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1. MTACHOPT KOHTPOJBHO-OHEHOYHbIX CPEJICTB

1.1 O6aacTh NpUMEHEeHUS] KOHTPOJIbHO-OLIEHOYHBIX CPEACTB

KOHTpOJIbHO-OIICHOYHBIE ~ CPEJICTBAa MpPEJHA3HAYECHBI JUISI KOHTPOJIS H  OLCHKH
00pa3oBaTeIbHBIX JIOCTHIKEHHI 00yJaroImuxcs, OCBaHMBAaIOIIMX MPOrpaMMy
obmeobpazoBatenbHON quctuiIuabl OO0/]. 12 Xumus.

KOHTPOJIbHO-OIICHOYHBIE ~ CPEACTBA  BKJIFOYAIOT  KOHTPOJBHBIC  MAaTCPHATBl  JUIS

IIPOBEICHUS TEKYILETO KOHTPOJISA ¥ IIPOMEKYTOUYHOM aTTECTALUH.

1.2 Pe3yabTaThl 0cBOeHHs 00111€00pa30BaTeIbHOM AN CUMIIIMHBI

B pesynbraTe ocBoeHMsI 0011e00pa30BaTENbHON MUCHUILUIMHBI OO0YYarOMIMICS JOJKEeH
JOCTUYb CIEAYIOLUX PE3yIbTaTOB!

Kox un IInanupyemMble pe3yJbTaThbl 0CBOCHHUS THCIUTIIHHBI

HAaHMeHOBaHHe

¢opmupyemsbIx

KOMIeTeHIHii Oomue JAucuuniuHapHble

OK 01. B wyactu TpymoBoro BOCHUTaHUS: - | - BIAJETh CHCTEMOM XHMMHUYECKUX 3HAHUH,

Bri6upats TOTOBHOCTb K TPYyHIy, OCO3HAHHE | KOTOpas BKJIIOUAET: OCHOBOIIOJATAIONINE TMOHSITHS

CIOCOOBI [ICHHOCTA MacCTepCTBa, TPYAOIOOMe; - | (XUMHUYECKHAH  DJIEMEHT, aTOM,  JJIGKTPOHHAS

pelieHus 3anaqy TOTOBHOCTh K AKTHBHOW | 000JI0YKa aToma, S-, p-, d-3JeKTpOHHbIE OpOUTAIN

mpoQeCCUOHANBH| JCATEIbHOCTH TEXHOJIOTHYECKOM U | aTOMOB, HOH, MOJIEKyJIa, BaJICHTHOCTD,

Ol JIEATENHbHOCTH| COIMAILHOMN HaNpaBJICHHOCTH, | AJIEKTPOOTPHUIATEILHOCTh, CTENEHb OKUCIICHHUS,

MPUMEHUTEIBHO | CIOCOOHOCTH WHUIUUPOBATh, | XMMHUYECKash CBsI3b, MOJIb, MOJSIpHAs Macca,

K Pa3IMIHBIM TUTAHUPOBATH 31 CaMOCTOSTENIFHO | MOJISIPHBIN o0BeM, YTIIePOIHBII CKEJIET,

KOHTEKCTaM BBITIOJTHATH TAKYIO IESTEITHLHOCTD; (yHKOMOHANBHAS TPYIMA, paguKkalx, HW30MEpHs,
- WHTEpEC K pa3ndHbIM cdepaM | U30MepBl, TOMOJIOTHYECKHH  psl, TOMOJIOTH,
po¢eCCHOHANBHON AeSITETHHOCTH. VIJIEBOAOPOMABI, KHCIOPOA- W a30TCOJCpIKAIue

OsBJaaenue YHHMBepPCAJIbHbIMH
y4eOHbIMH NO3HABATEJbHBIMH
JeHCTBUSIMU:

a) 0a30BbIe JIOTHYECKHUE AeHCTBUS:
- CaMOCTOSTENBHO (HOPMYIUPOBATH

" aKTyaJIM3HpOBAThH npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
- yCTaHABJIMBATh  CYLIECTBEHHBIN

MPU3HAK WA OCHOBaHWS U CPaBHEHUS,
KIaccu(puKauu 1 0000ICHIS;

- OTIPENIeNIATh TN JESTeIbHOCTH,
3aJaBaTh MapaMeTpsl M KPUTCPUH WX
JIOCTIDKEHUS, BBISABISATH 3aKOHOMEPHOCTH
W TPOTHBOPEYHsT B PacCMaTPHUBACMBIX
SIBICHUSIX;  BHOCHTH  KOPPEKTHBBI B
JIEATENILHOCTL, OLIEHMBATHL COOTBETCTBHE
pe3yabTaTOB IICJISIM, OILCHHUBATH PHUCKH
IMOCICACTBHUM ACITCIHHOCTH;

- pa3BUBaThH KpEaTUBHOE
MBIIUICHHE TPU PEIICHUH KU3HEHHBIX
npooiieM

0) 0a3oBbIe
aeiicTBHSI:

- BIIAJICTh  HAaBBIKAMH  y4eOHO-
HCCIIEI0BATENIbCKON u IIPOEKTHOM
JICSITEIBHOCTH, HaBBIKAMH  Pa3pelieHUs
mpooieM;

HCCICT0OBATEC/IBCKUEC

COE/IMHEHUsI, OMOJIOTUYECKH AKTHBHBIC BEIIECTBA
(yrnmeBoapl, XHpHI, OCNKH), MOHOMEp, IOJIHUMED,

CTPYKTYypHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCJIMHEHUS, KPUCTANIMYECKAs] PEIIETKA, THIIbI
XUMHUYECKUX peakuui (OKHCIUTENIBHO-

BOCCTAHOBUTECIIbHBIC, JK30- W OHIAOTCPMUYCCKHC,
peaxI HOHHOTO 00MEHa), pacTBOP, JEKTPOIIUTEI,
HE3JIEKTPOJIUTEI, IIEKTPOIUTHYECKAS
JUCCOIMAINS,  OKHCINTEIb,  BOCCTAHOBUTEID,
CKOPOCTh XMMHYECKOH pEaKLIuH, XUMHYECKOoe
paBHOBECHE), TEOpPUM M  3aKOHBI  (Teopus
XMMHUYECKOTO CTPOEHHSI OpPraHMYECKHX BEIIECTB
AM. byrnepoBa, Teopus 3IEKTPOIUTUUECKOU
Jyccouuanuy, —nepuoguueckuid  3akon ..
MenneneeBa, 3aKOH  COXpaHEHHS  MAacchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUHN SA3BIK XHUMHH,
(bakToNOTHUECKNE CBEACHHUS O CBOHCTBAaX, COCTaBe,
MONydYeHWH W 0OE30IIaCHOM  HCIIOJIb30BaHUH
BaKHEHIITHUX HCOPraHMYCCKUX U OPraHnvdCCKux
BEIIECTB B OBITy W TPAKTUYECKOW JESATEIbHOCTH
YENI0BEKa; - yMETb BBIABIATH XapaKTEpHBIE
MpPU3HAKM U B3aMMOCBSI3b M3YYEHHBIX MOHATUI,
NPUMEHSATh  COOTBETCTBYIOIIUE MOHATUS  IIpH
OINUCAaHUU CTPOEHUS U CBOICTB HEOPraHUUYECKUX U
OPraHN4eCKUuX BCHICCTB W HUX npeBpameHI/Iﬁ;
BBISABJIATh B3aMMOCBSA3b XHMHWUYECKHX 3HAHHH C
IIOHATUAMU )5 MPCACTABIICHUAMU JApYrux




Kox u IlnanupyemMble pe3yJbTaThl 0CBOCHHS JUCUHIIMHbI

HAHMEHOBaHHUE

$opmupyembix

KOMIeTeHIHii Oo0mme JucuuniuHapHbie
- BBISIBIISITH NPUYMHHO- | €CTECTBCHHOHAYYHBIX  NPEAMETOB;, -  yMETh
CIIC/ICTBEHHBIE CBSI3H M aKTyallM3MpOBATh | HCIIOJIB30BATH HAMMEHOBAHHS XUMHYECKIX
3a/1a1y, BBIIBUraTh TUIOTE3Y €€ PELICHHs, | COSIUHEHHI MESKLyHAPOTHOTO coro3a
HAXOJMTh APTYMEHTHI [ IOKA3aTelIbCTBA | TEOPETHUECKOM M NPUKIAJHON — XHUMHH |
CBOMX yTBEPIKJICHHMI, 33/1aBaTh ApAMETPhl | TPUBHAJbHBIC HA3BAHWS BAKHCUIIHMX  BELIECTB
¥ KPUTEPHH PEIICHHUS; (oTHIIEH, aleTHIICH, [JIMLEPHUH, dbeno,
- AHAJIM3UPOBATh [OJNYYCHHbIE B | (OPMAIBIErU, YKCyCHAs KHUCIOTA, [IHIHH,
XOlle pEIIeHWs 3aJa4d  Pe3yJbTarThl, | yrapHbI ra3, YIJIEKHCIbIA a3, aMMHAK, TalieHast
KPUTUYECKH OLIEHHBATh UX | M3BECTh, HErallleHas W3BECThb, IUTHEBAs COja U
JIOCTOBEPHOCTb, [POTHO3UPOBATh | JAPYIUX), COCTABIATH (POPMYJIbI HEOPIraHUUECKUX U

HN3MCHCHUC B HOBBIX YCJIOBUAX; -YMCTb
MCPCHOCUTL 3HAHWA B IMO3HABATCIBHYIO U

MPaKTHIECKYTO obmactu
KU3HEACATCIBHOCTH; -  yMETh
MHTETPUPOBAaTh  3HAHHUA W3  PA3HBIX

MPEMETHBIX 00JIacTeil; - BBIIBHIATH
HOBBIE HJEH, MpeanaraTb OpPHIHHAJIbHBIC
MOAXOMBI U PEIICHHUS; -  CIHOCOOHOCTh MX
UCIOJB30BAaHUS B II03HABATCIIBHONM U
COLIMAJIbHOU ITPAKTUKE

OpPraHUYECKUX BEILECTB, YpPaBHEHUS XUMHUYECKUX
peakiuii, OOBSICHATH MX CMBICH; HOJTBEP)KIaTh
XapaKTepHblE XHMHYECKHE CBOWCTBA BEINECTB
COOTBETCTBYIOIINMH 3KCIICPUMEHTAMH W 3alUCSIMU
YpaBHEHHH XUMWYECKHX pEaKknuil; - yMeTb
yCTaHABIMBaTh  NPHHAAIECKHOCT  H3YyYCHHBIX
HEOPraHWYECKHX M OPTraHMYECKHX BEIIECTB K
OTIPEAEICHHBIM KJlaccaM W TPYIaM COEAWHEHHH,
XapakTepu3oBaTb HX COCTaB M  BaXHeHmne
CBOMICTBA; ONpPENENATh BHIbl XMMHUYECKUX CBs3eHd
(xoBaseHTHas, HOHHaf, MeTaJuIn4yecKas,
BOJIOPOJIHASI), THUIBl KPUCTAJUIMYECKUX PELIETOK
BEIIIECTB; KiaccupuIpoBaTh XMMHUYECKHe
peakuuy; - cOpMHPOBATH MPEACTABICHUS: O
MaTEepHAIbHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTSIX
1 TIO3HABAaEMOCTH SIBICHUH TIPHPOABL; O MECTE H
3HAQUYEHUN XUMHHU B CHCTEME €CTECTBCHHBIX HAayK M
ee poiaM B OOECHEYCHHWH YCTOHYMBOTO pa3BUTHS
YeJI0BEUEeCTBA! B peleHnu npo0iemM
9KOJIOTMYECKOM, DSHEPreTUUeCKO M  MUIIEeBOM
0e30MacHOCTH, B PA3BUTUU MEIHIIMHBI, CO3aHUU
HOBBIX MaTe€PHajOB, HOBBIX HCTOUHUKOB SHEPTHH, B
obecriedyeHnN paroHaIFHOTO
HPUPOAOIOIb30BAHUS, B (dbopmupoBaHUH
MHPOBO33pEHUs] U OOIIel KyJIbTyphl 4ellOBEeKa, a
TaKKe SKOJIOTHYECKH 0OOCHOBAHHOTO OTHOILIECHUS K
CBOEMY 37I0pPOBBIO M TPHPOIHON Cpele; - BIIaLeTh
CHCTEMOW  XMMHMYECKHMX  3HaHUHM,  KOTOpas
BKJIFOYAET: OCHOBOTIOJIATAOIIHE TOHSTHS
(1OTIOHUTENBHO K CHCTEME IOHATHI 0a30BOTrO
YPOBHSI) - M30TOIBI, OCHOBHOE M BO30Y>KIAECHHOE
COCTOSHHME  aToMa, THOpHUAM3alMsi  aTOMHBIX
opburaneit, xumuueckas cBa3b (" " u "", KpaTHBIE
CBSI3M), MOJIAPHAs KOHIICHTpamus, CTPYKTypHas
¢dopmymna, Hn30Mepus (cTpykTypHAas,
reomMeTpuyueckas  (IMC-TPaHC-U30MEPHSI),  THIIBI
XMMHUYECKUX peakuuii (roMo- M TeTepOreHHbIE,

"nn

oOpaTtnumble u HeoOpaTuMebIe), pacTBOpBI
(ucTuHHBIE, JIMCIIEPCHBIE CHCTEMBI),
KPHUCTaJUIOTHPATHI, CTENCHb  JIMCCOIMALINHY,
JIEKTPOJIN3, KPEKHUHT, PU(GOPMHUHT); TEOPHH H
3aKOHBI, 3aKOHOMEPHOCTH, MHPOBO33pPEHYECKHE
3HaHMs, JIeXKallue B  OCHOBE  MOHUMAaHUS
MPUYUHHOCTH M CHUCTEMHOCTH  XHMHYECKUX

ﬂBJ’leHI/II\/’I, COBPEMEHHBIC MpEaACTaBJICHUA (6]
CTPOCHUM BEIIECCTBA HA aTOMHOM, MOJICKYJIIDHOM U




Kon n
HanMeHOBaHHE
$opmupyembix

KOMIIeTeHIIIii

Iliianupyemble pe3yJbTaThl 0CBOCHMS JHCHUILIMHBI

O6mue

HHCHI/IHJIHHaprIe

HAaJMOJIEKYJSIPHOM YpPOBHAX; TIPEICTABICHHUI O

MCXaHHU3Max XUMHUYCCKHUX peaxunﬁ,
TEPMOANHAMUICCKUX n KNMHCTHYCCKUX
3aKOHOMEPHOCTAX HX MPOTCKaHUA, O XUMHUYCCKOM
paBHOBECHH, AUCTIEPCHBIX CHUCTEMaAXx,

(hakTONMOTHYECKNE CBEICHNS O CBOHCTBAX, COCTaBE,
MOJy4YeHHMH ¥ 0E30IacHOM  HCIOJIb30BaHUH
BAOXHEHIIMX HEOPraHWYeCKHMX U OPTaHHYECKUX
BEIIECTB B OBITy W TPAKTUYECKOW JESATEIbHOCTH
YeNI0BEKa; 001X HayYHBIX HOPUHIUIAX
XMUMHMYECKOTO  MpPOM3BOJACTBA  (Ha  IpHUMepe
NPOM3BOJACTBA  CEPHOM  KHCIOTHl, aMMHMaKa,
MeTaHoNa, TmepepaboTkum  HedTH); -  yMEThb
MIPOBOANTH PacdeThl 0 XUMHUIECKUM (popMmymnam u
YpaBHEHHAM XUMHYECKUX peakuui c
HCTIONB30BAaHNEM (PH3WYECKUX BEIMYUH (MaccChl,
obbemMa ra3os, KOJIMYeCTBa BEIIIECTBA),
XapaKTepU3YIOIINX BEIIECTBA C KOJIMYECTBEHHOH
CTOPOHBI: pacueThl M0 HAXOXKACHUI0 XUMHUYECKOH
(dbopMysBI  BelIeCTBA; pacyeThl Macchl (00BeMa,
KOJINYECTBA BEIIECTBAa) NPOAYKTAa PEaKIHM, eciu
OJTHO M3 MCXOJHBIX BEIIECTB JIaHO B BUJE pacTBOpa
C OIpEeAEICHHOW MacCOBOM [10JIE PAaCTBOPEHHOIO
BEIIECTBA WM JAHO B M30BITKE (MMEET MPHUMECH);
pacdeTsl MaccoBOW WM OOBEMHON IIOJM BBIXOJA
MIPOXYKTa PEaKIHH; PacdyeTsl TEIuIoBOro 3¢dexTa
peakuuii, 0ObEMHBIX OTHOIICHWH Tra3o0B; - YMETh
BBIABIIITh XapaKTepHbIC NMPU3HAKH W B3aUMOCBS3b
N3y4YEeHHBIX TIOHSITHH, MIPUMEHSTD
COOTBETCTBYIOIIME  TOHATHA TPH  ONHCAHUU
CTPOGHHS M  CBOICTB  HEOpPraHHYECKUX U
OpPraHMYECKHUX BEUIECTB U HX IPEBpPAIICHUH;
BBISIBIISITH B3aMMOCBSI3b XHMHYECKHMX 3HAaHUH C
HOHATHSMHU u NpPEACTAaBICHUAMH  JPYTUX
npeaMeToB /st 0oJjiee OCO3HAHHOTO MOHMMaHHMS U
OOBSCHEHUs] CYHNIHOCTH MaTEepPHAIBFHOTO EJHHCTBA
MHpa; UCIIOJb30BaTh CHUCTEMHbBIE XHMHYECKHE
3HaHHUSA I OOBSICHEHHWS M IPOTHO3UPOBAHUS
SIBTICHUH, MMEIOIINX €CTECTBEHHOHAYYHYIO
MIPUPONY; - YMETh HCIIOIb30BaTh HAWMEHOBAHUS
XUMHYECKUX COeIMHEHHUN MEXAYHApOJHOTO COI03a
TEOPETUYECKOW M MNPUKIAJAHOM  XUMHHU U
TpPUBHAIbHBIE Ha3BAaHMS BEIIECTB, OTHOCSIINXCA K
H3y9eHHBIM KJaccam OpPTaHUYECKUX u
HEOPTaHMYECKUX  COCOMHEHHWH;  HCIIOIB30BATh
XIMHYECKYIO CHMBOJIMKY JUISI COCTaBICHUS (hOPMYIT
HEOPraHUYECKUX  BEHIECTB, MOJEKYISPHBIX U
CTPYKTYPHBIX (pa3BEpHYTHIX, COKpAIEHHBIX U
CKENIETHBIX) (OopMys OpraHMYECKHX BEIECTB;
COCTaBJISITh YPAaBHEHMs] XMMHUYECKHUX peakuuil u
packpbiBaTb ~ HUX  CYIIHOCTb:  OKHCIUTEIbHO-
BOCCTAHOBUTEIIBHBIX peaxiuii NIOCPEACTBOM
COCTaBJIGHUS ~ DJJEKTPOHHOTO  OajaHca  3THX
peakiui; peakuuid HMOHHOTO OOMeHa IyTeM
COCTaBIJICHUS WX TIOJIHBIX M COKPAIIEHHBIX HOHHBIX
YpaBHEHUH;  peakuud  THUIAPOJIM3a,  peakuui




Kon n
HanMeHOBaHHE
$opmupyembix

KOMIIeTeHIIIii

Iliianupyemble pe3yJbTaThl 0CBOCHMS JHCHUILIMHBI

O6mue

HHCHI/IHJIHHaprIe

KOMILIEKCO0Opa30BaHUs
THAPOKCOKOMILICKCOB

(Ha puMepe
IMHKa W QIOMUHUA);
MTOJITBEPKIATH XapaKTepHBIE XAMHUYIECKHE
CBOWCTBa BEIIIECTB COOTBETCTBYIOIIMH
SKCIEpUMEHTAaMH W 3alHCAMH  YpaBHEHHH
XUMHWYECKHUX PEaKIH; - yMETh KIACCH(PHUINPOBATH
HEOpPTraHWYECKHEe U OpraHHYecKue BeIeCTBa HU
XMUMHYECKHE PEAKIUU, CAMOCTOSTEILHO BBHIOMPATH
OCHOBAHUS ¥ KPUTCPUH I KJIACCU(PHUKAIMU
HU3y4aeMbIX XUMHUYECKUX 00BEKTOB;
XapaKTepU30BaTh COCTaB M Ba)KHEHINME CBOWCTBA
BEIIECTB, IPUHAAJECKAIIUX K  OINpeIeleHHBIM
KlaccaM H® TpyOmaM COeAWHeHWH (TPOCTHIC
BEIIECTBA, OKCH/IHI, THIIPOKCHUIEL, COJIH;
YTJIEBOAOPOBI, IPOCTHIC APHUPHI, CHUPTHI, (PESHOIEL,
aNBICTUABI, KETOHBI, KapOOHOBBIE  KHCIIOTHI,
CIIO)KHBIE 3(UPHL, JKUPBL, YIJICBOABI, aMHUHBI,
AMHUHOKHUCIIOTHI, OCNKH); TPUMEHSATh 3HAHHUA O
cOCTaBe u CBONCTBax BEILECTB JULSL
SKCIIEPUMEHTATLHOM MIPOBEPKHU TUTIOTE3
OTHOCHUTENIFHO  3aKOHOMEpPHOCTEH  MpOTEeKaHus
XUMHUYECKMX  peakuMid U  TPOTHO3UPOBAHUSA
BO3MOXHOCTEH MX OCYILECTBIEHHUS, - YMETh
MTOITBEPIKIATh Ha KOHKPETHBIX MIPUMEpax XapakTep
3aBHCHMOCTH PEeaKIOHHOH CcocoOHOCTH
OpPTaHMYECKUX COCTUHEHWH OT KPAaTHOCTH W THIIA
koBasieHTHOU cBsi3u (" " m ""), B3aMMHOTO BIIASHUS
aTOMOB U TPYII aTOMOB B MOJICKYJaX; a TakXe OT
ocoOeHHOCTeH peanu3anun pa3THIHBIX
MEXaHM3MOB TIPOTEKaHHUS peakiuil; - yMeTb
XapaKTepU30BaTh 3JEKTPOHHOE CTPOECHHE aTOMOB
(B OCHOBHOM M BO30YXIECHHOM COCTOSIHUH) U
MOHOB XHMMHYECKUX JJIEMEHTOB 1 - 4 mepuoaoB
Ilepuoguueckoit cuctemnl [I.M. MenneneeBa u ux
BaJICHTHBIE BO3MOXHOCTH, UCTIONB3Ysl MOHATHS "s",
"p", "d-snekrpoHHbIe" OpOUTANH, DHEPreTHUECKHE
YpOBHH; OOBICHATH 3aKOHOMEPHOCTH W3MCHCHHS
CBOWCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX
MMU COCTMHCHUH 110 TIEPHOAAM U TPYIIIIaM;

OK 02.
Hcnonb3oBath
COBpEMEHHbBIE
cpencTaa
MOUCKa,
aHamu3a u
UHTEPIpETALIH
HHPOPMALINH U
nH(OpMaLMOHH
b€ TEXHOJIOTUU
JUTS
BBITIOJTHEHHS
3aja4
npogecCuoHaNb
HOM
JIeSTeIbHOCTH

B 00J1aCcTH
MO3HAHMS:

- chOpPMHPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAYKH M OOIIECTBEHHOMN
MPAKTUKH, OCHOBAaHHOTO HAa JIHAJiore
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MECTA B MOJIUKYIBTYPHOM MHUPE;

- COBEpUICHCTBOBAaHUE  SI3BIKOBOM U
YUTATEJIbCKOM KYJIbTYpbl KakK CpeICTBa
B3aUMOJECHCTBUSL  MEXIy JIOABMH U
MO3HAHUS MUPA;

- 0CO3HaHHE LIEHHOCTH Hay4YHOMU
JIeSITENIbHOCTH, TOTOBHOCTh OCYIIECTBIISITh
MPOEKTHYIO u HCCIIEIOBATENLCKYIO
JCATCIIBHOCTH I/IH}II/IBI/I}IyaHBHO n B
TpyIlIe;

IHEHHOCTH HAay4YHOT 0

- YMeTh IUTAHUPOBATh M BHINIOJNHATh XHUMHUYECKHN
SKCIIEPUMEHT (mpeBpareHus OpPTaHUYECKHUX
BEIIECTB NPU HArpeBaHMH, MOJTy4EeHHE JTHUIECHA U
H3yYeHHE ero CBOWCTB, KAUYECTBEHHBIE PEaKIMU Ha
aNBIeTUABI,  KpaxMmall, YKCYCHYI0  KHCIOTY;
JIeHaTypanus O€JIKOB MpH HAarpeBaHHUM, IIBETHHIC
peaknuy OENKOB; TPOBOAWTH PEAKIMH HOHHOTO
oOMeHa, OmpeieysITh Cpeny BOIHBIX DPacTBOPOB,
Ka4yeCTBEHHbIE PEaKLUH Ha cyibdar-, kKapOoHaT- U
XJIODU/IAHUOHBI, HA KAaTHOH aMMOHHS; pellaTh
SKCIIEPUMEHTANIbHBIE 3aJ]auu 1o TemaM "MeTayuibl"
n "Hemeramisl") B COOTBETCTBHM C IPaBUIIAMH
TEXHUKH 0€30macHOCTH mpu  OOpalleHnu ¢
BEIIECTBAMH U JIa0OpaTOPHBIM 00OPYHIOBaHUEM;
MIPEACTABIIATH pe3yIbTaTHI XAMHUYECKOTO
JKCIepuMeHTa B (opMe 3amucH  ypaBHEHHH
COOTBETCTBYIOIINX peakiuid ¥ (OpMYIHPOBATH
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OBJagenne YHHBEPCAJBHBIMH | BBIBOJBI HA OCHOBE ITHX PE3YJIbTATOB;
Y4eOHBIMH MO3HABATEJIbHBIMHU | - YMETb aHATM3UPOBATH XAMHYIECKYIO
JeHCTBUSIMH: “HPOPMALIHIO, MTOTy4aeMyIo u3 pa3HBIX
B) padora ¢ nHdopmanueii: HCTOYHHUKOB (CPEACTB MaccoBOil uH(popmanuy,
- BIaieTh  HaBBIKAMH  IIOJNyYeHHs | ceTh VIHTepHET u apyrue);
WHQOPMAIMU W3 WCTOYHMKOB pasHBIX | - BJIANeTh OCHOBHBIMH METOJAMH HAYYHOTO
TUIIOB, CAMOCTOSITENIbHO OCYIIECTBIISATh | MO3HAHUS BEIIECTB M XUMUYECKUX  SIBJICHUN
MOWCK, aHajiu3, cucTemMaTusauuio U | (HabirogeHwue, U3MepeHue, SKCIIEPUMEHT,
HUHTEPIPETANNI0 HHPOPMAIIUN PA3IMYHBIX | MOJCIUPOBAHUE);
BUAOB u (GOpM  TPEACTaBICHUS; - | - YMETh MPOBOAUTH PACUYCTHl MO XUMHYCCKHM
CO3/1aBaTh TEKCTHI B PAa3IIUUHBIX opMmarax | GpopMyram ¥ ypaBHEHUSM XHMHYCCKUX PCAKIHMMA C
C YYeTOM Ha3Ha4YeHUsA WHGOPMAIMH | | UCIOIB30BAHUCM ¢busnueckux BEJINYUH,
LeJCBOI ayIUTOpUH, BEIOMpast | XapaKTepPH3YIOUINX BEIIECTBA C KOJWYCCTBECHHOM
ONTUMANFHYI0 (OpPMYy TIpENCTaBICHUS ¥ | CTOPOHBI: MAacChl, 00beMa (HOpMAIbHBIC YCIOBHS)
BU3YaITU3aIINH; rasoB, KOJHMYECTBa BEINECTBA; MKCIIOJIL30BaTh
- OILICHUBATH JOCTOBEPHOCTb, | CHCTEMHBIC XHMHUYCCKHE 3HAHUSA IS TPUHATHSL
JIETUTUMHOCTD nH(pOpMAIHH, ee | pemeHUil B KOHKPETHBIX JKH3HEHHBIX CHUTYAIIHSIX,
COOTBETCTBHEC TMPAaBOBHIM H MOPAIBHO- | CBS3aHHBIX C BEMIECTBAMH U MX IPUMCHECHUEM;
ATHUYECKUM HOPMaM; - yMeTh CaMOCTOATEJIbHO  IJIAHUPOBaTH U
- HCIIOJIb30BaTh CpelCTBa | MPOBOAUTh XUMHUECKHI SKCIIEPUMEHT (MOTyueHHe
HHPOPMALMOHHBIX U KOMMYHUKAIIMOHHBIX | ©  W3yYeHHE  CBOWCTB  HCOPraHWMYECKHX U
TEXHOJIOTUH B PEIICHUM KOTHUTUBHBIX, | OPTaHMYECKUX BEUIECTB, KauyeCTBEHHBIE PEAKIUU
KOMMYHHKATUBHBIX U OPTaHU3alMOHHBIX | YTJIEBOJOPOJIOB Pa3IUYHBIX KJIAaCCOB U
3amady ¢ coOmromeHMEeM — TpeOOBAaHWH | KUCIOPOJACOICPIKAIINX OPTaHMYSCKUX BEIICCTB,
SPrOHOMHKH, TEXHUKH O€30MacHOCTH, | peIICHHUE AKCIICPUMEHTATBHBIX 3a7a4 o
TUTHUCHBI, pecypcocOepekeHus, MPABOBBIX | PACHO3HABAHHIO HEOPTaHHMYCCKUX U OPTaHUICCKHUX
u ITHYECKUX HOPM, HOpPM | BEIIECTB) C COONIIOJCHHEM IMpaBUiI OE30IacHOTO
HHPOPMAIMOHHOW 0€30MaCHOCTH; oOpamieHnss C BemecTBaMH U JaOOpPaTOPHBIM
- BIAJICTh HAaBBIKAMH pAacllO3HaBaHWSI W | 000pyIOBaHUEM, (hopMynHEpOBaTH Lenu
3amUThl HHPOPMALUHY, HHOOPMAIIHOHHON | MCCIICIOBAHMUS, MPESIOCTABIIATh B PA3IUUHON hopme
0e30IMaCHOCTH JIMYHOCTH; pe3ynbTaThl  IKCHEPUMEHTa, AaHAIM3UpPOBATh U
OIICHUBATh UX JIOCTOBEPHOCTH;
- YMETh OCYIIECTBIISATH IEJICHANIPABICHHBIN MOUCK
XUMHUYECKOU uHpOpMaIUU B Pa3IHYHbBIX
UCTOYHMKAX  (Hay4Has W  y4eOHO-Hay4Has
JIUTEpaTypa, CpeACcTBa MAacCOBOM HWH(OpMAaIum,
cetb  MHTEpHeT W Jpyrue),  KPUTHYCCKU
aHATM3UPOBATH XIMHAYECKYIO HHPOPMAILIHIO,
mepepabaThlBaTh €€ W HCIONB30BaTh B
COOTBETCTBHH C TIOCTABIICHHOHN y4eOHOI 3amadeii;
- BJIAJETh CUCTEMOMN 3HAHUU O METOJIaX HAy4YHOIO
MO3HAHUS SBJICHUA TMPUPOABI, HUCIOIB3YEMBIX B
€CTECTBEHHBIX HAYKaX U YMEHUSIMH MPUMEHSTH 3TH
3HaHWS TIPH DKCIIEPUMEHTAIbHOM HCCIICJIOBAHUH
BCIIECTB M Il OOBSICHEHHS XUMHUCCKHUX SIBIICHUH,
HMEIONUX MECTO B TMPHPOJAE MPAKTUIECKOU
JIeATEJILHOCTH Y€JIOBEKAa U B TTOBCEIHEBHOM KU3HU
OK 04. - TOTOBHOCTh K CaMOpa3BUTHIO, | - YMEThb IUIAHUPOBATH U BBIMOJHATE XUMUYECKUI
O¢pdexTuBHO CaMOCTOSITEJILBHOCTH U CaMOOMPEIEICHUIO; | IKCIEPUMEHT (mpeBparieHus OpPTaHUYECKHUX
B3aUMOJICHCTBO | -OBJIaJICHHUE HaBBIKAMH y4eOHO- | BEIIECTB NMpPU HATPEBAHWH, MOJIYYCHUE JITWICHA U
BaTh U HCCIIEI0BATEIBCKOM, MIPOEKTHON U | U3YYEHHE €ro CBOMCTB, KAUECTBEHHbIE PEaKIUH Ha
pabotaTh B COLMaNbHON JesATenbHOCTH; OBjaaeHue | albIeruibl, Kpaxmall, yKCYCHYIO  KHCIIOTY;
KOJIJIEKTHUBE U YHHBEPCAIBHBIMHA JeHaTypanus OCIKOB MpH HarpeBaHUM, IBETHBIC
KOMaH]Ie KOMMYHHMKATHBHBIMU JeHCTBHSIMU: peakiuu O€TKOB; TPOBOIUTH PEAKIIMH HOHHOTO

0) coBMecTHAasI 1eATeJIbHOCTH
- IIOHUMATh )5 HCIIOJIB30BAaTh

oOMEHa, ONpenelsTh CPeAy BOIHBIX pPacTBOPOB,
Ka4yeCTBEHHBIE PEaKLIMHU Ha cynbdaT-, KapOoHAT- U
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IPENMYIIECTBA KOMAaHIHOU U | XJIOPUI-aHUOHBI, HAa KaTHOH aMMOHHMS; DEIIaTh
WHIWBUAYAIEHON pabOTHI; SKCIepUMEHTANBHBIC 331a49H 10 TeMaM "MeTanier"
- MIPUHUMATH enu coBMmecTHOH | M1 "Hemeramnsl") B COOTBETCTBHH C TIpaBHIIAMHU
JeATEIBHOCTH, OpTaHU30BBIBAThH U | TeXHUKH O€30MacHOCTH TpH  oOpaiieHun ¢
KOOpDJWHUPOBAaTh  ACHCTBUSA 1O €€ | BemecTBaMH U JIaDOpaTOpHBIM OOOPYHZOBAHUEM;
JOCTHKEHHIO: COCTaBJIATh IUIaH JCHCTBHUM, | MIPEACTAaBIATH PE3yNbTaThI XHMHYECKOTO
pacnpesensiTh pOJM C YYETOM MHEHUH | SKCepuMeHTa B (opMmMe 3amucd  ypaBHEHUH
YYaCTHHKOB  OOCYKAaTh  pe3yJbTaThl | COOTBETCTBYIOIIMX peakuuii U  (OopMyIHpOBaTh
COBMECTHOI paboThl; - KOOPAMHUPOBATh M | BBIBOJBl Ha OCHOBE OSTHX pE3YJIbTaToB; -yMETb
BBITIOJIHATD pabory B YCIOBUSIX | CAMOCTOSITEJIFHO — IJIAHUPOBAaTh W IIPOBOAMTH
peajbHOrO, BUPTYaJILHOTO U | XMMUYECKHH IKCIIEPUMEHT (IOTyUeHHE U N3yYCHHUE
KOMOMHUPOBAHHOTO B3aUMOJECHCTBHS, - | CBOMCTB  HEOPraHMYECKUX W OpPraHMYECKUX
OCYIIECTBIISTH MIO3UTHBHOE | BELIECTB, KAYECTBCHHBIC PEAKIMH YTIIEBOIOPOIOB
CTpaTernuecKoe IOBEICHNWE B PA3NIMYHBIX | PA3IMYHBIX KJIACCOB M  KHCIOPOACOIEPIKAIIUX
CUTYyallMsX, TMpPOSBIATH TBOPYECTBO M | OPTAHHYIECKUX BEILIECTB, pemieHue
BOOOpaxXeHHUE, OBITh HHUIIUATHBHBIM 9KCIIEPUMEHTAIBHBIX 3a/ad 10 PACIO3HABAHHIO
Osiaajenue YHUBepCaJbHbIMM | HCOPTAaHUYECKUX M OpPraHHYECKHX BEIIECTB) C
peryJisiTUBHBIMH 1€ CTBUAMU: coOIoIeHNEM IIpaBMIl O€3011acHOr0 OOpameHus ¢
r) IPpUHSITHE ceDs1 U IPYTHX JIIO/eii: BEILIECTBAMH U JIaDOpaTOpHBIM 00OpYAOBaHUEM,
- NpUHUMaThb MOTHUBBL W apryMEHTHl | (hOpMyIUpPOBATH e HCCIICIOBaHMUA,
JIpYTUX JIIOJed NP aHaju3e pe3ysibTaToB | MPEAOCTaBJISAITh B pa3iIM4yHOW (opMe pe3ynbTaThl
JIeSITeIbHOCTH; 9KCIIEPUMEHTa, aHaJM3UPOBaTh W OLEHMBATh HX
- IPU3HABaTh CBOE MPABO U MPABO JPYIHX | JOCTOBEPHOCTH;
mone  Ha - ommOKwy; pa3BHUBaTh
CIIOCOOHOCTh TOHMMATh MHpP C TO3UIUHU
JPYTOro YeJIOBeKa;

OK 07. B obaacTu IK0JIOrH4ecKoro | - copMHpOBaTh MPEICTaBICHUSA: O XUMHYECKOH

ConelicTBOBaTh | BOCIIMTAHUS: COCTaBIISIFOLIEH  €CTECTBEHHOHAayYHOH  KapTHHbI

COXPaHEHHIO - c(hOpPMHPOBAHHOCTh  3KOJOTHYECKOH | MUpA, pOJIM XMMHUH B TIO3HAHWH SIBICHUH TPUPOIBI,

OKpYXKaromiein KyJIbTYpHI, TIOHUMaHHe BIMSHUS | B (OPMHPOBAaHMM MBIIUICHHS W KYJbTYPHI

cpenpl, COLMAIIbHO-OKOHOMHYECKHX MPOLIECCOB HA | JIMYHOCTH, €€ (YHKUIHOHAJIbHOW TIPaMOTHOCTH,

pecypcocOepex | cocTOosiHHE TPUPOJHOW UM COLHMANBHON | HEOOXOJMMOM JJIsl peleHUs] MPAKTUUECKHUX 3a1ay 1

€HHIO, cpepl, OCO3HaHHE rJ100aJbHOTO | SKOJIOTHYECKH OOOCHOBAaHHOTO — OTHOIIGHMS K

MPUMEHSITh XapakTepa 9KOJIOTHYECKUX podIieM; CBOEMY 3JI0POBBIO U IIPUPOTHON CpPEIe;

3HaHUs 00 - IUIAHUPOBaHWE M  OCYUIECTBICHHE | - yMEThb COOJIOAaTh MpaBHIa IKOJOTHUECKH

W3MEHEHUN JISUCTBUI B  OKpYXKalollel cpele Ha | 1enecoo0pa3Horo MoBeAeHHsI B OBITY W TPYAOBOH

KJIMMara, OCHOBE 3HAaHMA LENeH YCTOMYMBOIO | AEATENHHOCTH B IMENSIX COXPAaHEHHS CBOETO

TIPUHIUIIE] pasBUTHA YeJI0BEUECTRa; AaKTHBHOE | 3/10pPOBbS M OKpY)KalOIlell NPUPOIHON Cpeipl;

6epexIIMBOTO HENpUsATHE NEHCTBUH, NPUHOCSIIMX BpPEA | yUUTHIBATH ONACHOCTH BO3JCHCTBHS Ha IKHMBBIC

NPOM3BOJICTBA, | OKpYXalollel cpene; OPTaHM3MBI OIIPEAEICHHBIX BEIIECTB, IOHUMAs

3¢ peKTuBHO - yMeHHe MIPOTHO3UPOBATH | CMBICH  MOKa3aTelsl INpPeleNIbHOM  OIyCTUMOM

JICWCTBOBAaTh B | HEOJaronpusTHbIE 9KOJIOTMYECKUE | KOHIEHTpAlUK;

Ype3BbIYalHbBIX | MOCIEICTBUS NpeANpPUHUMACMBIX | - YMEThb IPOTHO3UPOBATh, aHAJIM3UPOBATH U

CHUTyalUsAX JIeWCTBUI, MPEOTBPAIIATh UX; OIICHUBATh c MO3UIIUH 3KOJIOTHYECKOH
- pacuiMpeHHe ONbITa JIEATEIbHOCTH | 0E30MacHOCTH MOCIIE/ICTBHS OBITOBOI u
DKOJIOTUYECKOH  HAIPaBJIEHHOCTH; - | IPOM3BOJACTBEHHOW  JICATEJBHOCTH  4YEJIOBEKa,
OBJIA/ICHUE HaBBIKAMU y4eOHO- | CBA3aHHOM c nepepaboTKoit BEIIIECTB;
HCCIIeI0BATEIbCKON, MPOEKTHOH W | UCIIOJIb30BaTh MOJYYCHHBbIC 3HAHUS ISl TPUHATHS

COHHaJ’ILHOﬁ JACATCIBHOCTH,

IPaMOTHBIX ~pEIICHUH MpobjaeM B CHTYaIMsX,
CBA3aHHBIX C XHUMHEH; - yMeTh OCO3HaBaTh
OMAacHOCTb BO3JEHCTBHA HA KHMBBIE OPraHU3MBI
ONpENENIEHHBIX  BELIECTB, IOHUMAas  CMBICI
noKasaTens IpeaebHON JOITyCTUMOM
KOHIIGHTPAIIUH, M MOSCHATh Ha MPUMEPAxX CHOCOOBI
YMEHBIICHNS W TPEJOTBPALICHUS WX BPEIHOTO
BO3JICHCTBHUS HA OPTaHU3M UYECJIOBEKA.
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TIK 1.2. B yvactu Tpy10BOro BoCIUTaHUS: -BJIQACTh CHCTEMOM XNMHWYCCKUX 3HAHUI;
OpraHu3oBsIBaT | - TOTOBHOCTh K TPYZAY, OCO3HaHME | - YMETh COONIOAATh MpaBWia 3KOJOTHYECKH
b TIPOIIECCHI LIEHHOCTH MaCTEPCTBA, TPYAOTI00HE; 1[enecooOpa3Horo MoBeACHHUS B OBITY M TPYIOBOH
CKJIQANPOBAHUS | - TOTOBHOCTh K AaKTHBHOW | NESATENPHOCTH B IEIAX COXPAHCHHS CBOETO

u JIeSTENbHOCTH TEXHOJIOTUYECKON U | 300pOBbsI U OKpYXKalOLEed MPUPOJHOU Cpe.bl;
rpy3omnepepabo | conuambHOU HaNpaBJICHHOCTH, | yUUTHIBaTh OIIACHOCTh BO3JCHCTBHA Ha JKHBBIC
TKH Ha CKJIaJe CIIOCOOHOCTB WHHUIMHMPOBATh, | OPraHU3MbI OIPEJCICHHBIX BEIIECTB, ITOHUMas

TUIAaHUPOBATh u CaMOCTOSITENIbHO | CMBICH ~ MOKa3aTelsl IMpelesIbHOM  JIOIyCTUMOM
BBITIOJIHATH TaKyIO JIESITEIbHOCTD; KOHLICHTPALIUH;

- HHTEpeC K pa3IM4YHbIM cdepam

npodeccroHaNIbHO IesTeIbHOCTH.

IK 3.1. B uwactu TpynoBoro BOCHUTaHUA: - | -BJIaJ€Th CUCTEMON XMMHUYECKUX 3HAHUM;
[Tnanuposars, TOTOBHOCTH K TPYAY, OCO3HaHHE | - YMeTh coONIo[aTh MpaBWiia IKOJOTMYECKH
MOJTOTABIMBAT | EHHOCTH MAacTepcTBa, TPYIOMIOOHME; - | IENecooO0pa3HOTO IMOBEACHUS B OBITY W TPYAOBOM

bH TOTOBHOCTh K aKTHBHOW | JNEATENBHOCTH B IIEIAX COXPAaHCHHS CBOETO
OCYIIECTBIISITh | JESTEIBHOCTH TEXHOJIOTUIECKON W | 370pOBbS W OKPYXAIOIIEH NPUPOJHOH Cpemsl;

mporecc COIMANBbHON HaNpaBJICHHOCTH, | yUYUTHIBaTh OIIACHOCTh BO3JCHCTBHS Ha JKHBBIC

MepEeBO3KU CIIOCOOHOCTH WHHIUMPOBATh, | OPTaHM3MbI OIPEICICHHBIX BEIIECTB, ITOHUMAs

rpy30B IUIAaHUPOBATh u CaMOCTOSITENILHO | CMBICH ~ MOKa3zaTelsl IMpelesIbHOM  JOIMyCTUMOI

BBITIOJIHATD TaKYIO JACATCIbHOCTD, KOHIICHTpAIUH,
- HHTEpEC K pa3Iu4YHbIM cdepam
po¢eCCUOHATBHOM JCSITeIBHOCTH.
JIP 10. B o6sacti 5K0JI0r14ecKoro BOCIUTaHUS: - copmupoBaTh MpeACTaBICHUS: O XUMHUYECKOH

3aborsammiicsi 0 | - cHOPMUPOBAHHOCTH  JKOJIOTHUECKOHW | COCTABISIIONICH E€CTCCTBCHHOHAYYHOW  KAapPTHHBI
3aluTe KYJbTYPBbI, NMOHNMAaHHC BIIUSAHUA Mupa, poJii XMMHUU B MO3HAHUU SIBJICHUI mpupoabl,
OKpy’Karomien COIIMABHO-?KOHOMHYECKHX IPOLECCOB HA | B ()OPMHPOBAHMM  MBINUICHHS W KyJIbTYpHI
cpenpl, COCTOSIHWE TPHUPOJHOM M COLMAIbHOM | IMYHOCTH, €€ (YHKIMOHATIBHOW TI'paMOTHOCTH,
COOCTBEHHOH M | cpenpl, OCO3HaHHE IJI00aJIBHOTO | HEOOXOJMMOMW ISl peIIeHNUs IPaKTHUECKHX 3a/1ad 1
qyxOu XapakTepa SKOJIOTMIECKUX IpodIIeM; 9KOJIOTHYECKH OOOCHOBAaHHOTO OTHOWIEHUS K
6e3omacHocTH, - IUIaHUPOBaHME M  OCYIIECTBIECHHUE | CBOEMY 3J0POBBIO M IPUPOJHOM CpENE;
B TOM 4HCIIE JNeWCTBHH B OKpyXKamomed cpene Ha | - yMeThb COOMIO#aTh MpaBHia IKOJOTHUECKH
g poBoi OCHOBE 3HaHMA ILeJell  YCTOWYMBOTO | IeIeCO00pa3HOro MOBEACHHS B OBITY M TPYAOBOH
pa3BUTHUA YCJI0OBCUCCTBA, AKTHUBHOC JACATCIBHOCTHU B OeIax COXpaHCHUA CBOCTO
HENPUATHE JEUCTBUM, NPUHOCSILUX BpEZ | 300POBbS M OKpYXalOLled MPUPONHON Cpenbl;
OKpYy>Karouieil cpene; YUYUTBIBaTh OMNACHOCTh BO3JEHCTBUS Ha KUBbIE
OpraHM3Mbl OIPCACICHHBIX BCIICCTB, IOHHUMadA
CMBICII  IIOKas3aTesldl IpeNelbHOW  JOIyCTUMOM
KOHIIEHTpaluy;
- yYMETb IpPOTHO3UPOBATh, AaHAIU3UPOBATH U
OLICHUBATb c HNO3ULUN JKOJIOTUYECKOH
6e3omacHoCTH MOCIEICTBUS OBITOBOM u
MIPOU3BOJICTBEHHON  JEATEIBHOCTH  YENIOBEKa,
CBSI3aHHOM c nepepaboTKOH BEILIECTB;
HCIIOJIB30BaTh IMOJYYCHHBIC 3HAHUA JId NPUHATUA
TPaMOTHBIX pEHIeHHH TpobJIeM B CHTyalusx,
CBsJ3aHHBIX C XHMHCﬁ; - YMCETb OCO3HaBaTb
OITIaCHOCTH BO3HCﬁCTBHﬂ Ha JXWBBIC OPTaHU3MBI
OINPCIACTICHHBIX BCIICCTB, IOHHUMas CMBICJII
noKas3aTens IpeaebHON JOITyCTUMOM
KOHLICHTPALIMH, U MOSCHSTH HA MIPUMEPax CIIOCOOBI
YMEHBIIEHUS U MPEJOTBPAIlEHUs HX BPEIHOTO
BO3JEHCTBUS HA OPTaHU3M UEJIOBEKA.
JIP 13. B uactu TpynoBoro BocnuraHus: - copmHpoBaTh TNpEACTaBICHUS: O XUMHYECKOH
CobOmonatomuii | - TOTOBHOCTb K TpPYyAYy, OCO3HAaHHME | COCTaBJISIOUIEH €CTECTBEHHOHAyYHOM  KapTUHBI
B CBOEH LEHHOCTH MaCTEPCTBA, TPYI0II00HeE; MUpA, POJIM XUMHHU B TIO3HAHUU SIBIEHUH IPUPOJBI,

npodeccnoHanb

- TOTOBHOCTH K aKTUBHOM

B (OPMHPOBAHMM MBIIUICHHSI W  KYJIBTYPHI
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HOH JESATEIBHOCTH TEXHOJIOTUIECKON U | IMYHOCTH, €€ (YHKIMOHAIBHOH TI'PaMOTHOCTH,
JESATEIBHOCTH COIMANBHON HaNpaBJICHHOCTH, | HEOOXOANMOH I PELICHUS TPAKTHUYECKUX 3a7ad U
STHYECKHUE CIIOCOOHOCTB WHHALUAPOBATh, | SKOJOTWYECKH OOOCHOBAaHHOTO OTHONICHUS K
MPUHIUIIBL: IUTAaHAPOBATh " CaMOCTOATENHHO | CBOEMY 30POBBIO M IPUPOIHOIL cpene;
YECTHOCTH, BBITIOJTHATH TaKyIO 1ESTEIbHOCTD; - yMeTb COONIONaTh TpPaBHIAa 3KOJIOTHYECKH
HE3aBUCHMOCTH | - HMHTEpEC K pPasIUYHBIM cdepaM | 1enecooOpa3HOTO MOBEACHUS B OBITY W TPYAOBOM
, npodeccroHaNBHO IeaTebHOCTH. JeITeIBbHOCTH B LEISIX COXPAaHEHHUs CBOEro
npodeccronans 30pOBbsI M OKpY’KaloIled MNPHPOTHONH Cpelsl;
HOTO YUUTBIBATh OIIACHOCTh BO3JCHCTBUSA Ha JKUBBIC
CKENTHLIU3MA, OpPraHU3MBl ONPENAEICHHBIX BEIECTB, IMOHUMAs
MPOTUBOAEUCTB CMBICI TIOKa3aTens IpeAenbHON  JomycTUMON
Ul KOPPYNIHUU KOHIIEHTPAIIH;
U 9KCTPEMU3MY, - yMeTb NPOTHO3UPOBATh, AHAIN3UPOBATH U
oO0amarommn OLIEHUBATh C MO3ULIUHA 3KOJIOTHUECKON
CHCTEMHBIM 6e3omacHOCTH TIOCIIEACTBHSA OBITOBOM "
MBIIIICHUEM H MIPOM3BOJICTBEHHON  IEATENBHOCTH  YEJIOBEKa,
yMEHHEM CBSI3aHHOU c nepepaboTKoH BEILIECTB;
NPUHAMATH HCTIONB30BaTh MONYYCHHBIC 3HAHUS AT MPUHATHS
pelieHue B TpaMOTHBIX peHIeHuH npobieM B CHTyalusx,
YCIOBHAX CBA3aHHBIX C XHUMHEH; - yMeTh OCO3HaBaTh
pucka u OMAacCHOCTh BO3JCHCTBHA Ha KMBBIE OPraHU3MBI
HEOIIpeIeICHHO ONpeNIeIeHHBIX ~ BENIeCTB,  IOHUMAas  CMBICI
CTH MOKa3aTes NIpEAEIbHOU JIOITyCTUMOH
KOHLICHTPALNH, U MOSCHITH HA MIPUMEPAx CIIOCOOBI
YMEHBIICHUS ¥ TIPEJOTBPAILCHUS HX BPEIHOTO
BO3/ICHCTBUS HA OPTaHU3M YETIOBEKA.
JIP 15. OBnazneHue YHUBEPCAJIbHBIMU | - YMETh IUIAHUPOBATH M BBINOJHATH XUMHUYECKHUI
OTKpBITHIH K KOMMYHHUKAaTHBHBIMH JAC€HCTBUSIMU: 9KCIIEPUMEHT B COOTBETCTBHHM C IIPABWIAMH
TEKYIIAM H 6) coBMecTHas JesITEIFHOCTD TEXHUKH 0€30IacHOCTH Tpu  OOpalleHnu C
MEepPCTIEKTUBHBI | - MOHUMATh u UCIIONIb30BaTh | BEIIECTBAMHM M JIaDOpaTOpHBIM 00OPYHAOBaHUEM;
M H3MEHEHHUSIM | MPEeHuMyIIecTBa KOMaHHOH U | TIPECTaBIIATh pe3yIbTaThI XMMUYECKOTO
B MHUpE TpyJa U | MHAWBUAYAIbHOU pabOTHI; JKCIepuMeHTa B (opMe 3amucH  ypaBHEHHH
npodeccuit - NIPUHUMATD e COBMECTHOH | COOTBETCTBYIOIIMX peakuuii U (GopMyJIHpoBaTh
JIeSITETIbHOCTH, OpTraHHU30BBIBATh U | BBIBOJBI HA OCHOBE 3THX Pe3yJIbTATOB;
KOOPAWHUPOBATh  JEWCTBUS 1O €€ | -yMeTh CaMOCTOSITEIbHO IJIAHUPOBATh U MPOBOIUTH

JIOCTIXKEHHUIO: COCTABJISITh TUJIaH ACHCTBUH,
pacnpeneniaTh pojidi € Y4eTOM MHEHUi
VY9aCTHHKOB ~ OOCY)XIAaTb  PE3yJbTaTHI
COBMECTHOH paboTHI;, - KOOPAHHUPOBATH U
BBITIOJTHATh paboty B YCIIOBUSIX
peabHoro, BUPTYaJILHOTO u
KOMOUWHHPOBAHHOTO B3aWMO/ICHCTBUS;

OCYILIECTBIISITh MMO3UTHBHOE
CTpaTeruueckoe MOBEJEHUE B Pa3IUYHBIX

CUTyalUsiX, TMpPOSBISATH TBOPYECTBO U
BOOOpaxkeHUe, ObITh MHUIIUATHBHBIM
OBrnagenne YHHUBEPCAILHBIMH

PETYIATHBHBIMU JICHCTBUAMU:

T') IPUHATHE ce0sl U IPYTUX JIIOAEH:

- TNpUHUMaTb MOTHUBBl W apryMEHTHI
JIpYTUX JIOJIEH NP aHaJIM3e pe3ybTaToB
JIeSTeIIbHOCTH;

- IPU3HAaBaTh CBOE MPABO U MPABO JPYTHX
mioned  Ha  OIIMOKH; pa3BUBaTh
CIOCOOHOCTh TOHHUMATh MHpP C TO3UIUHU
JPYroro 4ejaoBeKa;

XMMHUUYECKHH KCIIEPUMEHT C COOJII0/ICHHEM TIPaBUII
OezomacHoro oOpamieHHs C  BELNIECTBAMH H
nabopaTopHEIM 000pyIOBaHHEM, (POPMYITHUPOBATH
LEJH MCCICNOBAHUS, NMPEAOCTABIATh B Pa3IMYHON
(bopMe pe3ysbTaThl SKCIIEPUMEHTa, aHATU3HUPOBATh
U OLICHUBATH UX TOCTOBEPHOCTE;




1.3 Koutpoabr u oueHka

AUCHMILJIMHBI IO pa3aejiaM, TeMaM

pe3yJIbTaToOB
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OCBOCHHUSHA

o0meo0pa3zoBaTeIbHOM

HaumeHnoBanue paszacia, TCMbI

IMoka3zartenu OLEHKH
pesynbTaTa

®DopMBI KOHTPOJIS U
OLICHUBaHUS

Paznen 1. OcHOBBI CTpOCHUA BCIICCTBA

OK 01, OK 02, OK 04,
OK 07, TIK1.2, TIK 3.1

CamocrosrtenbHast pabora

Tema 1.1. CrpoeHne aToMOB XHMHYECKUX
3JIEMEHTOB M IPUPOJA XUMHUECCKOH CBSI3H

Omnpoc, mpakTigeckas padora

Tema 1.2. Ilepunognyeckuii 3akoH u Tadbmuma J.1.
Menpaeneena

Omnpoc, npakTudeckas padota

Pazgen 2. Xumudeckue peakuuu

OK 01, OK 02, OK 04,
OK 07, I1K1.2, TIK 3.1

CamocrosrenbHas paborta

Tewma 2.1. