpoeHus aroMa. [InanerapHas
Moenb atroma 3. Pesepdopna.

8. Crpoenue atoma no H. Bopy. CoBpeMeHHbIE NpPEACTaBICHHUS O CTPOCHHUU
aToma.

9. CocTaB aTOMHOTO Si7jpa: IPOTOHBI U HEUTPOHBL. M30TONBI U HYKIIHIBI.

10.CtpoeHue 31eKTpOHHOM 000JI0YKH aTOMOB. Pacnipenenenue 3JeKTpOHOB 1O
HYHEPreTUYECKUM YPOBHSIM, MOYPOBHSIM U OpOUTAIISIM

11.Ilepnonnueckuii 3aKOH U CTPOEHUE aTOMA.

12.CoBpemennas (opmynupoBka Ilepuoguueckoro 3akona. Ilepmonnueckas
CUCTEMA U CTPOEHHUE aToMa.

13.Ileproarueckoe M3MEHEHUE CBOMICTB JIEMEHTOB: pajuyca aToma, SHEPIHH
VMOHU3ALIUHU, HIEKTPOOTPHULIATEILHOCTH.

14 IlpyuriHbl U3MEHEHUS METAUIMYECKHMX M HEMETANIMYECKUX CBOMCTB
AJIEMEHTOB B IPYMIAX U NEPHOJIAX

15.®dusnueckuii CMBICH NOPSAKOBOIO HOMEpA 3JIEMEHTA, HOMEPOB TPYIIIBI U
nepuojia XapakTepUCTHKA 3JIEMEHTA U €r0 COEUHEHUN IO €ro MOJIOKEHUIO
B [IEPUOJUYECKON CUCTEME

16.Bunbl xumuyeckoii cBsizu KoBaJleHTHAass XUMUYECKAs CBSI3b

17.no5apHast 1 HENOJISIpPHAS. KOBAJICHTHBIE CBS3H.

18.MonHas cBsi3b. MIOHHBIE KPUCTAJUIMYECKHUE PELIETKH U CBOMCTBA BELIECTB C
TaKUMH KPUCTAJIIAMHU.

19.Tunel KpHUCTANIMYECKUX PELIETOK y BEMIECTB C KOBAJIECHTHOW CBS3bIO:
aTOMHAsI U MOJIEKYJISIpHAs

20.Mexanu3m  oOpa3oBaHHMS  BOJOPOJHOW  CBsI3W, €€  Kiaccuukaims:
MEXMOJIEKYJIIPHAs U BHYTPUMOJIEKYJISIpHAs BOJOPOJIHBIE CBS3H

21.TloHATHE O JUCHIEPCHBIX CUCTEMAX. 3HAYEHUE JUCIIEPCHBIX CUCTEM B KUBOU U
HEKHBOU MPUPOJIE

22 Knaccudukanus XUMHUUYECKHX PEAKIHi B OPraHUYECKOW U HEOPTaHWYECKOU
XUMUH. BEPOSITHOCTh NPOTEKAHNSI XUMUYECKUX PEAKIUI

23.TennoBoit ahdext XxuMuUeckux peakiuid. 3akoH l'ecca W ero cieACTBUA.
DHTpoONuUs

24.CreneHp OKUCIICHHS. BOCCTAaHOBUTENN U OKUCIUTENH.

25.0xucnenue U BoccTaHoBieHue.  Kiaccudukamuss — OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLINMN.

26.MeTonbpl  COCTaBJICHHS YPaBHEHUH  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuni.

27. XUMUYECKME UCTOYHUKHU TOKA. DIEKTPOIHBIE MOTEHLIAAIIBI.

28.Psa craHIapTHBIX 3JEKTPOAHBIX MOTEHUMANIOB. ["albBaHUYECKUE 3JIEMEHTHI U
OPUHIUIBI UX PAOOTHI.

29.Ilpouecchl, MPOUCXOASAIINE HA KATOJE U aHOJIE.

30.YpaBHEHHs 3JEKTPOXHUMHUYECKUX IMporeccoB. I[IpakThuueckoe NpUMEHEHHE
AIEKTPOJIN3A.

31.PaccranoBka KO3(Q(GUIKMEHTOB METOJIOM  BJEKTPOHHOro OanaHca B
YPaBHEHUSAX

32.Ilonsatue o pactBopax. CriocoObl BeIpaKeHUs] KOHIEHTPAIUH:

33.OCHOBHBIE MTOJIOKEHUS TEOPUH HIIEKTPOJIUTUYECKON TUCCOLUALUN.

34.Crenenn auccounanyu. CUIIbHBIE U CPETHUE DJICKTPOJIUTHI.
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35.luccoumanus BoJibl. BogopoaHblil mokas3aTeb.

36.Peakuun oOMeHa B BOJIHBIX PACTBOPAX AJIEKTPOIUTOB

37.I'uaponu3 kak 0OMeHHbII nporecc. HeoOpaTuMeblil THIPOIN3 OpraHUYECKUX U
HEOPraHWYECKUX COECAVNHEHUN U €r0 3HaUCHHUE.

38.00patumslii ruaposaus cosed. [{ons pacTBOPEHHOro BEILECTBA, MOJISIpHAs
KOHILIEHTpaLUs

39.0kcunsl. Ux knaccupukarms.

40.CBoiicTBa KUCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX OKCHJIOB.

41.Kucnotel. O01me cBOWCTBA KUCIIOT.

42.0c00eHHOCTH CBOMCTB KOHIICHTPUPOBAHHOM CEPHOM M a30THOMN KHUCJIOT.

43.0cHoBanus1. Ux xknaccudukarusi.

44 . XuMHUUYECKHE CBOMCTBA II€JI0YEH U HEPACTBOPUMBIX OCHOBAHUH.

45.AmdoTepHbIC COSTUHEHHUS.

46.Conu. Knaccudukaiys 1 XMMHUYECKUE CBOMCTBA COJlei

47 .Metamnsl. [lonoxxeHue MeTamioB B MEPUOIUYECKON CUCTEME U OCOOEHHOCTH
CTPOEHUS UX ATOMOB.

48.0Ou3nvecKkre 1 XUMUYECKUE CBOMCTBA METAJLIIOB.

49.0xcupl ¥ THAPOKCHUIBI METAIIOB.

50.061mue cnocoObl OTYyYEHUST METAILIOB.

51.Koppo3us metaiioB. CiocoObl 3aIIUTEL OT KOPPO3HH.

52.S-371€EMEHTHI. P-3JIEMEHTHI.

53.0nementsl 1 A-rpynmsl. [llenounbie METAIIBI.

54.00mas xapakTepUCTUKA HIEJIOYHBIX METAUVIOB HA OCHOBAHUU TOJIOKEHHUS B
NEPUOANYECKON CUCTEME.

55.Tlony4enue, puznyeckue U XMMUYECKUE CBOMCTBA IIEIOYHBIX METAJLIOB.

56.00mias  XapakTepucTUKa IIEeJIOYHO3EMENIbHBIX METAJUIOB M MarHus Ha
OCHOBaHHH MOJIOKEHUS B IEPUOTUUECKON CUCTEME.

