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1. TACHOPT KOHTPOJIBHO-OHEHOYHbBIX CPEJICTB

1.1 ObsacTh NpUMeHEHNSI KOHTPOJIbHO-OII€HOYHBIX CPEICTB

KOHTpOJH)HO'OIIeHO‘-IHI)IC cpeacrBa MnpeaHa3Ha4YCHbI JJIA KOHTPOJIA u OLICHKU
00pa3oBaTebHBIX JOCTHKCHUI 00yUaroIIuXCs, OCBaMBAIOIINX porpammy
obmieoopazoBarensHOU quctuiuuabl OO/ 12 Xumust.

KOHTpOJII)HO'OIIeHO‘-IHI)IC cpeacrBa BKJIFOYAKOT KOHTPOJIbHBIC MaTCpurabl JJISL

IIPOBEACHUS TEKYILETO KOHTPOJIS U IPOMEKYTOYHON aTTECTALlUH.

1.2 Pe3yabTaThl ocBOeHMs 00111€00pa3oBaTeIbHOM AN CUMIIIMHBI

B pesynbpTaTe ocBoeHuHsi 0011€00pa3oBaTeNbHON AUCITUIUIMHBI OO0YJarOUUNACA TOJDKEH

JAOCTHYb CICAYIOIIUX PE3YIIbTaTOB!

Ko u I1anupyemble pe3yJbTAThl OCBOCHHS TUCHUILUIHHbI

HANMEHOBaHMe

(popmupyembix

KOMITeTeHIHii Oommme JAucuunjauHapHbie

OK 01. B wactm TpymoBoro BoOCHUTaHUS: - | - BIIAJIETh CUCTEMOM XWMHUYECKHX 3HAHUH,

Bri6upath TOTOBHOCTh K TPYAYy, OCO3HAHWE | KOTOpas BKJIOYAET: OCHOBOIIOJIATAIOIINE MOHITHS

CIocoOBI IICHHOCTH MAacCTepCTBa, TPYHOIOOMe; - | (XMMHYECKHH  DJIEMEHT, aToOM,  3JCKTPOHHAs

peuienus 3ana4 TOTOBHOCTh K aKTHBHOW | 00o0J0YKa atoma, S-, p-, d-3eKTpOHHBIC OpOHUTAITH

npoecCHOHANBH| NIeITeIbHOCTH TEXHOJIOTUYECKOI U | aTOMOB, WOH, MoJIeKyJa, BaJICHTHOCTb,

Oli ISSITENIBHOCTH| COLMANIBHOM HAIpPaBJIEHHOCTH, | AJIEKTPOOTPULIATENBHOCTh, CTENEeHb OKHUCIICHUS,

MIPUMEHUTENBHO | CIIOCOOHOCTh WHULMUPOBATh, | XUMHUYECKasl CBsI3b, MOJb, MOJISIPDHAs —Macca,

K Pa3JIMYHbIM TUIAHUPOBATh u CaMOCTOSITEIIBHO | MOJISIPHBII o0beMm, YIIePOHBIH CKelleT,

KOHTEKCTaM BBITIOJIHATD TAKYIO IESITENBbHOCTD; (yHKIMOHANBHAS TpYNIa, pajdKall, W30Mepus,
- UHTEpeC K pa3jiudyHbiM cdepaM | M30Mepbl, TOMOJOIMYECKU  psif, TOMOJIOIH,
npoecCHOHANBHOM JIeSTeIbHOCTH. YIJIEBOJIOPO/IbI, KHUCIOPOI- W  a30TCOojepiKallne

OBinagenue YHUBepCAJLHbIMH
Y4eOHBIMU MO3HABATEJIbLHBIMH
NelCTBUSMM:

a) 0a3oBble JIOTHYEeCKHeE JelicTBHA:
- CaMOCTOATEIBHO (hOPMYIHPOBATH

u aKTyaJU3UpOBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
- yCTaHABIMBAaTh  CYIIECTBCHHBIN

MPU3HAK WM OCHOBAHWs JUIsi CPaBHEHHS,
Kiaccu(uKay u 0000IIEHS,

- OMPE/ICNATh LENU JIeSITENbHOCTH,
3a/1aBaTh MapaMeTpbl W KPHUTEPHH HX
JOCTMYKEHHS; BBISBISATH 3aKOHOMEPHOCTH
U TPOTUBOPEYHST B PACCMATPUBAEMBIX
SIBICHUSIX;  BHOCHTh  KOPPEKTHBBI B
IEATENbLHOCTh, OLIEHMBATHL COOTBETCTBUE
pe3yNbTATOB MENSIM, OICHUBATH PHCKU
MOCIIEACTBHH IEATENBHOCTH;

- pasBHUBaThH KpeaTuBHOE
MBIIUICHHE TPU PEMICHUHN KIU3HEHHBIX
mpobeM

0) 0azoBbIe HCCJIe0BATEILCKUE
JeHCTBUA:

- BIIAJECTh  HABBIKAMH  y4eOHO-
HCCIEI0BATEIHLCKON Hu MIPOEKTHOMN
NeSITeTbHOCTH, HAaBBEIKAMH  pa3pelIcHUs

npobiiem;

COEIUHEHUS, OMOIOTMYECKN AKTHUBHEIE BEIECTBA
(yrmeBompl, >KUpBI, OENKH), MOHOMEp, MOIHUMED,

CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE
COEIIMHEHUs, KpPUCTAJUIMYECKasl pEIIeTKa, THIIbI
XUMUYECKUX peakuuii (okucnuTeNHHO-

BOCCTAaHOBUTEINIBHbBIE, 3K30- M SHIOTEPMHUYECKHE,
peaKImy HOHHOTO 00OMEHa), pacTBOP, SIEKTPOJIHTHL,

HEDJIEKTP OJIUTHI, EKTPOIUTHYECKAS
IHUCCOLMALS,  OKHCIUTENb,  BOCCTAaHOBUTEINb,
CKOPOCTb ~ XMMHYECKOM pPEaKkmuH, XHUMHYECKOe
paBHOBeCHWE), TEOPHH W  3aKOHBI  (Teopus

XMUMUYECKOTO CTPOEHHUSI OpPraHMYECKHX BEIIECTB
A.M. DbyrmiepoBa, TeopusS DIIEKTPOIUTHIECKON

Juccouyanuy, —nepuoandeckud — 3akoH .M.
Meneneena, 3aKOH COXpaHCHHUS Macchl),
3aKOHOMEPHOCTH, CHMBOJWYECKHN SI3BIK XHUMUH,

(haKTOJIOTMUYECKIEe CBEICHHS O CBOMCTBAX, COCTAaBE,
MONYyYeHHH W OE30IMacCHOM  HCTIONB30BaHHUH
BOXHEUIINX HEOPTaHWYECKUX ¥ OpraHMYECKUX
BEIIECTB B OBITY M TMPaKTHYECKOW ACATEITHHOCTH
YeJIOBEKa; - YMETh BBISIBISITh XapaKTEPHEIC
MPU3HAKH W B3aWMOCBSI3b W3YYCHHBIX TOHITHH,
MPUMEHATh ~ COOTBETCTBYIOIIME TMOHATHS  IPH
OIMMCAaHWN CTPOCHUS M CBOMCTB HEOPTAaHUYECKUX U
OpPTaHMYECKMX BEIIECTB W WX IPEBPAICHUMN;
BBISIBIIATH B3aUMOCBSI3b XHMHYECKMX 3HAHHHA C
IMOHSTHSIMH 51 TIPEACTaBICHUSIMHI JPYTHX




Kox u ILnannpyemble pe3y/IbTAThI OCBOCHHS! AHCIHILITHHBI

HaHMeHOBaHHe

¢ opmMupyembIx

KOMIeTeHIHii O6umme AucuuniMHapHbie
- BBIABJIATH NPUYMHHO- | €CTECTBEHHOHAY4HBIX  IPEAMETOB; -  YMETh
CJIE/ICTBEHHBIE CBSI3M M aKTyaIM3MPOBATh | HCIIONL30BATh Ha¥MEHOBAHMS XUMHYIECKHX
3a/1ady, BBIIBUTATh THIIOTE3Y €€ PELICHHs, | COEIMHEHHUI MEXTyHApOJHOTO cor03a
HaXOIUTh apryMEHTHl [/ I0KA3aTeNbCTBA | TEOPETMYECKOM M NPUKIAJHOM  XUMHH U
CBOMX YTBEpKJIECHUH, 3a71aBaTh IAPaMETPhI | TPHBHANBLHBIE HA3BaHMA BAaXKHEHIIMX — BeIIeCTB
U KPUTEPHH PELICHUS; (oTuneEH, aLleTUIIEH, ITIMLIEPUH, ¢benon,
- aHATM3UPOBATh IIONYYEHHBIE B | (GOPMANBAETHI, YKCyCHas  KHCIOTa, IJIULHH,

xoae peuICHUA 3aJavu PE3yIbTaThI,
KPUTHYCCKHU OLICHUBATH ux
JOCTOBEPHOCTD, IMpOTrHO3UPOBATH

N3MCHCHUE B HOBBIX YCJIOBUAX; -YMCTb
MNEPCHOCUTL 3HAHWA B MO3HABATCIIBHYIO U

MPaKTHYECKYIO obnactu
KHUBHCACATCIBHOCTHU, - YMETh
HHTETpUPOBATH 3HAHUA us3 Pa3sHbIX

NpEeIMETHBIX 00JIaCTei; - BBIIBHUIATh
HOBBIE HJEH, IpeUlaraTb OPUIMHAJIbHBIE
MO/IXO/IBI U PELICHUs]; -  CIIOCOOHOCTh HX
UCIIOJb30BAaHUS B  IIO3HABATEIIBHOM U
COLIMAJIbHOW ITPAKTHKE

yrapHblil ra3, YrJIeKuCIbld Ta3, aMMHaK, ramieHas
W3BECTh, HEraiieHas H3BeCTh, NHThEBas CcoAa M
JPYrHX), COCTABJIATh (POPMYIIBI HEOPTaHUYECKHX U
OpPraHMYeCcKUX BEIIECTB, YPaBHEHHS XUMHYECKUX
peakuuii, OOBSCHATH HX CMBICI; IOATBEPIKAATH
XapaKTepHble XWMHUYECKHE CBOICTBA BEIIECTB
COOTBETCTBYIOIIUMHU SKCIIEPUMEHTAMU U 3aITUCAMHA
YpPaBHEHHH XUMHUYECKMX peakLUud; - YMETb
yCTaHaBJIMBAaTh MPpUHAIJIC)KHOCTD N3 Yy4YCHHBIX
HCOPTraHUYCCKHUX U OpPraHn4YeCKUX BEHICCTB K
ONpEe/IeNIeHHBIM KJIacCaM U TPYIaM COEAWHEHU,
XapaKTepu3oBaTh HX COCTAB U  Ba)KHEHIIHe
CBOMCTBA; OMNpPENENSITh BUIbl XUMHUYECKUX CBSI3eU
(koBaneHTHas, UOHHAA, MeETaJInyecKas,
BOJOPOJHAsT), THIBl KPUCTAJUIMYECKHX pEIIETOK
BEILIECTB; KI1accUpUIMpPOBaTh XMMHUYECKHE
peakiuy; copMUpOBaTE TNPEACTABICHUSA: O
MaTEepPHUaIbHOM EIMHCTBE MHpa, 3aKOHOMEPHOCTSIX
U TI03HAaBAaEMOCTH SIBJICHUH MPUPOIBI; O MeEcTe U
3HAa4EHUH XUMHHU B CHCTEME €CTECTBCHHBIX HayK U
ee polu B OOECHEYCHUHM YCTOHYMBOIrO pa3BUTHSA
YeJIOBEUEeCTBA! B peleHnn npodiem
JKOJIOTMYECKOM, OJHEPreTMYEeCKOW U MHILEBOM
0€30IacHOCTH, B Pa3BUTHUHM MEIWIMHBI, CO3JaHUU
HOBBIX MaTEpHaJIOB, HOBBIX HCTOYHUKOB HEPTHH, B
o0ecrieueHun palMoOHaIBHOTO
MPUPOJIOIONB30BAHUS, B (opMHupoBaHUN
MHPOBO33PEHHsI M OOIIEH KyIbTYphl 4YeElIOBEKa, a
TaKKe 3KOJIOrMYECKH 0OOCHOBAHHOT'O OTHOLIEHUS K
CBOEMY 3/I0pPOBBIO M TIPHUPOIHON Cperie; - BIAACTh
CUCTEMOH XUMUYECKUX 3HaHUI, KOoTOopas
BKJIFOUYAET: OCHOBOIIOJIArafoIIHe TIOHATHSA
(DOMOTHUTENTEHO K CHCTEME IOHATHA 0a30BOro
YPOBHSI) - HM30TOIBI, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHWE  aToMa, TuOpuau3anusi  aTOMHBIX
opburaineii, xumudeckas cBs3b (" " u "", KpaTHBIE
CBSI3M), MOJIIpHAs KOHIIEHTPALMs, CTPYKTypHas
hopmymna, U30MEpHst (cTpykTypHas,
reoMeTpuueckasi  (IHUC-TPaHC-M30MEPHS),  THIIBI
XMUMUYECKHX peaknuil (TOMO- W TeTepOTeHHBIE,

"nn

oOpaTumbIe " HEOOpaTHMEIE), pacTBOpHI
(MCTHHHEIE, JTUCTICPCHBIC CHCTEMBI),
KPHCTAJIIOTUIPAThI, CTEICHb JUACCOLMAIHY,
3NEKTPONN3, KPEKHWHT, pPH(OPMHUHT); TEOPHH U
3aKOHBI, 3aKOHOMEPHOCTH, MHPOBO33PEHYECKHE
3HAHMS, JIeKale B  OCHOBE  ITOHMMAaHMS
NPUYMHHOCTH M CHUCTEMHOCTH  XHMHYECKHX

ﬂBHeHHﬁ, COBPCMCHHBIC OpeaAcCTaBICHUA (0]
CTPOCHUM BCIICCTBA HA ATOMHOM, MOJICKYJISIDHOM U




Kon n
HaMMeHOBaHHe
¢ opmMupyembIx

KOMIIeTeHIH i

ILnanupyemMsble pe3yJIbTATBI OCBOCHUS JMCHUTIMHBI

Oo6mme

JAucuunauHapHbie

HaIMOJICKYJIApHOM  YPOBHAX; MNPEACTABJICHUA O

MECXaHHU3Max XUMHUYCCKUX peaKuMﬁ,
TCPMOANHAMUYCCKUX n KHMHCTHYCCKUX
3aKOHOMEPHOCTAX HUX IMPOTCKaHUA, O XUMHUYCCKOM
paBHOBECHH, JUCTICPCHBIX CUCTEMaAX,

(bakTONMOrMYECKNE CBENIEHNSI O CBOWCTBAX, COCTaBe,
MOJYyYeHHH U O€30MacHOM  WCIIOJb30BAHHU
BRXHEHIINX HEOPraHMYECKHX M OpPraHn4ecKuX
BEIECTB B OBITY W TNPAaKTUUECKOH NESTENbHOCTH
YEeJI0BeKa; o0mmx Hay4YHBIX NPUHLIUITAX
XMMHUUYECKOr0  TMPOM3BOACTBA  (Ha  mpumepe
NPOW3BOJICTBA  CEPHOM  KHUCIIOTHI, aMMHakKa,
MeTaHona, nepepaboTku  HedTH); -  yMETh
MPOBOAUTH PACUYECTBHI IO XUMHUYECKUM (bopMynaM u
YpaBHCHUSAM XUMHWYECKUX peakunﬁ C
HCII0JIb30BAHHUEM q)PI?,PI‘ICCKI/IX BCJIIMYUH (MaCCLI,
obbeMa ra3os, KOJIMYECTBA BCIIICCTBA),
XapaKTepU3yIOIMX BEIIECTBA C KOJIMYECTBEHHOW
CTOPOHBI: pacyeThl MO HAXOXKIECHUIO XUMHUYECKOU
(dopMynbl BelecTBa; pacuerbl Macchl (oObema,
KOJIMYECTBA BEILECTBA) MPOJYKTA PEaKIHH, €CIH
OJJHO U3 UCXOJHBIX BEIECTB AaHO B BHJE PacTBOpa
C OIPEAEIECHHOW MAacCOBOW JOJIE PACTBOPEHHOI'O
BEIIIeCTBA WJIM JTaHO B M30BITKE (MMEET MPUMECH);
pacueTbl MaccoBOM WM OOBEMHON JONM BBIXOAA
NPOJYKTa peaklMu; pacueTbl TerioBoro 3dgexra
peakimii, 0ObEMHBIX OTHOIIECHHI Ta30B; - yMETb
BBIABIIITh XapaKTEpHbIC MPU3HAKK U B3aUMOCBA3b
U3Y4EHHBIX TIOHSTHH, MPUMEHSTh
COOTBETCTBYIOIME  IOHATHS TIPU  OMHCAHUU
CTPOGHHSI M  CBOMCTB  HEOPraHHYECKHX W
OpPraHM4eCKHX BELIECTB W MX IPEBPALICHUM;
BBIABIITE B3aMMOCBSI3b XMMHYECKHX 3HAaHMH C
MNOHATUSIMM W TPEACTABICHUAMH  JAPYTUX
IpenMeToB A 0oJee OCO3HAHHOTO MOHMMAaHUA U
OOBSCHEHUSI CYIIHOCTH MaTEpHAIbHOIO EIWHCTBA
MHpa; UCIIONb30BaTh CHUCTEMHBIE XHUMHUYECKHE
3HaHUA [ OOBSICHEHHS M TIPOTHO3UPOBAHUS
SIBIICHUH, MMEIOIINX €CTECTBCHHOHAYYHYIO
NPUPOIY; - YMETh HCIONB30BaTh HAWMEHOBAHMS
XMUMUYECKHX COSAMHEHUI MEXIyHapOAHOIO CO03a
TEOPETUYECKOW M NPUKIAAHOM  XMUMHH U
TPUBHAIbHbIC HA3BAHUS BEILECTB, OTHOCSIIUXCS K
N3y9IEHHBIM KJaccam OpTraHWYECKUX n
HEOPraHMYECKUX  COEIMHEHHH;  HCIIONb30BaTh
XMUMHUYECKYI0 CHMBOJIMKY ISl COCTaBIICHUS (popmyr
HEOPraHMYECKUX  BEIIECTB, MOJCKYISPHBIX W
CTPYKTYPHBIX  (Pa3BEpHYTHIX, COKpAIIEHHBIX H
CKENIETHBIX) (OPMYII OpPTaHMYECKHX BEIIECTB;
COCTaBJISITh YpPaBHEHMS XMMHYECKHX pPEAaKIUA H
packpplBaTb ~ MX  CYHNIHOCTh:  OKHCIIHMTEIHHO-
BOCCTAaHOBUTENBHBIX  PEAKIMH TTOCPEICTBOM
COCTaBJCHHS  DJIEKTPOHHOTO  OajaHca  3THX
peakiuii; peakuui HMOHHOrO OOMEeHa IIyTeM
COCTaBJICHHS WX TOJHBIX W COKPAIIEHHBIX MOHHBIX
YpaBHEHMH;  peakuMil  TMApONM3a,  peakuui
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HaMMeHOBaHHe
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KOMIIeTeHIH i

ILnanupyemMsble pe3yJIbTATBI OCBOCHUS JMCHUTIMHBI

Oo6mme

JAucuunauHapHbie

KOMILJICKCO0Opa30BaHuUs (Ha
THIPOKCOKOMIUIEKCOB ~ ITMHKA W  AJFOMHHUA);
TIOJTBEPIKIATh XapaKTePHBIC XUMHYCCKHE
CBOWCTBa BEIIIECTB COOTBETCTBYIOITUMHU
JKCIICPUMEHTAMU  HM  3alUCAMH  YpaBHEHHMH
XUMHIUYECKHX PEAKIIHA; - YMETh KIACCHU(PHUITUPOBATH
HCOPTraHMYECKHE U OPTraHHUYECKHE BEIECTBA U
XUMHYECCKHAE PEAKIUH, CaMOCTOSATEILHO BBHIOMPATH
OCHOBAaHUS M KPUTCPUH I KJIACCHU(PHUKAIUU
H3Yy4aeMbIX XUMHYCCKUAX 00BEKTOB;
XapaKTepU30BaTh COCTAB M BaXKHEHIME CBOICTBA
BEIIIECTB, MPHHAIJICKANIMX K  OMNPEACICHHBIM
KjaccaM ¥ TpyImaM COCIUHEHWH  (TpOCThIe
BEIIECTBA, OKCH/IBI, TUIPOKCULBI, COJIy;
YIJIEBOJOPO/IBI, IPOCTHIE d(UPHI, CIIUPTHI, PEHOIBI,
aJIbACTHU/IBI, KCTOHBI, Kap6OHOBbIe KHCJIOTHI,
CIIOXHBIE A(HPBI, JKUPBI, YIJIEBOIBI, aMUHBI,
aMUHOKHUCIIOTBI, O€NKH); NPUMEHATh 3HAHUS O
COCTaBe u CBOMCTBax BEILIECTB ISt
AKCIIEPUMEHTAIbHOM MPOBEPKH THIIOTE3
OTHOCHUTEIILHO  3aKOHOMEPHOCTEH  MpPOTEKaHWUs
XUMHYECKHX  PEaKUMil W  NPOrHO3UPOBAHUS
BO3MOXHOCTEH HX OCYIIECTBIICHHUS, YMETh
MOATBEPKIaTh HA KOHKPETHBIX PUMeEpax XapakTep
3aBUCHUMOCTH PEaKIMOHHOM CTIIOCOOHOCTH
OpPTaHUYECKUX COCTUHEHHI OT KPaTHOCTH U THIIA
KoBajieHTHOH cBsi3u (" " u ""), B3aMMHOTO BIIMSHUS
aTOMOB U TPYIII aTOMOB B MOJEKYNax; a TaKXe OT
0co0eHHOCTeH peanu3aiiu Pa3TIIHBIX
MEXaHH3MOB TIPOTEKaHMs peakuui; - YMeTb
XapaKTepHU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB
(B OCHOBHOM U BO30Y)XIEHHOM COCTOSHUH) U
HOHOB XHMMHYECKHX JJIEMEHTOB | - 4 mepuoioB
[lepuognueckoit cucremsl .M. MenneneeBa u ux
BaJICHTHBIC BO3MOXKHOCTH, MCIIONB3YS MOHATHS "s",
"p", "d-amekTpoHHBIE" OpOWTANH, DHEPTETHUCCKHUE
YpOBHH; OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOWCTB XHMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX
HUMU COSIUHEHUI 110 IEPHOIaM U TPYIIIaM;

npuMepe

OK 02.
Hcnonp3oBath
COBpPEMEHHBIE
cpencTea
TIOWCKa,
aHanm3a u
HWHTEPIIPETANN
WHPOPMAIIUHU
WHPOPMAIIMOHH
bIe TEXHOJIOTHH
UL
BBINTOJTHEHUS
3a1a4
podecCroHaIh
HOM
JeSITeTbHOCTH

B o0J1acTH
MO3HAHMSA:

- copMHPOBAaHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHS HAYKU U OOIIECTBEHHOMN
MPaKTHUKH, OCHOBAHHOTO HAa  JIMAJIOTe
KYJIBTYp, CHOCOOCTBYIOIIEIO OCO3HAHHUIO
CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

- COBEpIICHCTBOBAaHHE SI3BIKOBOW U
YUTATENbCKOW KYJIbTYpPhl KaK CpeJCTBa
B3aMMOJICHCTBUSL  MEXIY JIOABMH U
TTO3HAHUS MHPA;

- OCO3HAaHWE  I[IEHHOCTH  HAyIHOH
JIeSITeTbHOCTH, TOTOBHOCTh OCYILIECTBIISATH
TIPOEKTHYIO u HCCIIEIOBATEIHCKYIO
NEeSITeIbHOCTh ~ WHAWBHIAYalbHO H B

rpyre;

HEHHOCTH HAYYHOI' 0

- YMeTb IUIAHHPOBaTh M BHINONHATH XUMHUYECKUI
JKCIIEpUMEHT  (TIpeBpareHHs OpraHHMYEeCKUX
BEIIECTB NPH HATrPEBaHHUHM, IIOJTY4CHHE ITHIICHA U
U3y4CHHE ero CBOWCTB, KAUYECTBEHHBIC PEAKIIMU Ha
aIBJICTHIBI,  KpaxMall, YKCYCHYIO  KHUCJIOTY;
JeHaTypalusl OENKOB TPH HArpPEeBaHUH, LBETHHIC
peakiuy OeNmKOB; TNPOBOJHMTH PEAKLUHH HOHHOI'O
o0OMeHa, ONpemeNsATh Cpely BOIHBIX PacTBOPOB,
KayecTBEHHBIE peakIy Ha Cylnb(ar-, KapOOHAT- H
XJIODUJIAHUOHBI, Ha KaTHOH aMMOHHS; pellaTb
SKCIIEpUMEHTANbHBIEC 3329 1Mo TeMaM "MeTtassr”
n "Hemerannsl") B COOTBETCTBHH C TpaBHIAMHU
TEXHUKH O€30MacHOCTH TMpW  OOpalleHHH C
BEIlECTBAMHM U JIaOOpaTOPHBIM 00OPYIOBAHHEM;
TIPE/ICTABIIATD pe3yIIbTaThI XMMHYECKOTO
JKCTepHMeHTa B (oOpMe 3alich  ypaBHEHHUI
COOTBETCTBYIOIIMX peakuuii M  (opMynHpoBaTh




Konn I[nanupyembie pe3yJIbTATHI OCBOEHHS THCIHILIMHBI
HaNMMeHOBaHHe
¢ opmMupyembIx
KOMITeTeHIHii Oo0mme JAucuunauHapHbie
Osaagenne YHHBEpPCAJbHBIMH | BBIBOJIBI HA OCHOBE 3THX PE3YIIbTAaTOB;
y4eOHBIMH MO3HABATEIbHBIMH | - yMeTb aHaJIM3UPOBATh XUMHUYECKYIO
AeficTBUAMMU: nHpopmanmro, MOJTy4aeMyto u3 Ppa3HbBIX
B) pa6ota ¢ nHpopManmeii: WCTOYHUKOB (CpPEINCTB MaccoBoi uH(popmanmy,
- BIaIeTh  HAaBBIKAMU  TIONy4eHHs | ceTb MIHTepHeT u Apyrue);
nHpOpMaMK W3 HCTOYHUKOB pa3HbIX | - BIaJeTh OCHOBHBIMH METOAaMH HAayqHOTO
THIIOB, CaMOCTOSITEJIBHO OCYILIECTBIISATH | MMO3HAHMS BEUIECTB M XUMHYECKUX  SIBICHUI
MOKMCK, aHallM3, CcHUcTeMaTH3auuio | | (HaOmozaeHwe, U3MEpeHHe, 9KCIEPUMEHT,
MHTEpIpeTaniio HHPOpPMaIMK Pa3IMYHBIX | MOJEIHPOBAHHUE);
BUJIOB W  (opM mpencraBieHus; - | - yYMETb NPOBOIUTH pPacUeThl MO0 XHMHYECKHM
CO3/1aBaTh TEKCTHI B PAa3IMYHbIX (hopMaTax | opMylaaMm M ypaBHEHHSM XUMHUYECKUX PEAKLHUH C
C yd4eroM Ha3HaueHus WH(OpMaLWK U | UCIIOIB30BAHHEM (usnueckux BEJINYUH,
LEJIeBOI ayAUTOpUH, BBIOMpas | XapaKTEepU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW
ONTHUMANBHYIO (OPMY MpEACTaBICHUS M | CTOPOHBI: Macchl, 00beMa (HOPMaJbHbIE YCIOBUS)
BU3yaJIN3alHy; ra3oB, KOJMYECTBA BEIIECTBA; HCIIOIb30BaTh
- OLICHHUBATH JOCTOBEPHOCTD, CUCTEMHBIC XUMHWUYCCKHME 3HAaHUA [JId TMPUHATHA
JIETUTUMHOCTb I/IHq)OpMaIlI/II/I, cc peL[IeHI/Iﬁ B KOHKPCTHBIX >XU3HCHHBIX CHUTYyalUsiX,
COOTBETCTBHUE TIPAaBOBBIM HW MOpPAJIbHO- CBA3AaHHBIX C BEIIECTBAMU U UX MIPUMECHCHUEM
OTUYCCKUM HOpMaM; - YMETH CaMOCTOATCIIBHO IUIaHUPOBATH )51
- HCII0JIL30BaTh cpeacTsa IMPpOBOIUTH XUMHYECKUHN OKCIICPUMECHT (nonyquI/Ie
HHq)OpMaIlI/IOHHLIX U KOMMYHUKAIIMOHHBIX u H3Yy4€HUEC CBOMCTB HEOPTaHUYCCKUX n
TEXHOJIOTMA B PEIIEHUH KOTHUTUBHBIX, | OPTaHMYECKUX BEIIECTB, KadeCTBEHHbIC PEAKLUU
KOMMYHHKATUBHBIX ¥ OpPraHU3aIlMOHHBIX | YIJIEBOIOPOJIOB pas3INYHBIX KJ1acCoB u
3aja4y ¢ coOmofeHMeM TpeOOBaHWH | KUCIOPOACOIEPKALIMX OpraHMYeCKHX BEIIECTB,
OPrOHOMHKH, TEXHHKH O€30IIaCHOCTH, | PELICHWE  OKCHEPUMEHTANBHBIX  3ajad 1o
THTHEHBI, pecypcocOepekeHns], MPaBOBbIX | PACIIO3HABAHUIO HEOPTAaHWYECKUX M OPTaHHYECKUX
u 3TUYECKUX HOPM, HOpPM | BEIIECTB) C COOMIOACHHEM MpaBUiI 0e30MacHOro
MH(POPMALMOHHOH 0e30MacHOCTH; oOpallleHHs C BEIIECTBAMH M J1aOOpaTOPHBIM
- BJIAJETh HABBIKAMM DACIO3HAaBaHHWA WU | 00OpyIOBaHHEM, (dopMynHpoBaTh LEIH
3amuThl HHQpOpMaKH, WHOOPMAIMOHHON | HCCIIEIOBAaHMS, IPENOCTABIATE B Pa3siIMIHON hopme
6€30MacHOCTH JIMYHOCTH; pe3ysbTaThl  3KCIEPHMEHTa, AaHAJIW3UPOBATh U
OLICHUBATh UX JOCTOBEPHOCTb;
- YMETb OCYIIECTBIAThH LIEJICHANPABICHHBIA TOUCK
XUMHYECKOH ~ MHpOpMamuu B Pa3iIMYHBIX
UCTOYHMKAaX  (Hay4Hasi W  y4eOHO-Hay4Has
JIuTepaTypa, CpeAcTBa MAaccoBOW HH(popMaImy,
cetb  VHTEepHEeT W Apyrue),  KPUTHYECKH
aHAM3MPOBaTh  XUMHYECKYH0  HH(OpPMALHIO,
nepepabaTbiBaTh €€ W WCIONB30BaTh B
COOTBETCTBHH C IIOCTABJICHHOH y4eOHOI 3a1aueii;
- BJIAJECTh CUCTEMOM 3HAHMKA O METOJAX HAYYHOI'O
MO3HAHUS SIBICHUI TIPUPOIBI, HCIOJIB3YEMBIX B
€CTECTBEHHBIX HayKaX W YMEHHSIMHU IIPUMEHATH 3TH
3HaHUS TIPH 3KCHEPHMEHTAIFHOM HCCIIEAOBAHUHT
BEILECTB M JUIA OOBSICHEHUS XUMHIECKUX SIBICHUH,
UMEIOIINX MECTO B TMPUPOAE MPAKTHUECKOH
JICATEILHOCTH YeTIOBEKa M B TIOBCEAHEBHOM KH3HA
OK 04. - TOTOBHOCTh K  CaMOpa3BHUTHIO, | - YMETh IUIAHMPOBATh M BBITIONHATH XMUMHYECKHH
D¢ddextuBHO CaMOCTOSITETFHOCTH U CAMOOTIPEICTICHHIO; | IKCIIEPUMEHT (peBpameHns OpTaHUYECKUX
B3aMMOJICHICTBO | -OBJaJCHHUE HaBBIKAMH y4eOHO- | BEIIECTB MpPW HArpeBaHWM, MOTydIE€HHE ITHICHA U
BaTh U HCCIIEeI0BATENbCKOM, TIPOEKTHOH U | U3yYEHHE €ro CBOICTB, KAUeCTBEHHBIC PEAKIIUH Ha
paborats B colManbHON jesitenbHOCTH; OBJIajieHHe | aNbEeTHIbl,  KpaxMal,  yKCYCHYIO  KHCIIOTY;
KOJUIEKTHBE U YHHBePCAIBHBIMU JieHaTypanysi OeKOB TIpH HarpeBaHWM, I[BETHBIE
KOMaH e KOMMYHMKATHBHBIMH JIefiCTBUSIMH: peakuum OEIKOB; INPOBOAUTH PEAKINH HOHHOTO

0) coBMecTHAas 1eATeJIbHOCTh
- TIOHUMATh u HCIIOJb30BATh

oOMeHa, OmpenensTh CpeAay BOTHBIX pPacTBOPOB,
Ka4yeCTBEHHbIC PEaKIMK Ha cyabdar-, KapOboHaT- u




Konn I[nanupyembie pe3yJIbTATHI OCBOEHHS THCIHILIMHBI

HaNMMeHOBaHHe

¢ opmMupyembIx

KOMITeTeHIHii Oo0mme JAucuunauHapHbie
MIperMylIecTBa KOMaH/THOH U | XJIOpUI-aHUOHBI, Ha KaTHOH aMMOHMS; pellaTh
WH/IUBUIYaILHOU PabOTHL; 9KCIIEpUMEHTANIbHBIE 3a/1ayu 1Mo TemaMm "Metaiuist"
- TIPUHUMATh Lenu coBMecTHOH | 1 "Hemeramibl") B COOTBETCTBHM C MpaBHIIaMU
JIeATETLHOCTH, OpPTaHU30BHIBaTh U | TeXHUKH O€30IacHOCTH TMpuW  OOpallleHHu C
KOOpJMHUPOBaTh  NEWCTBUS 1O €€ | BEIIeCTBaMH H J1a0OpaTOpHBIM 00OpYHIOBaHUEM;
JOCTIPKEHHIO: COCTABIIATH IUTaH JIEMCTBUM, | IPEACTaBIATh Ppe3yNIbTaThI XHMHYECKOTO
pacrpesensiTh poiM C YYeTOM MHEHHH | SKcrepuMeHTa B (opMe 3amucH  ypaBHEHHH
YYaCTHUKOB  OOCYXJaTh  PE3ylbTaThl | COOTBETCTBYIOUIMX peakuuid W  (GopMyaupoBaTh
COBMECTHOM paboThI; - KOOPAWHUPOBATh U | BBIBOJIBI HAa OCHOBE J3THX pe3ylbTaToB; -yMETh
BBINOJHSATh pabory B YCIOBUSIX | CAMOCTOATENBHO  IUIAHUPOBaTb M NPOBOJUTH
peajbHOro, BUPTYaJILHOTO U | XUMHYECKHI1 SKCIIEpUMEHT (TIOJy4eHHEe U U3yueHHe
KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS; - | CBOMHCTB  HEOPraHMYEeCKMX M OpPTaHMYECKUX
OCYILECTBIIATh MO3UTHUBHOE | BEILIECTB, KaueCTBEHHBIE PEAKIMH YTIEBOJOPOOB
CTpaTEerHYeCKOe TMOBEJEHHE B PA3IUUYHBIX | Pa3MYHBIX KJIACCOB U  KHCJIOPOACOJAEpKaIluX
CUTyallusIX, MpOsABJIATE TBOPYUECTBO U OpPraHn4CCKuX BCHICCTB, peuceHue
BOO6pa)KeHI/Ie, 6LITB HWHUIIMAaTUBHbBIM OKCICPUMEHTAJIbHBIX 3aJda4d 110 pacCrlo3HaBaHWUIO
Osgianenne YHUBEpPCAJbHBIMM | HEOPIaHMYECKUX M OPraHMYECKUX BEIECTB) C
PeryJsiTHBHBIMH JeiiCTBUSIMMU: COOJIIO/IEeHHEM TIPaBMWII OE30MacHOro OOpaleHus ¢
r) IpUHSITHE ce0s1 U IPYTHUX JIIojeii: BEIIECTBAMH U J1a0OPaTOPHBIM 00OPYIOBaHUEM,
- TpPUHUMATh MOTHBBI M apryMeHThl | opmynupoBaTh LIETTHA HCCIIEI0BAHHS,
JPYrux JIIOJCH TpH aHajiu3e pe3ylbTaToOB | MPEAOCTaBISATh B Pa3IMyHOW (opme pe3ynbTarhl
JeATEIIbHOCTH; 9KCIIEPUMEHTA, aHAJIM3UPOBaTh U OLEHUBATH HUX
- IPU3HABaTh CBOE MPABO M MPABO JPYIHX | JOCTOBEPHOCTH;
Jqrole  Ha  omMOKM; -  pa3BUBATh
CIIOCOOHOCTh IOHUMAThb MHUP C IO3ULHUH
JPYroro 4ejaoBeKa;

OK 07. B obsactu IKOJIOrMYEcKoro | - cGopMHUPOBATH IPEICTABICHUA: O XHUMHYECKOH

CopnelicTBOBaTh | BOCIIMTAHUS: COCTAaBIIAIOIIEH  €CTECTBEHHOHAYYHOM  KapTHHBI

COXPaHEHHIO - copMHUPOBAHHOCTH  JKOJOTHMYECKOH | MHpA, PO XMMHUH B O3HAHUU SBJICHUH MPUPOJIHL,

OKpYyXaromiein KYJIBTYPHI, TIOHUMaHHe BIMAHUA | B (OPMHPOBAHMM  MBIIUICHHS ¥ KYJIBTYpEI

cpensl, COLIMANIbHO-9KOHOMHYECKHX IPOLECCOB Ha | JIMYHOCTH, €€ (YHKIMOHAJIBHOW TIPaMOTHOCTH,

pecypcocOepex | COCTOSIHUE TPHPOMHOW U COLMAJIbHOW | HEOOXOIUMOM ISl pelleHUs] TPAKTUIEeCKUX 3a1ad 1

€HUIO, cpensl, OCO3HaHME r700aJIbHOTO | 9KOJNOTMYECKH OOOCHOBAaHHOTO — OTHOIIGHHS K

MIPUMEHSATh XapakTepa 3KOJIOTHYECKUX MPo0dIIeM; CBOEMY 3/10POBBIO U IPUPOIHOM Cpere;

3HaHUA 00 - IUIAHMPOBAaHHE M  OCYIIECTBICHHE | - YMEThb COONMIOAaTh MpaBWJIa SKOJOTHYECKH

U3MEHEHNUU NEWCTBUI B OKpYXKaloIed cpexe Ha | IeIecoo0pa3HOro MOBEAEHHUS B OBITY M TPYIOBOM

KIIMAaTa, OCHOBE 3HAaHMsA [eJedl YCTOWYMBOrO | NEATENBHOCTH B LEJIAX COXPAaHEHHS CBOETO

TIPUHIUIIBI pa3BUTHA YeJIOBEYCCTRA,; AaKTHBHOE | 370POBbSI W OKPYKAaIOIIEH MPHPOIHONW Cpembl;

0epeXIMBOrO HETIpUATHE JIEHCTBHH, NMPUHOCSIIMX Bpe] | YUUTHIBATh ONACHOCTh BO3JCHCTBUS Ha JKUBBIC

MIPOM3BOJICTBA, | OKPY’KAroLeH cpene; OpPraHM3Mbl ONPEAEIECHHBIX BEIIECTB, ITOHUMAs

s¢dexTuBHO - yMeHne MIPOTHO3UPOBATh | CMBICI  TIOKA3aTeNsl MPEAEIbHON  JOIyCTUMOI

JeHCTBOBATh B | HEONAronpusTHHIC 9KOJIOTHYECKHE | KOHIICHTPAIWY;

YpPE3BBIYAWHBIX | MOCIEICTBUS MIPEANIPUHIMAEMBIX | - yYMETh IIPOTHO3MPOBAaTh, AaHAIN3UPOBATH U

CUTYaLUsAX JIECTBU, IPENOTBpAILATh UX; OLICHUBATh c TO3UIIIN 3KOJIOTHIECKOM
- pacumpeHHe OmbITa JESTENbHOCTH | 0e30macHOCTH MIOCIIEICTBHA ObITOBOI n
9KOJIOTUIECKON HaIpaBIICHHOCTH; - | MPON3BOACTBEHHON  AEATEIBHOCTH  YEJIOBEKa,
OBIIaJICHUE HaBBIKAMH y4eOHO- | CBS3aHHOU c riepepaboTKoi BEIIECTB;
HCCIIEI0BATETbCKOM, MIPOEKTHOH U | WCHONB30BaTh MOTYYEHHbIC 3HAHUS IS TIPUHITHS

COIHAILHOM IeITEeIbHOCTH;

TPaMOTHBIX pEIICHWI mMpoOiIeM B CHTYyalWsX,
CBSI3aHHBIX C XHMHEH; - YyMETh OCO3HABaTh
OMACHOCTb BO3JCHCTBHSA Ha JKUBBIE OPraHU3MEI
ONPENENICHHBIX ~ BEIIECTB, IOHHMMAas  CMBICI
nokKasaTenst npeaenbHOI JIOITyCTAMOM
KOHIIEHTPAINH, U TIOSCHATH Ha IIPUMepax CHOcOObI
YMEHBIICHUS] M TIPEJOTBPAIICHHUS HX BPEIHOTO
BO3JICHCTBHS HA OPTAaHU3M YEIOBEKa.
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KOMIeTeHIHii Oo6mmue JucuuninHapHbie

TIK 4.3. B dyactu TpymoBoro BOCHHUTaHUS: - | -BJaJ€Th CUCTEMON XMMHYECKUX 3HAHMIA;

Ocy1iecTBIsTh TOTOBHOCTh K TpPYIYy, OCO3HAHHE | - YMETh IUIAHUPOBATH W BBIMIONHATH XUMHYCCKHIMA
KOHTPOJIb LIEHHOCTH MacTepCTBa, TPYAOIIO0HE; 9KCIIEPUMEHT;

HCIIOJIb30BaHUS TOTOBHOCTh K AKTUBHOU | - c(hOPMHUPOBATH TMPEICTABICHHUSA: O XUMHUYCCKOU
U OXpaHbl JIeATEIILHOCTH TEXHOJIOTHYECKOM U | COCTAaBJIAIONICH €CTCCTBEHHOHAYYHOH  KapTHUHBI
3eMeJIbHBIX COIMaTbHOM HATIPaBJICHHOCTH, | MHpa, POJIU XMMHUU B TIO3HAHUU SBJICHUHN TIPUPOJIBI,
pecypcos. CIIOCOOHOCTh UHHUIIMUPOBATh, | B (OPMHUPOBAHWH  MBINUICHHS W KYJIBTYPHI

TUTAHUPOBATH " CaMOCTOSITEIIFHO | JIMYHOCTH, ¢€¢ (YHKIMOHAIBHOM TPAMOTHOCTH,
BBIMOJTHATH TAKYIO IEATCIHLHOCTD; HEOOXOIUMOM JIJIsl PEIICHHUS MPAKTUICSCKUX 3a1a4 U
- HHTEpPEC K PA3IUYHbIM chepaM | SKOJOTHYSCKH OOOCHOBAHHOTO  OTHOIICHHS K
npodecCHOHANBHOM eI TEeBHOCTH. CBOEMY 3JI0POBBIO U TIPUPOJIHON Cpelie;
- yMeTh CoOONIOJaTh TMpaBHiIa 3KOJIOTHYCCKU
ENIeCO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOU
NESITEIBHOCTH B IIENIAX  COXpPaHEHUS CBOETO
3700pOBbl U OKPYKAIOLIEH MNPUPOIHON Cpembl;
y'{I/ITI)IBaTI) OIIAaCHOCTH BOSHCﬁCTBHﬂ Ha JKHBBIC
OpFaHI/I3MI)I OHpC}ICHCHHbIX BCHICCTB, IIOHUMAas
CMBICII  IIOKa3aTeNsl MPEAEIbHOM  JOIMYCTUMOM
KOHIIEHTpALUY;
JIP 10. B o0nacTy 3K0IOrHueCcKOro BOCHUTAHMS: - copMHUpOBaTh TPEJCTABICHUS: O XUMHUYECKOU

3aboTsumiicsi 0 | - cHOPMHPOBAHHOCTh  HKOJOTHUECKOW | COCTABIISIOIICH  €CTECTBEHHOHAYYHOH  KapTHHBI
3alIuTe KyJbTYpBHI, MIOHUMaHHe BIMSAHUSA | MUpA, POJIM XUMUU B NO3HAHUU SIBJIICHUI NIPUPOBI,
OKpYXaromien COLIMANIbHO-OKOHOMHYECKHX MPOLECCOB Ha | B ()OPMHUPOBAHMM  MBIIUICHHS ¥ KYJIBTYpBI
cpenpl, COCTOSIHWE TPUPOAHOM M COLMAIBHOM | JMYHOCTH, €€ (YHKIMOHAJIBHOW TIPaMOTHOCTH,
COOCTBEHHOH M | CpemBl, OCO3HaHME r7100aJIbHOTO | HEOOXOIMMOH JUIsl PeIeHHs NPaKTHYSCKUX 3aa4 U
qy)KOH XapakTepa 3KOJIOTHYECKUX MPo0diIeM; 9KOJIOTMUECKH  OOOCHOBAHHOTO  OTHOUIGHHS K
0e301acHOCTH, - IUIAaHMPOBAaHHE M  OCYILECTBIECHHE | CBOEMY 3/10POBBIO U MPUPOIHOM cpere;
B TOM YHCIIE IeWCTBUII B OKpyXKaromed cpexe Ha | - yMeTh COONMIOAATh TMpaBHia SKOJOTHYECKU
uudpoBoii OCHOBE 3HAHMs Leliell  YCTOWYMBOTO | 1eJIecO00pa3HOro MOBENeHUS B OBITY M TPYJIOBOU
pa3BUTHA YeJI0BEYECTRA,; AaKTHBHOE | JESATENbHOCTH B UEISX COXPaHEHHS CBOETO
HENPUATHE NEUCTBUNA, NMPHUHOCIIUMX BPEX | 340POBbS M OKPYKAIOLIEH NPUPOAHON Cpendbl;
OKpYyXKaroliel cpeze; YUUTBIBaTh ONACHOCTh BO3JCHCTBUS Ha JKUBBIE
OpPraHM3Mbl OINPEAENECHHbIX BEIECTB, ITOHUMAs
CMBICII  IIOKa3aTeNnsl MpPEeAEIbHOM  JTOMYCTHUMOM
KOHLICHTPALHIH;
- yMeTb MPOrHO3UPOBATh, AHATM3MPOBATH |
OLICHUBATh C TO3UIIUHN 3KOJIOTHIECKOM
0€30I1aCHOCTH IMOCIENCTBUS OBITOBOM "
MPON3BOJCTBEHHOM  JEATENBHOCTH  4YEJIOBEKa,
CBSA3aHHOM c nepepaboTKoit BEILIECTB;
UCIIONh30BaTh MOMyYEHHBIC 3HAHMS JUIS TPHHATHSA
TPaMOTHBIX pEIICHW mNpoOiIeM B CHTYyaIHsX,
CBSI3aHHBIX C XHMHEH; - YyMETh OCO3HaBaTh
OMACHOCTh BO3JCHCTBHS Ha JKUBBIC OPTAHU3MBI
ONpPEACTEHHBIX  BEIIECTB,  IOHMMAas  CMBICT
oKa3aTeis MpeenbHON JIOIYCTUMOM
KOHIICHTPAINH, U TIOSCHATh Ha MPUMEPAX CIIOCOOBI
YMEHBIICHUSI M TIPEJOTBPAIICHHUS HX BPETHOTO
BO3/ICHCTBHS HA OPTAHU3M YEIOBEKA.
JIP 13. Osnanenne YHUBEPCANbHBIMH | - YMETh IUIAHUPOBATh U BBINOIHATh XMUMHUYECKHN
JIeMOHCTPHUPYIO | KOMMYHUKAaTHBHBIMH JCHCTBUSIMHU: SKCHEPUMEHT B COOTBETCTBHM C MpaBHIAMH
LN 0) coBMecTHast JeITeNbHOCTh TEXHUKH O€30MacHOCTH MpH  OOpalleHHH C
TOTOBHOCTB U - MIOHUMATh u WCTIOB30BaTh | BEIIECTBAMH W JIAOOpaTOPHBIM 00OPYIOBAaHHEM;
CIOCOOHOCTD MIPEUMyLIECTBA KOMaHHOU U | OPeACTaBIsATh pe3ynbTaThl XUMHYECKOTrO
BECTH C VHJIMBUYaJIEHON paOboThl; JKCIepHMeHTa B (¢opMe 3alicH  ypaBHEHHI
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JIpYrUMH - TpUHAMATh  LEeNd  COBMECTHOH | COOTBETCTBYIOIIMX peakuuii u (opMyIHpoOBaTh
JIIO/IBMH, JIeATENTLHOCTH, OpraHN30BHIBATH U | BBIBOJBI HA OCHOBE 3THX PE3y/IbTAaTOB;
JOCTUTATh B KOOpJMHUPOBaTh  NEUCTBUS 1O €€ | -yMeTh CAMOCTOSTENBHO IUIAHUPOBATh M POBOIUTH
HEM JOCTH)KEHHIO: COCTABIIATH IUIaH NEUCTBUH, | XUMUYECKHH HKCIIEPUMEHT C COOJTIOICHIEM TPaBHII
B3aUMOIIOHMMa | paclpeleliaTb PO C YY4eToM MHEHUH | Oe3omacHoro oOpalieHuss ¢  BelleCTBAMU U

HUS, HAXOAUTHh | YYaCTHHUKOB  OOCY)KJAaTh  pe3yabTaThl | JIAOOpaTOpHBIM 00OpynoBaHHEM, (OpMYITUPOBATH
o01ue nen u COBMECTHOM paboOThI; - KOOPAWHUPOBATh U | LEIH WCCIECNOBaHMS, MPEIOCTABIATh B Pa3IUYHOM
COTPYIHHYATH BBITIOJTHSATh pabory B yCIOBHSIX | (hopMe pe3ysbTaThl SKCIEPHMEHTa, aHATU3UPOBAThH
TUTSL UX peajbHOro, BUPTYaJILHOTO U | ¥ OLCHUBATh UX JOCTOBEPHOCT;
JOCTH)KEHHS B KOMOMHUPOBAHHOTO B3aWMOJIEHCTBUS; -
npoeCcCHOHANb | OCYIIECTBIISTH MIO3UTHBHOE
HOMU CTpaTEerMuecKOe TMOBEJEHHE B Pa3IUUHBIX
JIeSITENbHOCTH CUTyallsiX, TpOSIBISITH TBOPYECTBO H

BOOOpa)keHHEe, OBITh HHUIIUATHBHBIM

Osnanenne YHUBEPCAJIbHBIMU

PETryIATUBHBIMU lleﬁCTBHﬂMI/IZ

T) IpUHATHE ceOsl ¥ APYTUX JFOJISH:

- IHpUHUMATb MOTHUBBI W apPryMCEHTHI

JIpYTUX JIOJEH MpU aHalu3e pe3yIbTaToB

JIeSITebHOCTH;

- IpU3HaBaTh CBOE MPABO U MPaBO JIPYTUX

Jqrole  Ha  omMOKM; -  pa3BUBATh

CIIOCOOHOCTh IOHUMAThb MHP C IO3ULHUH

JPYroro 4ejaoBekKa;
JIP 15. B yacTtu Tpy10BOro BOCIUTaHUsL: - YMEThb IUIAHMPOBAaTb U BBINOJIHATE XUMHYECKUN
[IposBnstronuit | - TOTOBHOCTh K TPYZLY, OCO3HaHHME | 3KCIIEPUMEHT B COOTBETCTBUM C IIpaBHIAMHU
IpakJaHCKOE LEHHOCTH MacTepcIBa, TPYAOIIoOMe; - | TEXHHMKM O€30HacCHOCTHM IpH  OOpallleHuH C
OTHOILIEHHE K TOTOBHOCTh K aKTUBHOM | BeLIeCTBAMHU M J1a0OpPaTOPHBIM 00OpYHOBaHHEM;
npodecCHOHANb | ASSITENBHOCTH TEXHOJIOTHUECKOM U | TIPEeICTaBIATh Ppe3yNbTaThI XMMHUYECKOTO
HOWU COLIMAJIbHOU HANpaBIICHHOCTH, | 3KCIIepUMeHTa B (opMe 3amucu  ypaBHEHUUH
JEATEIbHOCTH CIIOCOOHOCTB WHULMUPOBATh, | COOTBETCTBYIOIIMX peakuuidi u  (OpMyIHpOBATH
Kak K IUTaHUPOBATh u CaMOCTOSITENIFHO | BBIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;
BO3MOXKHOCTH BBINOJHATH TAKYIO AEATEIHHOCTb; - yMeEThb aHAJM3UPOBATh XMMHUYECKYIO
JIMYHOTO - HHTEpeC K pa3nuuHbIM cdepaM | HHPOpMALHIO, HOJIy4aeMyto u3 Ppa3HbBIX
yJacTus B poecCHOHAIBHON eI TENHHOCTH. HCTOYHHKOB (CPEACTB MAaccoBOW HMH(OpMaLuH,
peleHun ceTs MIHTEpHET U ApyTHE);
0OII[ECTBEHHBIX, - BJIAAETh OCHOBHBIMH METOAAMH HAyIHOTO
rOCyZapCTBEHH MO3HAHUSI BEIIECTB W XUMHUYECKHX SBICHUH
BIX, (mabmoeHwme, H3MEpEeHue, SKCIEPUMEHT,
00IIIEHAI[TOHAIT MOJICITUPOBAHIE);

BHBIX TIPOOIIEM

- YMETb IPOBOAWTH pacyeThl IO XHUMHUYECKUM
(opMynaM u ypaBHEHHSIM XHMHUYECKUX PEAKLHUH C
HCIIOTb30BaHUEM ¢usmueckux BEJIMYNH,
XapaKTEepPHU3YIOIIMX BEIIECTBA C KOJIUYECTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOPMAIbHBIE YCIIOBHS)
ra3oB, KOJNMYECTBA BEIIECTBA; HCIIOIb30BAThH
CHCTEMHBIC XUMWYECKHE 3HAHWS ISl TPUHATHA
penieHnii B KOHKPETHBIX JKW3HCHHBIX CHTYaIHAX,
CBSI3aHHBIX C BEIIECTBAMH M MX IPUMEHEHHEM;

- BJIaJIETh CUCTEMOW 3HAHMH O METOAAX HAy4YHOI'O
MO3HAHUS SIBIICHWI TIPUPOJBI, HCHOJIB3YEMBIX B
€CTECTBEHHBIX HayKaX W YMEHHSIMH ITPUMEHSTH 3TH
3HAHMUS TIPU SKCIEPUMEHTAIHLHOM HCCIIeIOBAHUH
BEILECTB M JUIA OOBSICHEHUS XUMHIECKUX SIBICHUH,
UMEIOIIMX MECTO B TMPUPOAE MPAKTHUECKOH
JICATEIHOCTH YeJIOBEKa M B TIOBCEAHEBHOM XKHU3HU




1.3 Kourpoar wu ouneHka

AUCHUMIIJIMHBI 110 pa3jiejJiaM, TEMaM

pe3yJIbTaTOB

12

O0CBOCHUHA

o01Ieo0pazoBaTeIbHOM

HaunmenoBanue pasnena, TeMsbl

ITokazaTenu olleHKH

q)OpMI)I KOHTPOJIA U

pe3yibTarta OIICHUBAHHS
Pazgen 1. OCHOBBI CTpPOECHHUS BEIIECTBA OK 01, OK 02, OK 04, CamMocrosTenbpHas paboTa
Tema 1.1. CrpoeHue aTOMOB XHMHYECKUX OK 07, TIK 4.3 Omnpoc, nmpaktuyeckas padora

QJICMCHTOB W ITpUpOJa XAMUYECKOH CBS3U

Tema 1.2. Ilepuoguyeckuii 3akoH u tadmuua /1.1
MeneneeBa

Ornpoc, npakTryueckas pabora

Paznen 2. XuMudeckue peakiiu

Tema 2.1. Tursl XUMUYECKUX peaKIui

Tema 2.2. DnexTponuTH4ecKas AUCCOIMAIMA U
HMOHHBIA OOMEH

OK 01, OK 02, OK 04,
OK 07, TIK 4.3

CaMocTosTenbHas pa60Ta

Ompoc, npakTHueckas pabora

Ompoc, naboparopHast
pabora

Pa3znen 3. CtpoeHue u cBoiicTBa HEOPraHHMYECKUX
BEILIECTB

Tema 3.1. Krnaccudukanms, HOMEHKIAaTypa H
CTPOEHHE HEOPTaHUYECKHX BEIIECTB

Tema 3.2. Du3nKo-XMHUYECKHE CBOMCTBA

HCOPTaHNYCCKHUX BCHICCTB

Tema 3.3. Ilpou3BOACTBO  HEOPTaHHYECKUX
BEIlleCTB. 3HAYCHUE W NMPUMEHEHHE B OBITy W Ha
IPOU3BO/ICTBE

OK 01, OK 02, OK 04,
OK 07, 1IK 4.3

CamMocTosTenbHast pa60Ta

Omnpoc, mpakTu4eckas padora

Omnpoc, 1aboparopHas padora

Omnpoc, mpakTu4eckas padora

Pazmen 4. CtpoeHune M CBOWHCTBa OPTaHHYECKUX
BEILECTB

Tema 4.1. Knaccudukauus, CcTpoeHue U
HOMEHKJIATypa OPraHHYECKUX BEIIECTB

Tema 4.2. CBoiicTBa OpraHNYECKUX COSIMHEHHUH

OK 01, OK 02, OK 04,
OK 07, TIK 4.3

CamocrosarenbHas paboTa

Omnpoc, mpakTudeckas pabora

Omnpoc, naboparopHas paboT

Tema  4.3.  Opranuyeckue  BellecTBa B Omnpoc, npakTuyeckas pabora,
KHU3HEACSITEIbHOCTH 4enoBeka. [Ipon3BoAcTBO U nabopatopHast pabora
IIpPUMEHEHNE OpPTraHUYECKUX BEILIECTB B

MIPOMBIIIJICHHOCTH

Pazpmen 5. Kunernmueckue U TepMOIMHAMHYECKHE OK 01, OK 02, OK 04, CamocrosarenbHas paboTa
3aKOHOMEPHOCTHU MIPOTEKAHUS XUMHUYIECKHUX OK 07, TIK 4.3

peakuui

Tema 5.1.Kunernueckue 3aKOHOMEPHOCTH Omnpoc, naboparopHas paborta

IIPOTEKaHUsI XUMHIECKUX PeaKIui

Tema 5.2. TepMomuHamMudeckne 3aKOHOMEPHOCTH
MIPOTEKaHUsl XUMHUYECKHX peakuuil. PaBHOBecue
XUMHUYECKUX peaKUui

Omnpoc, 1aboparopHas pabora

Paznen 6. JlucnepcHbie CHCTEMBI

Tema 6.1. JIucmepcHbie cucTeMbl U (aKTOPHI UX
YCTOWYMBOCTHU

Tema 6.2.MccnenoBanne CBOWCTB JAWCIEPCHBIX
CHCTEM JIJIsl MX UACHTU(DHUKAIIUH

Pazmen 7. KauecTBeHHBIE peakiiyl OOHAPYXEHUS
HEOPTaHNYECKHUX U OPTaHMYECKHUX BEIIECTB

OK 01, OK 02, OK 04,
OK 07, TIK 4.3

CamocrosarenpHas paboTa

Omnpoc, mpakTudeckas pabora

Omnpoc, 1aboparopHas pabora

CamocrosTenbHas paboTa

Tema 7.1.00HapyxeHHE OPTraHMYECKHUX BEIICCTB
OTZAETBHBIX KJIaccoB c HCIIONIb30BaHHEM
KaueCTBEHHBIX PEaKIUM

Tema 7.2. OOHapyXeHHE OPTraHMYECKUX BEIIECTB
OTAETBHBIX  KJIAcCOB C  HCIIONb30BaHHEM
Ka4eCTBEHHBIX PEaKIui

OK 01, OK 02, OK 04,
OK 07, TIK 4.3

Omnpoc, 1aboparopHas pabora

Omnpoc, 1aboparopHas pabora

Paznen 8. Xummust B OBITY M NPOHM3BOICTBEHHOMH
JESITEIbHOCTH YEIOBEKa

Tema 8.1. Xumus B OBITYy M NpPOHW3BOACTBEHHOMH
JESITEIbHOCTU YEIOBEKa

OK 01, OK 02, OK 04,
OK 07, TIK 4.3

CamocrosTenbHas paboTa

Omnpoc, mpaktudeckas padora
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1.4. CucreMa KOHTPOJISI U OLEHKH OCBOCHHSI NPOrpaMmbl 0011e00pa3oBaTe/IbHOM
AUCHUILINHBI

1.4.1. Dopma npomesxcymoynot ammecmayuu no ooueodpazo8amenbHoU OUCYUNIUHE

Tabnuua 2.
O0meoOpa3oBaTesbHast JMCHUILINHA ®opMBbI NPOMEKYTOUHON aTTecTalH
1 2
OO/.12 Xumus JuddepennunpoBaHHbIii 3a4eT

1.4.2. Opeanuzayua mexkywe2co KOHMPOS YCNe8AeMOCMU U  NPOMENCYMOUHOU
ammecmayuuy no UMo2am 0C80EHUsL NPOSPAMMbL 00Uie00PaA308amMeNbHOU OUCYUNTUHDBL

B mepuon oOyuenus mo obpaszoBarenbHoi mporpamme CIIO ¢ momydeHueM cpeaHero
00pa3zoBaHUs OCYIIECTBISAETCSA TEKYIIMA KOHTPOJIb YCIIEBAEMOCTH CTYJACHTOB U TIPOMEKYTOYHAs
aTTecTarus mo ooIeoO6pa3oBaTeIbHBIM JUCITUTIIIHAM.

Texymmii KOHTPOJIb OCYIIECTBISIETCS B Mpeneiax ydeOHOTO BPEMEHHU, OTBEIEHHOTO Ha
00111€00pa30BaTEIbHYI0 JUCHUIUIMHY, OIEHWBACTCA MO MATHOAUIBHOW ImKame. Texkymui
KOHTPOJIb TMPOBOAMUTCS C LEIbl0 OOBEKTUBHOM OIICHKHM KauecTBa OCBOEHHUS MPOTPaMMBI
JUCHMIUIMHBI, a TaK)Ke CTUMYJIUPOBAHUS y4eOHOU NESATENbHOCTH CTYIEHTOB, MOATOTOBKU K
MPOMEXYTOYHOM aTTeCTallMd U OO0eCleYeHuss MaKCUMaJbHOH 3(PPEKTUBHOCTH y4eOHOTO
npouecca. Jlyig OLEHKM KauecTBa MOJATOTOBKU MCIOJB3YIOTCS DPa3iuyHble (GOPMBI U METOJbI
KOHTpOJs. Tekylmuid KOHTpOob 0011e00pa3zoBaTebHOM TUCIUILUIMHBL OCYIIECTBIIAETCS B (hopme
YCTHOTO ONpPOCa; 3alUThl MPAKTUYECKUX 3aJaHuil, pedepara, TBOPUECKUX PAaOOT; BBHIOJIHEHUS
KOHTPOJIbHBIX M TECTOBBIX 33JJaHUM; PEUICHHs] CUTYallMOHHBIX 33/1a4 U IpYTUX (POpM KOHTPOJI,
MPEelyCMOTPEHHBIX MPOrpaMMOl 00111e00pa30BaTeIbHON AUCHHUTIIIUHBI.

[IpomexxyTounasi arrecranuds TPOBOTUTCS B (QoOpMe, NPEAYCMOTPEHHOW IIAHOM Y4eOHOro
mporiecca: auddepeHInpOBaHHBINA 3a4erT.

B mepuwox crnoxxHOW CaHUTapHO-3MUAEMUOIOTHIECKON OOCTAHOBKHA WIIM APYTHX CHUTYAIUSIX
HCBO3MOXXHOCTH OYHOI'O O6y‘ICHI/IH U TMPOBEACHUA aTTCCTAlMM CTYACHTOB KOJUICHK PEAIN3YET
06p3.30BaTeJ'ILHLIe IporpaMmbl UM UX YaCTU C IPUMEHCHUEM 3JICKTPOHHOI'O 06y‘IeHI/I$I, JHUCTAaHITHOHHBIX
00pa3oBaTEeNbHBIX TEXHOIOTHHA B MPEIYCMOTPEHHBIX 3aKOHOAATENhCTBOM (hopMax 0OyUEeHHs WIIH TIPH UX
COYETaHWH, TIPU TIPOBENCHUM YYECOHBIX 3aHATHHA, NPAKTUK, TEKYIIero KOHTPOJS YCIEBaEMOCTH,
MIPOMEXKYTOYHON, UTOrOBOX U (HJTH) TOCYJApPCTBEHHON UTOTOBOM aTTECTAIINHA O0YYAFOIIUXCSL.

@opMBl U IIpoLEAYypa TEKYIIEr0 KOHTPOJS U HNPOMEKYTOUHOM aTTeCTallMM 3HAHUM CTYAEHTOB
ONPEACIIAOTCS IMMOJIOXKCHUAMU «O TEKYLIEM KOHTPOJIC U HpOMe)I(YTOIIHOfI aTTeCraliuu 06yqa101u1/1x0ﬂ»,
«0O MNPUMCHCHUHU JSJICKTPOHHOI'O O6y‘IeHI/I${, JUCTAHIIMOHHBIX 06pa3OBaTeJ'IBHBIX TEXHOIOTHH npu
peanuzanyu 00pa3oBaTeNbHBIX Mporpammy», «O0 opraHuzauuu obpazoBarenbHOro npouecca B UIIOY
«MKCO» B cBs13u ¢ TPOPHUIAKTUYECKUMHI MEPAMH, CBA3aHHBIMH C YTPO30i KOPOHABUPYCHOW MH(EKLINN
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2. 3AJAHUA AJ1s1 KOHTPOJISI U OHEHKHW OCBOEHUS TPOI'PAMMBbI
OBIIEOBPA3OBATEJIBbHON JUCIHUATLIAHBI

2.1. 3aganus Ui TEKyLEero KOHTPOJIs

CTpyKTypa KOHTPOJIbHO-0LEHOYHBIX CPE/ICTB:

Ha3nauenmne:
KOC npenna3znauen st KOHTPOJISL U OLICHKU PE3YJIbTATOB OCBOCHUSI TEM TI0 HEOPraHUYECKOM
XUMHH

dopma: camocTosTeNbHas paboTa

YMeHusi: mpoBepKa 3HAHUN IO HEOPTraHUYECKOW XUMHH

3nanms: Kiaccuukanus XUMHUYECKUX 3JIEMEHTOB (s-, P-, d-aiemeHTsl). BaneHTHbIC
AJIEKTPOHBL. BaneHTHOCTE. DJIeKTpOHHAs npupoa XUMHUYECKOU CBSI3U.
DNeKTpoOTpUIIATeIbHOCTh. KoBajieHTHAs CBsA3b, €€ PA3HOBUIHOCTH M MEXaHU3MbI 00pa30BaHMS
(oOMeHHBI W JTOHOPHO-aKIenTOpHBIN). MoHHas cBs3b. Mertamumueckas cBsi3b. BomopomHas
cBs3b. llepuonnueckas cucrema xumudeckux snemMeHtoB J[.M. MenneneeBa. dusznueckuid
cmbicn [lepunomnueckoro 3akona [[.M. MennaeneeBa. 3aKOHOMEPHOCTH H3MEHEHHSI CBOWCTB
XUMHUYECKUX DJIEMEHTOB, 00pa3yeMbIX MMM MPOCTBHIX W CJIOXKHBIX BEIIECTB B COOTBETCTBUHU C
MOJIO)KEHUEM XUMHUYECKOTO 3yiemMeHTa B llepmomnueckoit cucreme. MHUpPOBO33pEHUECKOE U
Hay4yHoe 3Hauenue [lepuonnueckoro 3akona /.M. MenneneeBa. [Ipornossr JI.M. MeHnaeneena.
OTKpBITHE HOBBIX XMMHYECKHX dJeMeHTOB. Kiaccudukaius u TUIBI XUMHYECKHX PEAKIUHA C
y4acTUEM HEOpPraHM4YecKux BeniecTB. KoamyecTBeHHbIE OTHOWICHUSI B XUMHUHU. (OCHOBHBIE
KOJIMYECTBEHHBIEC 3aKOHBI B XUMUU U PACUYEThI IO YPABHEHUSIM XUMHUYECKUX peakunil. Mosb Kak
€MHUIIA KOJMYEeCTBa BellecTBa. MossipHas macca. 3aKOHbI COXPaHEHHUsS MacChl MU DHEPTHH.
3akoH ABoraapo. MousipHbelii 00beM ra3oB. OTHOCHUTENbHAs IIOTHOCTH Ta3oB. OCHOBHBIC
KJIACChI CJIOKHBIX BEIIECTB (OKCHIIbI, THAPOKCUIBI, KUCIOTHI, cOIM). HoMeHkaTypa u Ha3BaHue
HEOPraHMYECKHX BEIIECTB UCXO/I U3 UX XUMHUYECKON (POPMYJIbI I COCTABICHUE XUMUUYECKON
(hopMysIBI HCXO151 M3 Ha3BaHUS BEIIECTBA 10 MEXKTyHAPOAHOW MM TPUBUATILHOW HOMEHKJIATYPE.
MexmounekyisapHbie B3aumoaercTBusa. Kpucrtamioruaparel. ArperaTHble COCTOSHUSI BEIIECTBA.
Kpucrammmueckue u amopdHble BemecTBa. THIBI KPUCTAUIMUECKHX PEIIETOK (aToOMHasd,
MOJIEKYJISIpHAsi, MOHHAS, METAJJTNYeCKast).

3ananue A1 00y4aKOIIUXCS

BapuanTt 1

1. ONeKTponnTHIECKas JUCCOLMALNS ITO:

A) nporecc 00pa3oBaHUs HOHOB U aTOMOB

B) MPOLIECC paclaja BEeCTBa Ha HOHBI IPY PACTBOPEHUH WJIM NIPH TIABICHUH
C) MIPOLIECC pacnaga JIEKTPOJIUTOB Ha aTOMBI

D) MPOLIECC MPUCOEAUHEHHUS HOHOB ISl 00pa30BaHMsl MOJIEKYIT

E) MIPOLIECC pacraja BEIeCTBa Ha MOJIEKYJIbI

2. OnHOBPEMEHHO HAXOAUTHCSA B BOJHOM PacTBOPE HE MOTYT HOHBI

A) Na" u OH'

B) Zn*u CI

C) Na‘"H SO42
D) K+ u N03 )



E)

A)
B)
C)

E)

A)
B)
C)

E)

A)
B)
C)

E)

A)
B)

D)
E)

A)
B)

D)
E)

A
B)
C)
D)
E)

A
B)
C)
D)
E)

10.

A)
B)
)
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Ag'u Cl

JlamIia MpOBOJMMOCTH CHIIBHO 3arOpaeTcsl, KOrAa JIEKTPOJl IOTPYKEH B 3TO BEIIECTBO.
XJIOpUJ HaTpus (TBEpOeE)

caxap (pactBop)

cnupt (pacTBop)

XJIOpUJ HaTpust (pacTBOp)

caxap (TBepzoe)

Uto Takoe KaTaau3aTophl?

BEI[ECTBA, KOTOPHIE YBEITMUMBAIOT CKOPOCTh PEAKIINY, & 3aTeM CHIKAIOT e¢

BEIIIECTBA, YCKOPSIONINE CKOPOCTh PEAKI[UU, HO HE BXOJIAIINE B COCTAB MIPOIYKTOB PEAKIIMH
BEIIIECTBA, YCKOPSIOIIUE CKOPOCTh PEaKIIU1, HO BXOSIIME B COCTAB MPOAYKTOB PEaKI[uu
TOPMO3UT CKOPOCTh PEaKI[UU

MOJJIEPKUBAECT HOPMATBHYIO CKOPOCTh PEaKIIUU

UTO M3 mepeuncIeHHOr0 He CHUYKAET CKOPOCTh PEAKITHH ?
[ToHmxeHnue TemiepaTypsl

YMeHblI€HUE TII0IA/IA B3aUMO/IEUCTBYIOIIENH OBEPXHOCTU
YMeHblI€HNEe KOHIIEHTPAI[MHA PEAreHTOB

Hcnonb3oBaHue katanuzaTopa

Hwu oguH n3 0TBETOB

CoenuHEHMS C OMUHAKOBOHW CTETIEHBIO OKUCIICHUS CEPhI
H.S — SO;

H.,S — S

SO0 — KzSO3

SO3 — HS03

S0, — S

JuarpamMma, IoKa3bIBaOIIas IMPOLIECC OKUCICHHUS:
N+5 s N+4

0° - O?

M’ — Mt

Cut+? — C®

§2 30

Kaxkoi 13 »;1eMeHTOB HEMETallI?
Al

Fe

Ti

N

Ag

IllemouyHbIe METAIIBI
Keneso u kobaabT
Kanmit u HaTpuit
Menb 1 30710TO
Bonopon u nutuit
=K 1 amroMUHUN

Vxkaxure MMpaBUJIbHBIC (1)I/I3I/I‘16CKI/I€ CBOMCTBa MOJICKYJIBI KUCJIOPOAA:
BeCLIBeTHBIﬁ ras, 0e3 BKYCa U 3allaxa, XOpoLo paCTBOpUM B BOJC
BeCLIBeTHBIﬁ ras, 0e3 BKYCa U 3al1axa, MaJIO paCTBOPUM B BOJC
BeCLIBeTHBIﬁ ras, 0e3 BKYyCa, C 3allaXOM XOpOoI1I0 paCTBOPHUM B BOJC
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D) BecnpetHsiii ra3, 6e3 BKyca, ¢ 3a11axoM, MaJio paCTBOPUM B BOJIE
E) bBecuBeTHBIN Ta3, CO BKYCOM U C apOMaTOM, Majio PACTBOPHM B BOJIC
11. Onement Mg obiaziaer ... XMMUYECKOH CBS3bBIO.
A) KOBAJICHTHOW HETOJSIPHON

B) HWOHHOH

C) KOBaJICHTHOM TOJISIPHOI

D) MeTaJTHIECKON

E) BOJIOPOAHOM

12. O0beM 5 MoJIb Ta3000pa3HOro a30Ta PU HOPMAJIBHBIX YCIIOBHUSIX:
A) 56 1.

b) 22,4 n.

C) 112 .

D) 11,2 o

E) 224 1.

13. Omnpenenute maccy 0,5 moms CuSQa.

A) 160 .

B) 80 r.

C) 106 .

D) 18r.

E) 250 T.

14. CrnoxHoe BEIIecTBO

A) BOZIOPOJ

B) KHCJIOPOJT

C) BOZIA

D) HaTpuit

E) Oapuwii

15. Oxkcup ¢ BanentHocThIO (V1)

A) Mn;0Oy

B) P20s

C) CrOs

D) Na20

E) Al203

Bapuant 2

1. Ompenenuth 00beM Taza (mpu HY), Beigenstommiics mpu cmemmBanuu 106 r kapbonaTa Hatpus u 0,5
MOJIb PACTBOPOB XJIOPHCTOT'O BOJOPOJA:

A)  33.6x

B) 224un

C) 1681

D) 5,6 1

E)  11.2x

2 K roMOreHHbIM peakiusaM OTHOCHTCS

A) 2Ca + 0; — 2Ca0

B) C + 0,- —C02

C) 2Li + H; — 2LiH

D) CaO + H20 — Ca(OH),
E) 2NO + 02 — 2NO;
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3. Kakast peakiust 6sicTpee?
A) Ca + HC1 at 40°C

b) Ca+ HCI at 10°C

C) Ca+ HC1 at 0°C

D) Ca+ HCl1 at 50°C

E) Ca+ HCl1 at 70°C

4, B 00oux ciydasix ecTh TOIBKO OJMH BOCCTAHOBHUTEIb
A) H2S, S0;

B) NHs, N

C) SO, CO

D) H.S, HC1

E) S, 02

5. OrmpezienuTe BEIEeCcTBO C TAKOH e CTENEeHbI0 OKUCIICHHS M BAJICHTHOCTBIO aTOMa a30Ta.
A) NH4CI

B) NH3

C) N2

D) NH4NO3

E) HNO3

6. DeMeHT, IMEIOINI CBOMCTBA, CXOIHBIE CO CBOMICTBaMU Opoma
A) KHCIOPOJ

B) XJI0p

C) cepa

D) KaJIuii

E) KPHIITOH

7. BaJleHTHOCT KHCIIOPO/Ia B COSIMHEHUSX

A) YeTBIpEXBAIEHTEH

B) JIBYXBAJICHTCH

C) MATHBAICHTEH

D) TpeXBaJleHTEH

E) HC MMeET BaJEHTHOCTH

8. B amMuake v XJI0puie MarHUsl XUMHUYECKasi CBS3b COOTBETCTBEHHO
A) HOHHAsI ¥ KOBAJICHTHAS MOJISIPHAS

B) KOBaJICHTHAS MMOJISIPHAsT M HOHHAS

C) KOBaJICHTHAS MMOJSIPHAST M METaJUTHYECKast

D) KOBaJICHTHAS HEMOJSIPHASI M METaJTHIeCKast

E) KOBaJICHTHAs HEMOJISIPHAsI U HOHHASI

9 Omnpenenute KoImIecTBO aToMOB 15,5 T hocdopa:

A) 1,204*10%,
B) 0,90MOZ,

C) 1,806*10%,
D) 0,301*10%,
E) 0,602-10%,

10. Onpenenure 06bem 9,03 « 10% Monekyns! yraexucnoro rasa (npu HY)
A) 33,6 1.
B) 11,2 .
C) 44.8 1.
D) 4,48 1.

E) 224



11.

A)

C)
D)

12.

A)
B)
C)
D)

13.

A)
B)
C)
D)

14.

1)

A)
B)
C)
D)
E)

15.

A)
B)
C)
D)

KOC npeaAHa3sHa4YCH U KOHTPOJISI U OLCHKU PE3YJIbTATOB OCBOCHUA O6H.I€O6p3.30BaT€J'IBHOI71
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Onpenenute Maccy aMMmuaka 44,8 muTpa py HOPMAJIbHBIX YCIOBUAX ...

224 1.
112 1.
17 r.
84r.
34r.

O30H TspKenee ra3000pa3HoOro KUCIopoaa
B 2 paza

B 2,5 paza

B 3 paza

B 1,5 paza

B 4 paza

OK30TepMHUYecKas peakius
CH4+2H,0 — C0,+4H>
N2+3H> — 2NH;3

2H,0 — 2H,+0,

2503 — 250,40,

N2+0, — 2NO

OrnpenenuTe THITHI PEAKITHH:
2Fe+3C1, — 2FeCl;
2A1(OH)3 — A1,05+3H,0
1-paznmoxenus, 2-o0OMeHa
1-coenuHenus, 2-3aMeleHUs
1-o0MeHa, 2-COCAUHCHHMS
1-coenuuusi, 2-pa3noKeHIS
1-paznoxenus, 2-3aMemeHNs

Oxcu 001aJaroUH KMCIOTHBIMU CBOMCTBaAMM.
K

Ca

Cl

Ba

Mg

2.2. 3aganus VI IPOMEKYTOYHOM aTTeCTALNH
Ha3naueHnue:

JUCITUTIIIMHBI « X UMUS»

o arwbdE

®opma: 1 pepeHIUPOBAHHBIN 324€T
Cnmcox BOnpocoB K 1 gepeHIuPOBAHHOMY 3a4eTy

CTpOGHI/Ie ATOMOB XUMHUYCCKUX IJICMCHTOB U IIPUPOJa XHMHUYECKOM CBSI3HU

[Tepuoauueckwnii 3akon u Tabnuna J.. Menneneesa
THIBI XUMHUYECKUX PEAKLINI
DNEKTPOIUTHYECKAs TUCCOIUAIUS M HIOHHBI 0OMEH

Knaccn(pmcaum{, HOMCHKIJIaTypa U CTPOCHUC HCOPIraHNYCCKUX BCIICCTB

DU3NKO-XUMHUYECKHE CBOMCTBA HCOPraHN4YC€CKUX BCIICCTB
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7. 1Ipou3BOACTBO HEOPraHMYECKUX BEIIECTB. 3HAUEHUWE U IPUMEHEHHE B OBITY M Ha
IIPOU3BOJICTBE

8. Kunaccudukamus, ctpoenre 1 HOMEHKJIATypa OPraHMYeCKHX BEIIECTB

9. CBoiicTBa OpPraHMYECKUX COCANHEHHM

10. Opranuyeckne BemeCTBa B JKM3HEICATEIHHOCTH UeloBeka. I[IpowsBoiacTBo u
MIPUMEHEHHE OPraHMYECKUX BEIIECTB B IPOMBIILIJIEHHOCTH

11. Kunernyeckue 3aKOHOMEPHOCTH IPOTEKAHUS XUMUYECKUX PEAKIUI

12. TepmoauHaMUYecKre 3aKOHOMEPHOCTH MPOTEKAHUsI XUMUYECKUX peakiuii. PaBHOBecue
XUMHUYECKUX PEaKINil

13. lucnepcHble cucTeMBI M (PAKTOPHI UX YCTOMYNBOCTH

14. UccnenoBanue CBOMCTB JUCIEPCHBIX CUCTEM IS UX UICHTUPUKAIIIT

15. OGHapyxeHue OpraHuYecKUX BEIIECTB OTAEJbHBIX KJIACCOB C HCHOJIb30BaHUEM
Ka4eCTBEHHBIX PEAKIUI

16. OOHapykeHHEe OpPraHWYEeCKUX BEIIECTB OTACITBHBIX KIACCOB C HCIIOJb30BAaHHEM
Ka4eCTBEHHBIX PEaKIUi

17. Xumus B ObITY U IPOU3BOJCTBEHHON JESITETLHOCTH YeJIOBEKa

3aganue

Bapmuanr 1

1. C kakumu U3 nepevyrcaeHHbIX BEIIECTB OyAET pearnpoBarh BoJa. 3aNuIINTE ypaBHEHHE
peaxuii, HOIUIINTE TUITBI peaKlUi U Ha3BaHUS CIIOKHBIX BEI[ECTB.

Al Li P205 02 (4 6amna)

2. Kakyto maccy umeet kucimopo oobemom 7 1?7 (1 6asw)

3. 3anummTe ypaBHEHHUS pEakiui, ¢ MOMOIIBIO KOTOPHIX MOKHO OCYHIECTBUTH CJEIYIOIINE
npeBpaieHus. PaccraBbre K03 HUIINEHTHI.

Li => LiOH => Li,SO4 (2 6aJw1a)

4, 3aKOHYNTE YPAaBHEHHS PEAKIUi, pacCTaBbTe KOAPDUIIUCHTHI .
Mg + H2CO3 =

Ag + HNO3 (koHiI.) =

H2S0O4 + Fe , 03 =

H2CO3 + Ba(OH)2 = (4 6as1a)

Bapuanr 2

1. C xakumu us NEPCUNCIICHHBIX BCHICCTB 6YJICT pearupoBaTtb BOIA. 3anumure YpaBHCHUC
peaKHHﬁ, MNOAMUIIUTC THUIIBI PpEAKINU U Ha3BAHUA CJIOKHBIX BCIICCTB

K,

Ho, C02,  ZuO (4 6anna)

2. Kakoit 06beM 3aHnMaet a3ot maccoit 14 r? (1 6amn)

3. 3anuimuTe ypaBHEHHs pEaKiHii, C MOMOIIbIO KOTOPBIX MOKHO OCYILECTBUTD CIIEIYIOIINE
npeBpaieHus. PaccraBbre K03 PULIHEHTHI.

H20 => H3PO4 =>Zn3(P04)2 (2 6am1 a)

4. 3akOHYHTE YpaBHEHUS pEaKluil, paccTaBbTe KOI(DPHUIINEHTHI:
Zn + H2SO4 (pa36.) =
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Zn + 2H2S04 (koHIr.) =
HC1+ NaOH =
HNO; + K,C03 = (4 6amna)

YciaoBust npoBeIeHus
[TpomexyTouHas aTTecTanusi IPOBOJUTCS B OJMH 3Tall — BHIINIOJHEHNE TECTOBBIX 3a/IaHHIA;
KoJsimuecTBO BapuaHTOB 3a/IaHUs U1 IK3aMeHYIOIerocsi — 2
Bpems Bbinosinenus 3axanus - 40 MuHyT
OobopynoBanue: 1uct Oymaru, mapukoBasi pydka, Tabauia KBaJapaTos.

Kpurepun oueHuBanus
OTBET OICHUBACTCS OMMEMKOU «5», eClu:
90% u OoJiee MpaBUIIBHBIX OTBETOB;
Ommemka «4» cTaBUTCS B CIEAYIOIUX CIyqasiX:
Ot 75% 1o 89% mnpaBHIILHBIX OTBETOB
Ommemka «3» CTaBUTCS, €CIIH:
Ot 50% mo 74% TpaBIIIBHBIX OTBETOB
OtmeTKa «2» CTaBUTCS, €CIIN:
Menee 50% mpaBHIIBHBIX OTBETOB
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3. PEKOMEHAYEMAS JIMTEPATYPA U UHBIE UHCTOYHUKU

OcHOBHbIE€ HCTOYHHUKMH
1. C.I'abpuensH. Y4yeOHUK 11t 001ieoOpa3oBaTenbHbIX yupexaeHnid. «Xumus. 10 kiacc.

bazoBslii ypoBeHb». - M.: [lpoda, 2021.
2. C.IabpuensiH. YueOHUK i 00meo0pazoBaTeNbHBIX yupexkaeHnid. «Xumus. 11 xmacc.
BbazoBslii ypoBeHb». - M.: [lpoda, 2021.
JlonoiHUTeIbHAS JIUTEpPaTypa
1. C.Iabpuensn, WU.I'. OctpoymoB, A.I'.BBenmenckas. «Opranuueckass XMMHsI B TeCTax,
3amauax W ynpaxHeHusx. 10 kimacc. YdueOHoe mocoOue st 001meo0pa3oBaTeIbHBIX
yapexaenuii», M: JIpoga. 2019.
2. O.C.I'abpmensn, W.I'. OctpoymoB. Xumusa. Marepuansl it moarotoBku k EI'D, M.:
Hpoda, 2021.
3. O.C.Taopuensn, IL.I. Octpoymon. I1.B.PemeroB 3amaum 1o XWMHHM W CHOCOOBI HX
pemenus 10-11 kmacest. M.: Ipoda, 2019.
4. C.I'abpuensn, U.I'. Octpoymos, A.I'.Benenckas. «O0Omas Xxumusi B TeCTax, 3ajadax u
ynpaxkaeHusX. 11 kmacc. YueOHoe mocoOue st 001eo0pa3oBaTeIbHBIX YUPEKIACHUI,
M.: dpoda, 2019.
5. O.C.l'abpuensn, U.I'. OctpoymoB. Xumusi. Matepuainsl i moarotoBku Kk EI'D. », M.:
Hpoda, 2019.
6. O.C.l'abpuensH, II.I. Octpoymosn. II.B.Pemeror 3amaum mo XuMuM M CIOCOOBI HX
pemenus 10-11 kmacesl. M.: Jlpoda, 2019.
NHTEpHET-NCTOYHUKH
1. http://vwww.alhimik.ru IpeacraBiaeHs! cieayromue pyoOpUKn: COBETH aOUTYPUEHTY, YIUTEITIO
XHMUH, CIPABOYHHK (OYECHb OOJbIIas MOJ00OpKa TaOJIUI] U CIPABOYHBIX MAaTEPUAIOB), Becénas
XUMUS1, HOBOCTH, OJIUMITHAJIBI, KYHCTKaMepa (Macca MHTEPECHBIX HCTOPHUYECKIX CBEIICHHIA)
2. http://www.hij.ru/ Xypran «XuMus 1 )KU3Hb» MOHATHO M 3aHUMATEJIbHO PaccKa3biBaeT 000

BCEM MHTEPECHOM, YTO MPOMCXOAUT B HAYKE U B MUPE, B KOTOPOM MBI )KUBEM.
3. http://chemistry-chemists.com/index.html DnexkrpoHHBIH >XypHan «XUMHUKA W XAMHS». B
)KypHaJie TPEICTABICHO MHOXKECTBO OIBITOB MO0 XHMHHU, COACPKUTCS MHOTO 3aHUMATEIbLHOMN

HH(OPMAIIHH, TO3BOJISIOICH YBIICYb YYCHUKOB IKCIIEPUMEHTATIBHOM YaCThIO IIPEIMETA.

4. http://c-books.narod.ru JIutepatypa 1o XMMHH.

5. http://lseptember.ruA _ Xypuan «IlepBoe ceHTSIOps» IS yUUTENICH U HE TOJIBKO. B HEM
MPEACTABICHO OOJIBIIOE KOJIMYECTBO PabOT YUYECHHKOB, B TOM YHCJIE€ M HCCIIEI0BATEIbCKOTO

Xapakrepa.

6. http://schooibase.ru/articles/items ximiya Bcepoccuiickuii MIKONIBHBIH MOPTAl CO CCHUIKAMH
Ha 00pa3oBaTeIbHbIC CAUTHI IT0 XUMUH.

7. www.periodictabie.ru COOpHHK cTaTeii O XMMHYECKHX D3JEMEHTaX, HJUTIOCTPHPOBAHHBIH

OKCIICPUMCHTAMU.


http://vvww.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://lseptember.rua/
http://schooibase.ru/articles/items
http://www.periodictabie.ru/
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