57 Kanpumii. FEro mnomydyenue, Qusnueckue U XHUMHYECKHE CBOMCTBA,
Ouoornyeckas poJb.

58.BaxHeiimume coequHeHus Kanbluus. VX 3HaueHne U IpuMEHEHUE.

59.AntoMunuii. XapakTepuUCTHKa alllOMUHUS HAa OCHOBAaHUU TIOJOXKEHUS B
NIEPUOANYECKON CUCTEME.

60.ITonyuenue, GpU3MUECKUe M XUMHIECKHE CBOMCTBA ATFOMUHUS.

61.BaxHeiliire coeIMHEHUS allFOMUHUS, UX CBOMCTBA, 3HAUCHUE U TPUMEHEHHUE.

62.d-3memenTnl. Meab, IIMHK

63.0cobenHocTu ctpoeHus: atomoB d-3smemeHToB (1B-VIIIB rpymm).

64.Meb, HIMHK KaK MTPOCTHIE BELIECTBA, X (PU3NYECKUE U XUMUYECKUE CBOMCTBA

65.Haxox1eHne 3TUX METAILIOB B pupoAe. Mx nojryuenue u 3HaueHue

66.CoenuHenust d-3IeMEHTOB € pa3TUYHBIMU CTETICHSIMHU OKUCJICHUS

67.XapakTtep OKCUAOB M TMIPOKCHUIIOB DJIEMEHTOB B 3aBUCHMOCTH OT CTENEHU
OKHCJICHUS] METAJJIOB

68.d-amemenThI. XpoMm, kene3o, Maprader. CBOWCTBa MPOCTHIX BEMIECTB U HX
COEUHEHNN [lonoxxeHne HEMETAUIOB B NEPUOAMYECKOM CHUCTEME,
0COOEHHOCTH CTPOCHHS U= aTOMOB

69.DJIeKTPOHHOE CTPOCHHE aTOMOB OJIATOPOJHBIX TAa30B M OCOOCHHOCTH WX
XUMUYECKUX ¥ (PU3HUECKIX CBOWCTB.

70.Bomopon. Boma. OcyniecTBieHUE LEMOYEK NPEBPAILICHUM, OTPAKAOIIMX
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TEHETUYECKUE PSbl HEMETAIIIIOB

71.I'anorensr. O0MIast XapaKTEPUCTUKA TAJIOTEHOB HA OCHOBAHUU WX TTOJIOKEHUS
B IIEPUOJNYECKOU CUCTEME.

72.I'anoreHpl-MpocThie BEIIECTBA: CTPOEHUE MOJIEKYJ, XMMUYECKUE CBOMCTBA,
pPUMEHEHUE

73.BaxkHeiime CoOeIMHEHNs] TAIOreHoB. X cBoiCTBa, 3HaUY€HUE, TPUMEHEHUE,
OMOJIOTUYECKast POJIb.

74.Xanpkorenbl. OOIIas XapakTEpPUCTHKA HAa OCHOBAHMM HX TOJIOKEHUS B
NEPUOJIMYECKON CUCTEME

75.XanpKoreHsl — OpocThie BenlecTBa. Aiotponus. Iloyuenne u npuMeHeHue
KHCJIOPOJA U CEPBI.

76.9nemenTbl VA-rpynnsl. A30T U €ro COSIUHEHUS.

77.CTpoeHne MOJIEKYJIbI a30Ta, er0 PU3NYECKHEe U XUMUIECKUE CBOMCTBA.

78.0kcuabl a30Ta, COOTBETCTBYIOIIUE UM KHUCIOTBI, COJIU 3TUX KUCIOT

79.®ochop u ero coeauHeHus. buonorudeckas pois docdopa.

80.OKcuabl ¥ THIAPOKCUBI yIiieposia u KpeMHusa. X XuMudeckue cBoicTBa

81.Conu yrojibHOM U KPEMHHUEBOW KUCJIIOT.

82.XuMHUSI ¥ IPOU3BOJCTBO.. XUMHUS U SKOJIOTHS.

83.VYriepo v ero amioTponus

84.0kcuapl U THIPOKCUIBI yriepoa . MIx xumuueckue cBorcTBa

85.0Kkcuabl U THIPOKCUIBI KpeMHMs. VX XuMUu4ecKkrue CBOMCTBA

3ananue Ne 2 ( npakTuveckoe) Pemmre 3amauy:

1. B MeaIuuMHCKOM  NIpPaKkTHUKE IPUMEHSIOT  BOJHBIE  PacTBOPHI
IIEpMaHraHata Kajaus pa3sHOM KOHUEHTpauuu. Paccuurante maccy
NepMaHraHaTa Kajius 1 00beM BObl, HEOOXOAMMBIE JJIsl IPUTOTOBIICHUS
100 r 3%-Horo pacTtBopa.

2. Paccuuraiite wmaccy coiu M 00beM BOAbL, HEOOXOAUMBIE JUIS
npurotoBieruss 500 r 0,9%-Horo pactBopa xyopuaa Hatpusa. Takoi
pacTBOp Ha3bIBAIOT (PU3MOJIOTMYECKUM U IIHPOKO MCHOJB3YIOT B
MEJUIIMHCKON MPAKTHUKE.

3. PaccraBbTe KO3(QGUIHUEHTHI METOJOM 3JEKTPOHHOIO OallaHca, YKaKHUTe
OKHUCJIUTENb UBOCCTAHOBUTEb.

4. KakoBa KOHIICHTpaIlUsi CEPHOM KHCIOTHI B PAcCTBOpE, MOIYYECHHOM
cmemuBanueM 200r 10%-Horo pactBopa cepHoil kuciaoTel U 100r 5%-
HOTO pacTBoOpa cyibdara HaTpus?

5. PaccuuTarh KOHIIEHTpAIMIO pacTBOpa, mnoiaydyeHHoro cMmemenueM 300 r
10%-noro pactBopa xiiopoBomopoaa u 400r 20%-HOro pactBopa
XJIOPOBOJIOPOJA.

6. Paccuutath MNOpPOLEHTHYIO KOHIICHTPAIMIO pPACTBOpPA, MOJIYYEHHOTO
pactBopenueM 80 r caxapa B 160 r BOJIBI.
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7. Paccuurath Macchbl IOBApPEHHOM COJIM M BOJbI, HEOOXOIUMBIC IS
npurotosyienus 250 r 2,5%-Horo pactBopa.

8. Kakoe 4ncino MoJeKys CoAepKUTes B 2,5 MOJIb KUCI0poaa?
9. Omnpenenute 0o0BeM (H. y.), KOTOPHIH 3aiimMyT 0,25 MOJIb BOJIOPO/IA.

10.Kakyro maccy Oyner umets nopius okcuaa cepol (IV), o0bem koTopoi
13,44 1 (1. y.)

11.Nmeercs 10 r Bomopoaa H,. Omnpenenure KOJIMYECTBO BOJOPOAA, €0
00bEeM IIPH H.Y., @ TAKXKE YUCIIO UMEIOIITUXCS MOJIEKYJ BOAOPO/a.

12. Umeercs 2,4 « 10” monexyn okcuna yriepoga (IV) CO,. Onpenenute
KOJIMYECTBO BEIIECTBA YIJIEKUCIOrO Ta3a, €ro maccy, a Takke o0beM
(H.y.) YIJIEKMCIIOIO rasa.

13.Beruncnute 00BEMHYIO OO a30Ta B CMECH ra3oB, comuepkamiei 32 i
a3zota, 48 1 yriuekucioro rasa, 36 i renus u 14 1 Bogopoaa.

14.B Bome pactBopwin 15 r© xjnopuaa HaTpus. Bbeluucioute Maccy
MOJIy4€HHOT'O pacTBOpa, €CJIM MaccoBas J0JIs COJIM B HEM paBHa 5%.

15.06pazen; criiaBa Meau ¢ LMHKOM HMMeeT maccy 75 r. MaccoBas goms
M€ B 3TOM cIuiaBe paBHa 64%. Omnpenenure Maccy LMHKA B JIAHHOM
obpazsiie.

16.Haiinure MaccoByto J0J110 KUCI0poaa B pocdare HaTpusi.
17.Kakoe Koar4ecTBO BellecTBa coaepKuTes B okcuae cepol (1V), maccoit 12 1?

18.0npenenute Maccy Fe,Os;, eciim M3BECTHO, UTO €ro KOJIMYECTBO BENIECTBA
paBHo 0,25 MoOJIb.

19.Cmemianu 11Ba pacTBOpa, COJEpPX AIIUMX COOTBETCTBEHHO 33,31 xJopuaa
kanbIus U 16,4t pocdara Hatpus. Beruucnure maccy ocanka

20.Beiancnute 00BEM  Bomopoma  (H.y.), KOTOpBIH  oOpasyercss MpHu
B3aMOJCHCTBHH 6,5 I IUHKA C COJITHOM KUCIOTOM Maccoit 7,5 T

21.Beruncnute Maccy ocaaka, oOpasymomierocs npu B3aumozeictBuu 160 r
cynbara xxenesa (I1I) u 41,6 r xnopuaa 6apus.

22.Bpryuciaute 00BEeM YTJEKUCIOTO Ta3a, KOTOPBIH MOXXHO TOJIYYUTh IIPU
B3aMMOJICHCTBUHU KapOoHATa KaJbIlMs MAacCOM 7T ¢ COJSTHOM KHUCIIOThI Maccoi
6T.

23.11pu B3aMMOACHCTBUM KaJbIIMHUPOBAHHOM cojibl Maccod 10,8 r ¢ M30BITKOM
COJITHOM KHUCJOTHI mojyunsin okcup yriepoaa (IV) oosemom 2,24 11 (H. y.).
Brraucnure maccoByto nonto (%) npuMeceit B KaJIbIIMHUPOBAHHOMN COJIE.
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3ananme 3. CocraBbTe rpaguyeckoe CTpOeHHE ATOMOB.

1. Yrnepona
2.Cepebpa
3.1lunka

4. Monubnena
5. AmromMuHus
6. Xemnes3a

7. Xpoma
8.Marnaus
9.30n0Ta
10.Kamus
11.DTopa
12.Xnopa
13.Aprona

14 . Heona
15.Kucnopona
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ITAKET DK3AMEHATOPA (nu¢¢epeHIupoBaHHBINH 324€T)

Pe3yabTaThbl 0CBOEHUS Kpurepum ouenku pesyjbrara OTMmeTKAa 0
(OOBEKTHI OLIEHKH ) BbINIOJIHEHUH
3ananue Nel (Teoperuyeckoe). OTBeTbTe HA BONPOCHI B TECTOBOIM (hopme.
OneHka 3a
—  c(opMHUPOBAaHHOCTH  TPEACTABICHHA: O MaTEPHAIBHOM au(depeHuNPOBAHHBI
€IMHCTBE MHpPa, 3aKOHOMEPHOCTSAX W IMo3HaBaeMocTH siBieHui | IIpu oTBeTe Ha MepBLINH BOnpoc i 3auet:

MPUPOJIBI; O MECTE U 3HAUCHUU XUMHUH B CUCTEME €CTECTBEHHBIX
HAyK M €€ pojlu B O0OECleYeHUH YCTOWYMBOTO Pa3BUTH
YeJIOBEYECTBA: B PEIICHUH MPOOJIEM SKOJIOTHYECKOH, SJHEepPTeTH-
YECKOW W THUIIEBON OE30MacCHOCTH, B PAa3BUTUU MEIAMIIMHBI,
CO3aHUH HOBBIX MAaTEpPUAIOB, HOBBIX MCTOYHHUKOB JHEPTUU, B
o0ecreyeHn  paluoOHalb-HOTO  MPHUPOAONOJIB30Ba-HUS, B
(dhopMUPOBaHUN MHPOBO33PEHHSI U OOIIEH KYIbTYphl YEIOBEKa,
a TaK)ke 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOINE-HHUS K CBOEMY
3JI0pOBBIO U IPUPOIHOM cperie;

BJIQJICHUE CUCTEMON XMMHUYECKHUX 3HAaHUH, KOTOpasl BKIIOYAET:
OCHOBOTIOJIATAIONINE TOHITHS (IOTMOTHUTETFHO K CHUCTEME
MOHATUH  0a30BOrO  YpOBHsS) - HW30TOIBI, OCHOBHOE |
BO30YXKICHHOE COCTOSIHUE aTroMa, THOpUAM3AIus aTOMHBIX
opOuTanel, XuUMHUYecKas CBSI3b («0» M <«JI-CBS3bY», KpaTHBIC
CBs3M), MOJISIpHAs KOHIICHTpAIWs, CTPYKTypHas Qopmyna,
n3oMmepuss  (CTpyKTypHasi, reomeTpudeckas  (I[MC-TpaHC-
U30MEpUsA), THUIBI  XUMHUYECKMX  peakuuid  (romo- u
reTepOreHHbIe, O0O0paTuMble W HEOOpATHMBIE), PaCTBOPHI
(MCTUHHBIC, JHUCIEPCHBIE CHCTEMBI), KPHUCTAJUIOTH-IPATHI,
CTENEHb JHUCCOIMAINH, DJIEKTPOJIN3, KPEKWUHT, PHU(POPMHHT);
TEOpPUU U 3aKOHBI, 3aKOHOMEPHOCTH, MHPOBO3-3PCHUYECKUE
3HAHUA, JeKallie B OCHOBE MOHMMAaHHS TNPUYMHHOCTH U
CUCTEMHOCTHU XUMHUYE-CKUX SIBJIICHUH, COBpEMEH-HbIC
NpEJCTaBICHUs O CTPOEHUMH  BEIIECTBA Ha  aTOMHOM,
MOJICKYJISIPHOM W HAJMOJEKYJISPHOM YPOBHSIX; MPEICTABICHUS
0 MEXaHM3Max XUMHUYECKHX pEaKIil, TepMOJUHA-MUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MX MPOTEKAHUS, O XHMHYE-

CTYIEHT JEMOHCTPUPYET 3HAHUS XUMUH,
ONMUPAsICh HA XUMHUUYECKHE TEOPUH, 3aKOHBI U
3aKOHOMEPHOCTH.

IIpaBuibHBIM 0TBET HA Bonpoc — 1 6aJw.
MakcuMyM -20 Oaos;
MHHHUMYM - 8 OayioB paboTa
7 v MeHee MPaBUJIbHBIX OTBETOB — padoTa
He OlleHMBaeTCs

IIpu oTBeTE HA BTOPOIi BONPOC

10 6a/I0B - B JIOTMYECKOM PACCYKICHUM M
pelieHMd HeT OIIMOOK, 3ajJada  pelleHa
panroHaIbHBIM CHOCOOOM C HCIIOJIb30BaHUEM

bopmyir;

8 0amoB -cCTaBUTCA €CAM B JOTMYECKOM
PaCCYy)KJICHUH WM PEIICHHUS HET CYIIECTBEHHBIX
omuOOK, HO 3aj1aya pelieHa HeparHoOHATbHBIM
croco0oM, WJIM JONYyIIeHO He Oojee AByX
HECYIIECTBEHHBIX OINOOK;

6 O0amy0B CTaBUTCHA €CId B JIOTHYECKOM
paCCy)KI[eHI/II/I HCT CYH_IGCTBCHHBIX OH_II/IGOK, HO
JOTTyIIIeHA CyIIIeCTBEHHAs omunoOKa B
MaTeMaTUYECKUX pacyeTax;

30 6annoB - 27 6a/n10B
OlleHKA «5»;

26 0aJ710B — 24 0aJIJIOB
oleHKa «4»;

23 6aJy1a -18 6as10B
oleHka «3»;

Mensbuie 18 6amioB —
OLleHKA «2»




CKOM pPaBHOBECHHM, AUCIEPCHBIX CUCTEMax, (HaKTOJIOTHYECKHE
CBelle-HHsSI O CBOMCTBaxX, cOCTaBe, MOJYYEHHU U Oe30MacHOM
MCIOJIb30BAaHNHU Ba)KHEH-IIUX HEOPTraHMYECKUX U OPTaHUYECKUX
BEIIECTB B OBITY M NPAKTUYECKOH JEATEIbHOCTH YEJIOBEKa;
o0IIMX HAYYHBIX MPUHIUIAX XUMHUYECKOTO MPOM3BOJCTBA (Ha
IIpUMepe MIPOU3BOJCTBA CEPHOM KHUCIIOTHI, aMMHUaKa, METaHoJa,
nepepaboTKu HePTH);

—  copMHUPOBAaHHOCT yYMEHUH BBIBIATH  XapaKTEPHbIC
NPU3HAKK M B3aUMOCBSI3b HW3YUYEHHBIX MOHSATUH, MNPUMEHSTh
COOTBETCTBYIOIIME MOHATHUS IPU OMUCAHUK CTPOCHHS M CBOMCTB
HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB U UX IPEBPALICHUI;
BBISIBJISITH B3aMMOCBSI3b XMMHUYECKUX 3HAHHM C MOHSATHSAMHU U
NPECTAaBICHUAMHU JPYTUX MPEIMETOB JUIs Oojiee OCO3HAaHHOTO
MOHUMAaHUS U OOBSCHEHUS CYIIHOCTH MaTepUaJbHOTO €AUHCTBA
MHUpPa; HCIIOJIB30BaTh CHCTEMHBIE XUMHYECKHE 3HAHMS JUIS
OOBSICHEHUS M  TNPOTHO3UPOBAHUS  SIBJICHUM, HMEIOLIUX
€CTECTBEHHOHAYUYHYIO IPUPOLY;

—  chOpMHUPOBAHHOCTH YMEHUI HCIOIH30BaTh HAUMEHOBAHUS
XUMHUYECKHX COCTMHEHUI MEXIYHAPOTHOTO COI03a
TEOPETUUECKON U MPUKIATHON XUMHUU U TPUBHAIIbHBIE HA3BAHUS
BEUIECTB, OTHOCAIINXCS K U3yYEHHBIM KJIacCaM OPraHUYeCKUX U
HEOPraHUYECKUX COEAUHEHUI; NCII0JIb30BaTh XUMUUECKYIO
CUMBOJIMKY JJIsl COCTaBlIeHUS GOPMYIT HEOPTAHUYECKUX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pPa3BEPHYTHIX,
COKpAILEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUYEeCKUX BEIECTB;
COCTaBJISITh YPABHEHUS] XUMUYECKUX PEAKIIUN U PaCKPbIBATH UX
CYILITHOCTb: OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX pPeaKIIUi
MOCPEJICTBOM COCTABIICHHS 3JICKTPOHHOTO OajlaHCa ATHX
peaKIuii; peakiuii FOHHOTO OOMEHa IMyTeM COCTABJICHHS UX
IIOJIHBIX Y COKPAILEHHBIX HOHHBIX YPABHECHUN; PEAKLIUN
TUAPOJIN3a, PEaKIIUii KOMIUIEKCOOOpa-30BaHus (Ha mpuMepe
TUIPOKCOKOMILIEKCOB IIMHKA U aJIFOMUHUSA ); IOATBEPKAATD
XapakTep-Hble XUMUYECKUE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIM-MHU 3KCIEPUMEHTAMU 1 3aIUCSIMU YPABHEHUM

0 0a/10B — 32/1a4a pelIleHA HeBEPHO
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XUMHYECKUX PEaKIUM;

—  c(opMHUPOBAaHHOCTh YMEHHI UCIIOIB30BaTh HANMEHOBAHUS
XUMUYECKHUX COCAMHEHUN MEXIYHApPOIHOIO COK03a
TEOPETUYECKON U MPUKIAIHON XUMHUH U TPUBHAIIbHBIC HA3BAHUS
BELIECTB, OTHOCALINXCS K U3yYEHHBIM KJlacCaM OPraHUYeCKUX U
HEOPraHUYECKUX COEAUHE-HUH; UCTI0Ib30BaTh XUMHU-YECKYIO
CHUMBOJIMKY JIJIs1 COCTaBICHHSI (POpMyIT HEOpPraHUYECKUX
BEIIIECTB, MOJICKYJIIPHBIX U CTPYK-TYPHBIX (pa3BEepHY-ThIX,
COKpAIIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKUX BEIIECTB;
COCTaBIIAITh YPAaBHEHUSI XUMHYECKUX PEAKIUN U PACKPBIBATh UX
CYILIIHOCTb: OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKLIU
IIOCPEJICTBOM COCTABIICHHS 3JIEKTPOHHOIO OajlaHCa ATHX
peaKkuuii; peakuii HOHHOTO OOMEHa ITyTeM COCTABIICHUS UX
IIOJIHBIX ¥ COKPAIICHHBIX NOHHBIX YPABHEHUN; PEaKUI
THIIPOJIN3a, PEAKIIUH KOMIUIEKCO00pa-30BaHus (Ha mpuMepe
T'HJIPOKCO-KOMIUIEKCOB IIMHKA U aJIFOMUHHUSA); TIOJTBEPKIATh
XapaKTepHble XMMHUYECKHUE CBOMCTBA BELLIECTB COOTBE-
TCTBYIOIMMH JKCIIEPU-MEHTAMU U 3aIIUCSIMHU YPABHCHUN
XAMHYECKUX PEaKIUM;

—  copmMupoBaHHOCTH yMEHUH KJ1accu(UI-poBaTh
HEOPraHWYECKUE M OPraHUYeCKHE BEIECTBA M XUMHUYECKHE
peaKIMM, CaMOCTOSITEIbHO BBIOMPATh OCHOBAaHUS M KPUTEPHUH
UId  KJIAcCU(UKALMM M3y4a-€MbIX XMMHUYECKHX OOBEKTOB;
XapaKTepU-30BaTh COCTAaB U BaXHEHILME CBOMWCTBA BEIIECTB,
IPUHAUICKANIMX K ONPENENICHHBIM KJIaccaM U TIpyIIaM
COEIMHEHUI (MPOCThIE BEIECTBA, OKCUABI T'MJIPOKCHJIbI, COJIH;
YIJIEBOAOPOABI, IPOCTbIE APUPHI, CIUPTHI, (PEHOINBI, AJIbIAETUIBI,
KETOHBI, KapOOHOBBIE KHCIIOTBI, CIIOKHBIE 3(UPBI, KHUPBHI,
YIJIEBO/BI, aMUHBI, AMUHOKHUCIIOTBI, OEJIKN); MPUMEHATh 3HAHUS
O COCTaB€ M CBOMCTBax BECIIECTB VIS DKCIIEPU-MEHTAIBHOU
IIPOBEPKU TUIIOTE3 OTHOCH-TEJILHO 3aKOHOMEPHOCTEN
IPOTEKAHUs XUMHUYECKMX pEakUuid U I[POrHO-3UPOBAHMS
BO3MO>KHOCTEM HX OCYILECTBIICHMUS;

c(OpMHPOBAHHOCTh YMEHUH MOATBEP)KAATh HA KOHKPETHBIX
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pUMepax XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH
OPraHUYECKUX COCIMHEHUM OT KPAaTHOCTH U THIA KOBAJIEHTHOM
CBSI3U («O» U WI-CBS3H»), B3AUMHOTO BJIMSHUS ATOMOB U TPYIII
aTOMOB B MOJIEKYJIaX; a TAKKe OT OCOOEHHOCTEN peanu3anun
Pa3JINYHBIX MEXaHU3MOB IPOTEKAHUS PEAKLIUN

—  chOpMHUPOBAHHOCTH yMEHUM XapaKTepU30BaATh
DJIGKTPOHHOE CTPOEHHE aTOMOB(B OCHOBHOM U BO30YKIECHHOM
COCTOSTHMM) M MOHOB XMMHMYECKUX JJIEMEHTOB 1—4 mepuojoB
IIepuonnueckon cucremsl J[. M. MenaeneeBa n ux BaJEHTHBIE
BO3MOKHOCTH, UCIIOJIb3YsI IOHATHS «8», «p», «-
AIIEKTPOHHBIE)» OPOUTANU, YHEPIETUUECKUE YPOBHH; OOBICHATDH
3aKOHHOMEPHOCTH U3MEHEHMSI CBOMCTB XMMHYECKUX 3JIEMEHTOB
¥ 00pa3yeMbIX UMW COCTUHEHHIA 110 TIEPUOIaM U TPYIIIaM;

— chOpMUPOBAHHOCTH yMEHHMH MPOBOAMUTH PACUYETHl IO
XUMHYECKUM (OpMyJiaM M YPaBHEHUSM XUMUYECKUX PEAKIH C
UCTIOJIb30BaHNEM (DM3MUECKUX BEIMYMH (Macchl, 00beMa Ta3oB,
KOJIMYeCTBa BemlecTBl),, XapakTepHU3yIOIIUX BEIIeCTBA C
KOJIMYECT-BEHHOM CTOPOHBI: pacyeThl MO HAXOXKJCHUIO XUMUU-
yeckoi (opMyInbl  BelIe-CTBa; pacueThl Macchl (oObema,
KOJIMYECTBA BEUIECTBl) MpoJayKTa peakluH, €CId OJHO U3
MCXOJIHBIX BEUIECTB JAHO B BHJIE pacTBOpa C ONpPEIEIECHHOMN
MacCOBOH JI0Jiel paCTBOPEHHOTO BEIIECTBA WM JIaHO B U30BITKE
(MMeeT TpUMECH); pacdyeThl MacCOBOM WM OOBEMHOW JOJHU
BBIXOJIa TPOAYKTAa pEaKIMH; pacueThl TEIUIOBOTO 3d-(ekra
peakiuii, 00bEMHBIX OTHOIIIEHUH Ta30B;

—  chOpMHUPOBAHHOCTH yMEeHU# MPOTHO3UPOBATb,
AQHAJIU3UPOBATh M OLEHUBATH C TMO3ULUA 3KOJOTUYECKOMN
0€30macHOCTH TOCJEACTBUSL OBITOBOM H MPOU3BOICTBEHHOM
NESTEIIbHOCTH YETIOBEKa, CBS3aHHOW ¢ TMepepabOTKON BEIIeCTB;
WCITOJIB30BATHII MTOJYYEHHBIE 3HAHUS JUIsSl IPUHATHSI TPAMOTHBIX
penieHnii mpooJieM B CUTYaIUSX, CBSI3aHHBIX C XUMUEH;
—Cc(hOpPMUPOBAHHOCTh YMEHHUI CaMOCTOSITENILHO IUIAHUPOBAaTh U
MPOBOAUTH XUMHUYECKHI 3KCIIEPUMEHT (TOTYyYeHHE U U3ydEeHHE
CBOMCTB  HEOPraHMYECKMX M  OPraHMYeCKHX  BEIIECTB,
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KauyeCTBEHHbIEC PEaKLUU YTIIEBOAOPOJIOB Pa3IMYHbIX KJIACCOB U
KHUCTIOPOJI-COJIEPKAIIMX ~ OPTaHMYECKUX  BEIECTB, pEIICHHE
SKCIIEPUMEH-TAJIbHBIX 3a/ad [0 paclo3HaBaHUIO Heopra-
HUYECKUX W OPTraHMYECKUX BEMIeCT3) C COOIIOACHHEM MPaBUII
Oe3zomacHOTO OOparieHus C BeHeCTBAMU W J1abOpPaTOPHBIM
obopymo-BanueM,  (HOpMyIHpOBaTh  LEIH  UCCICJOBAHMS,
OPEOCTaBIATh B Ppa3IuyHOM (opme pe3ynapTaThl JKCIe-
pUMEHTA, aHATH3UPOBATH U OLEHUBATh MX JOCTO-BEPHOCTH;
—c(pOpMUPOBAHHOCTD YMEHHH OCYILIECTBIISTh
LEJICHANIPABJICHHbI  MOMCK XUMHUYECKOW HMH(pOpMaluu B
pa3IUYHBIX ~ UCTOYHHWKAX (HaydHas ©  ydeOHO-Hay4yHas
JauTeparypa, CpeacTBa MaccoBod MH(popManuu, ceTh MHTepHeT
U JIpyrue), KPUTHYECKH  aHAIU3UPOBATH  XUMHUYECKYIO
nH(popMaImio, epepadaThiBaTh €€ U HUCIIOJIh30BaTh B COOTBET-
CTBUU C IOCTaBJICHHON y4eOHOU 3a1auei;

c(hOpMHUPOBAHHOCTh YMEHUI 0CO3HABAThH OMACHOCTD
BO3/ICHICTBUS HA KUBBIC OPTaHU3MBI OMIPEICICHHBIX

BEIIECTB, TIOHUMas CMBICJI ITOKa3aTess NpeaebHON

JOIYCTUMOW KOHIICHTPAIIUH, U MOSICHATH HA IIPUMepax

CrocoObl YMEHbUIECHUS U MPEAOTBPAILIEHUSI UX BPEAHOTO
BO3JICHICTBUS HA OPTraHU3M YeJIOBEeKa
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ITAKET 3K3AMEHATOPA (3kx3ameH)

Pe3ysbTaThl 0CBOCHUS Kpurtepuu onenku pe3yjibrara OtMmeTKa 0
(OOBEKTHI OLICHKN) (B coorBercTBUU ¢ pasaenom | «Ilacmopt BBINOJTHEHUH
KOMIIJICKTa KOHTPOJIbHO-
OTICHOYHBIX CPEJICTB)
3ananne Nel (Teopernyeckoe). OTBeTbTE Ha BONPOCHI B TeCTOBOM (hopme.
—  copMUpPOBAaHHOCTh  TMPEACTABICHUN: O MaTepUaTbHOM Hroro

€MHCTBE MHUpPa, 3aKOHOMEPHOCTSIX W TO3HABAaEMOCTH SIBICHUN
MPHUPOJIBI; O MECTE U 3HAYCHUH XUMHUHU B CUCTEME €CTECTBEHHBIX
HAyK M €€ poiu B 0O0ECleYeHHH YCTOWYMBOIO pa3BUTHS
YeJIOBEYECTBA: B PEIICHUH MPOOIEM SKOIOTHIECKOH, SHEPTreTH-
YEeCKOW W THIINEeBOM O€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI,
CO3aHUU HOBBIX MAaTEPHAJIOB, HOBBIX HCTOYHHUKOB DHEPTHUH, B
o0ecreyeHn  paluoOHalb-HOTO  MPUPOJOINONIb30Ba-HUA, B
(GhopMUPOBaHUN MHUPOBO33PECHUS U OOIEH KYIbTYphl YEIIOBEKA,
a Tak)kKe JKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIE-HUS K CBOEMY
3JI0pOBBIO U IPUPOHOM cperie;

BJIQ/ICHUE CHCTEMON XMMUYECKHX 3HAHWUU, KOTOpasl BKIIOYAET:
OCHOBOTIOJIATAIONINE TIOHATUS (JOMONHUTEILHO K CHCTEME
MOHATUH 0a30BOTO  ypOBHS) - H30TOIBI, OCHOBHOE W
BO30YXKICHHOE COCTOSHUE aToMa, THOpUAM3AIMsS aTOMHBIX
opOuTanel, XUMHYECKas CBsI3b («O» M <JI-CBSI3b», KpaTHbBIE
CBsI3M), MOIISIpHAas KOHIICHTpaIusi, CTPYKTypHas ¢dopmyia,
n3oMepusi  (CTpyKTypHas, reomeTpudeckas  (IMC-TpaHC-
U30MEpUsA), TUIIBI  XUMHYECKHMX  peakuuii  (romo- u
reTeporeHHble, O0OpaTuMble W HEOoOpaTUMBIE), PACTBOPHI
(MCTUHHBIE, JUCHEPCHBIE CHCTEMBI), KpPHUCTAJUIOTHU-APATHI,
CTENEHb JIUCCOIMAIINN, JJICKTPOJU3, KPEKUHT, pU(GOpPMUHT);
TEOPUU ¥ 3aKOHBI, 3aKOHOMEPHOCTH, MHPOBO3-3PECHUYECKHE
3HAHWA, JIeKallMe B OCHOBE IMOHUMAaHHS MPUYMHHOCTH H
CUCTEMHOCTH XUMHUYE-CKUX SIBIICHU, COBpEMEH-HbIE
NpPEJICTaBICHUS O CTPOCHUM  BEIIECTBA Ha  aTOMHOM,

CryneHr:

1. npu oTBeTE Ha EpBoe 3aJaHNE (MAKCHMYM
10 6a.1108)

1.1.  oTBewaer Ha BOONPOC U TOKAa3bIBAET
TEOpPETUYECKHE 3HAHUS B MOJHOM o0Bbeme - 6
0a/u10B (TTOKa3bIBACT YACTUYHBIC 3HAHUS - 3
6asa)

1.2. moxaTBepx)aaer OTBET BEPHO
COCTABJICHHBIMH  yYPaBHEHUSIMU peakuuu - 4
oa1a (ypaBHEHHS COCTaBJICHHbBIE c
OIMOKaMU HE OI[CHUBAIOTCS)

25 6aJj10B - 23 0aJ1a
OTMETKa «S5»

22 6asa - 20 0a10B
oTMeTKa «4»

19 6anyoB - 15 6aa10B
oTMeTKa «3»

MeHbIe 14 0aJ1710B -

OTMETKa «2»

Ilpu penieHny BTOPOro 3aJJaHuA :
10 0annoB - B JIOTMYECKOM PACCYKIEHUH U
pemieHun  HeT OmMOOK, 3a7a4a  perieHa
paIMOHANBHBIM CIOCOOOM C HCIIOJh30BAaHHUEM
(opmyu;
8 ©OamgoB -craBuTCS €cIM B JIOTHYECKOM
PacCy)XJICHHH W PEIICHUS HET CYIIECTBEHHBIX
OmMOOK, HO 3a/laya pelieHa HeparMoHaIbHBIM
crocoOOM, WM JOMyIIEHO He Oojiee IBYX
HECYIIECTBEHHBIX OITHOOK;
6 0a/jIOB CTaBHUTCH €CIH B JIOTHISCKOM
pPacCyXJICHHH HET CYIIECTBEHHBIX OIIMOOK, HO
JOTyIIeHa CyIIIeCTBEHHAs omunoOKa B
MaTEeMAaTHYECKUX PacyeTax;
0 6aJy110B — 32/1a4a pelnieHa HEBEPHO
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MOJIEKYJIIPHOM U HAJMOJIEKYJIAPHOM YPOBHSX; IPEICTABICHUS
0 MEXaHM3MaxX XMMHMUYECKHUX peakLui, TEPMOJIUHA-MUUECKUX U
KHHETUYECKUX 3aKOHOMEPHOCTSX HX INPOTEKaHWs, O XUMHYe-
CKOM paBHOBECHH, TUCIEPCHBIX CHUCTeMax, (pakTosorndyeckue
CBEJle-HUsI O CBOWCTBAaX, COCTaBe, IMOJyYEHHMM M O€30MacHOM
MCIIOJIb30BaHNUHU BAKHEN-IIMX HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOM JEATEIBHOCTU YEIOBEKa;
OOIIMX HAYYHBIX MPUHIMIIAX XUMHUYECKOTO MPOU3BOACTBA (HA
IIpUMEpE MPOU3BOJICTBA CEPHOU KHMCIIOTHI, aMMHMAKa, METAHOJIA,
nepepaboTku HeDTH),

—  c(OpMHUPOBAaHHOCT YMEHHMH BBIABIATH  XapaKTEpHBIE
IPU3HAKA M B3aUMOCBS3b HW3YYEHHBIX IIOHATUH, IPHUMEHATH
COOTBETCTBYIOIIME NOHSTHS MPU ONMMCAHUU CTPOEHUS U CBOWMCTB
HEOPraHMYECKUX U OPraHMYECKUX BEHIECTB U UX NPEBPAILECHUN;
BBISBJISITh B3aUMOCBSI3b XMMMUECKHUX 3HAHUN C MOHATHSIMH U
NPEICTAaBICHUAMHU JPYTUX NMPEAMETOB s 0ojiee 0CO3HAHHOIO
NOHUMAaHHA U O0BSCHEHHS CYIIIHOCTH MaTepUAILHOTO €IMHCTBA
MHUPA; HCIOJB30BATh CHUCTEMHBIC XUMHUYECKHE 3HAHMSA UL
OOBSICHEHUS! W  TMPOTHO3UPOBAHMS  SIBICHUHM, HMMEIOLINX
€CTECTBCHHOHAYUYHYIO IPUPOLY;

—  c(opMHUPOBAaHHOCTH YMEHHI UCIIONB30BaTh HANMEHOBAHUS
XUMHUYECKHUX COEIMHEHUI MEKIYHAPOJHOTO COK03a
TEOPETUYECKON U MPUKIAIHON XUMHUH U TPUBHAIIbHBIC
Ha3BaHMS BEILLECTB, OTHOCSIIUXCS K U3yUYEHHBIM KJlaccaM
OpPraHMYECKUX M HEOPTaHMYECKUX COCIUHEHH; HCIIONIb30BATh
XUMHUYECKYIO CUMBOJIMKY JJISl COCTaBICHUS (popmyt
HEOPraHUYECKUX BEILECTB, MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BepHYTHIX, COKpAILICHHBIX U CKEJIETHBIX) (OPMYIT
OPraHMYECKUX BEIECTB; COCTABIIATH YPABHEHUS XUMHYECKHAX
peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb: OKHUCIUTEIBHO-
BOCCTaHOBUTENBHBIX PEAKLUI IIOCPEACTBOM COCTaBICHHUS
3IIEKTPOHHOTO OajaHca 3TUX PeaKIUid; peakuii HOHHOTO
00MEHa IyTeM COCTABJICHHSI X MOJIHBIX U COKPAIIEHHBIX

IIpu penieHNH TpeThero 3aaHus:

5 6anJ10B - BepHO cocTaBieHa rpaduyeckas
opmyura;

0 6aas10B - rpaduyeckas hopmyia cocTaBieHa
HEBEPHO
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MOHHBIX YPaBHEHUI; peaklNil TUAPOIU3a, PEAKIIHA
KOMIUIEKCO00pa-30BaHus (Ha IpUMEPe THAPOKCOKOMILIEKCOB
[IUHKA U aJIIOMHHUS ); TOATBEPKIATh XapaKTep-Hble
XUMHUYECKHUE CBOWCTBA BEIIECTB COOTBETCTBYIOIIN-MU
JKCHEPUMEHTAMU U 3aMACIMH YPAaBHEHUH XUMHUYECKHUX
peaKuuii;

—  chOpMHUPOBAHHOCTH YMEHUI HCIOIb30BaTh HANMEHOBAHUS
XUMUYECKHUX COEAMHEHUN MEXITYHAPOIHOIO COK03a
TEOPETUYECKOU U NPUKIIAJHON XUMUU U TPUBUAIIBHBIE
Ha3BaHUs BEILECTB, OTHOCSIIMNXCS K U3YYEHHBIM KJIacCaM
OpPTraHUYECKUX U HEOPTaHUYECKUX COEIUHE-HUN; UCTIOIb30BATh
XUMH-YECKYI0 CUMBOJIUKY JJIsl COCTaBIEHUS (GOopMYI
HEOPTraHUYECKUX BEIECTB, MOJCKYJISIPHBIX M CTPYK-TYPHBIX
(pa3BepHY-ThIX, COKpPAIICHHBIX U CKEJIETHBIX) (HOpMyIT
OpPraHUYECKUX BEIIECTB; COCTABIATh YPABHEHUSI XUMUYECKUX
PEeaKIMi U pacKpbIBATh UX CYIIHOCTb: OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLIUIA MOCPEACTBOM COCTABIICHUS
3JICKTPOHHOTO OajaHca ATHX PEaKIMi; peaKIuii HOHHOTO
oOMeHa IyTeM COCTaBJIECHUS X MOJHBIX U COKPAIICHHBIX
MOHHBIX YPaBHEHUI; peaklnil TUAPOIU3a, PEaAKIIHA
KOMIUIEKCO00pa-30BaHus (Ha IpUMeEPe TUAPOKCO-KOMILIIEKCOB
[IUHKA U aJIFOMHHUS); TOATBEPXKIaTh XapaKTEPHbIE XUMUYECKHE
CBOMCTBA BEILIECTB COOTBE-TCTBYIOIIUMU HKCIIEPU-MEHTAMHU U
3aMUCSIMU YPABHEHUN XUMUYECKUX PEaKIINA;

—  copMHUpOBaHHOCTH YMEHHUNI KJIaccu(uI-poBaTh
HEOPTraHWYECKUE W OpPraHUYECKUE BEIIECTBA M XUMUYECKUE
peakuuu, CaMOCTOATEIbHO BbIOMpaTh OCHOBAHUSA U KPUTEPUU
JUIST  KIacCH(PHUKAIMU  W3Yy4a-€MbIX XUMHYECKHX OOBEKTOB;
XapaKTepu-30BaTh COCTaB W Ba)KHEHIIIME CBOMCTBA BEUIECTB,
NpPUHAUISKAUX K ONpENETICHHBIM KjlaccaM ¢ TpyInam
COeIMHEHMI (IIPOCThIE BELIECTBA, OKCUABI TMIPOKCHIIbI, COJI;
YTIEBOIOPOABI, IPOCThIC 3(PUPHI, CIIUPTHI, (PEHOIBI, aJTbICTHIBI,
KETOHBI, KapOOHOBBIE KHCIIOTHI, CJIOXKHBIE OS(UPBI, KUPBIL,
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YIJI€BOJIbI, aMUHBI, aMUHOKHCIIOTBI, O€JIKH); MPUMEHSTh 3HAHUS
O COCTaB€ U CBOWCTBAX BEUIECTB UL JKCIEPU-MEHTAIbHOU
OPOBEPKH  TUIMOTE3  OTHOCU-TEIBHO  3aKOHOMEPHOCTEH
NPOTEKAHUS XUMHUYECKUX PEAKIWiA U MPOTHO-3UPOBAHUS
BO3MOXKHOCTEH UX OCYILIECTBIICHHUS;

c(hOpMUPOBAHHOCTH YMEHUH MOATBEPKIATh HA KOHKPETHBIX
npUMepax XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH
OpPraHMYECKUX COECIUHEHUN OT KPaTHOCTU U THUIIa KOBAJICHTHON
CBSI3H («O» U WI-CBSI3H»), B3AUMHOTO BIIUSIHUAS aTOMOB U TPYIII
aTOMOB B MOJIEKYJaxX; a TaKKe OT 0COOEHHOCTEN peanu3alunu
Pa3TUYHBIX MEXaHU3MOB MPOTEKAHUS PeaKIui

—  chOpMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh
AJICKTPOHHOE CTPOCHHE aTOMOB(B OCHOBHOM M BO30YXKIECHHOM
COCTOSIHMM) U MOHOB XMMHUYECKHUX 3JeMEHTOB |—4 mepuoaos
[Tepuonnueckoit cucremsl JI. . MenaeneeBa u UxX BaJEHTHbIC
BO3MOXXHOCTH, UCTIOJIb3YS IOHATHS «8», «p», « -
3JIEKTPOHHBIE» OPOUTANN, YHEPTETUUECKUE YPOBHU; OOBICHSITDH
3aKOHHOMEPHOCTHU U3MEHEHHS CBOMCTB XMMUYECKUX 3JIEMEHTOB
1 00pa3yeMbIX MU COEIUHEHHH 110 IIepruoiaM U TPpYIIaM;

—  chOpPMHUPOBAHHOCTh YMEHUH MPOBOIUTH pPACUYETHl IO
XUMHYECKHM (OopMyJiaM U YPaBHEHHUSIM XUMHUYECKUX PEAKIIHA C
WCITOJIh30BaHUEeM (PU3NUYECKHX BEIWYWH (MacChl, 00bheMa Ta3oB,
KOJIMYecTBa BemlecTBl),, XapakTepU3YIOIIMX BEIIECTBA C
KOJIMUECT-BEHHON CTOPOHBI: pacdeThl MO HAXOXKICHUIO XUMHHU-
yeckoil (opmynbl Bele-cTBa; pacueThl Macchl (00Bema,
KOJIMYECTBa BellecTBl) NpoaykTa peakuuu, €clid OJHO U3
MCXOJIHBIX BEIIECTB JaHO B BHUJIE PAcCTBOpa C OMNpPEIETICHHOM
MacCcOBOU J0JIel PaCTBOPEHHOTO BEIIECTBA WJIM IaHO B U30BITKE
(MMeeT TpHMEeCH); pacyeTbl MacCOBOM MM OOBEMHON 0JU
BBIXOJIa TPOAYKTAa pEaKIMH; pacdeThl TEIIoBoro 3¢-dekra
peakuuii, 00bEMHBIX OTHOIICHHH Tra30B;

—  chOpMHUPOBAHHOCTh YMEHHH MIPOTHO3UPOBATh,
AQHAJIM3UPOBATh U OIEHHWBATh C TMO3UIUNA SKOJOTMYECKOU
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0€30MacHOCTH TIOCJIEACTBHS OBITOBOM M IPOU3BOACTBEHHOM
NESITEIIbHOCTH YeJIOBEeKa, CBI3aHHOU C MepepaboTKON BEIIECTB;
MCIIOJIb30BATHII MOTYYCHHbIE 3HAHUS ISl IPUHSTHUS TPAMOTHBIX
penieHnii mpooJieM B CUTYaIUSX, CBI3aHHBIX C XUMUEH;
—Cc(pOpMUPOBAHHOCTh YMEHUN CaMOCTOSITENIbHO IUIAHUPOBATh U
MPOBOAUTH XUMHUECKUM SKCIIEPUMEHT (TIOJIydeHHE U U3y4YeHUe
CBONCTB  HEOPraHMYECKUX U  OPraHUYECKUX  BEIIECTB,
KayeCTBEHHbIE PEAKIMU YTJIEBOJOPOAOB PA3IUYHBIX KJIACCOB U
KHCIIOPOJ-COJIEPKAIIUX OPraHMYECKUX BEIIECTB, pEIICHHE
JKCIIEPUMEH-TAJIbHBIX 3aJlad IO pacrno3HaBaHUIO Heopra-
HUYECKUX U OPTaHMYECKUX BEIIECT3) ¢ COONIOACHHEM IMPaBHII
Oe3omacHOTO OOpalIeHus ¢ BEIIECTBAMH W J1a0OPaTOPHBIM
obopymo-BanueM, (GOpMyIUpOBaThH  [EIH  HUCCICIOBAHHUS,
NPEIOCTaBIATh B pa3iMuyHON (opme pe3yapTaThl dKCIe-
PYMEHTa, aHAJTM3UPOBAThH U OLICHUBATh UX JI0CTO-BEPHOCTH;
—c(pOpMUPOBAHHOCTD YMEHHH OCYIIECTBIIATh
L[EJICHAIIPABJICHHbIl TMOWCK XMMHUYECKOW uHpopManuu B
pa3IUYHBIX ~ HMCTOYHHMKAX (Hay4Has ¥ y4eOHO-Hay4dHAas
JuTeparypa, CpelicTBa MaccoBoi mHoOpManuu, ceTh HTepHET
U Jpyrue), KPUTUYECKH  aHAIM3HPOBATh  XHUMHYECKYIO
nH(popmaIrio, epepadaThiBaTh €€ U MCIOJIb30BaTh B COOTBET-
CTBUU C IIOCTaBJICHHON y4eOHOU 3a1auei;

— c(hopMUPOBAHHOCTh YMEHHMM OCO3HAaBaTh  OMACHOCTH
BOBI[GﬁCTBHSI Ha >KHUBBIC OpI‘aHI/I3MI:I onpeneneHHHx BCIICCTB,
MOHMMAsi CMBICT  TOKa3aTessl MPEeAeIbHOM  JONMYCTUMOU
KOHLIGHTpaI_II/II/I, n IIOSICHATH Ha anMepax CHOCOGBI
YMEHBIIIEHUS U TPEIOTBPAIICHHS UX BPEAHOTO BO3JICHCTBUS Ha
OpI‘aHI/ISM YCJIIOBCKA
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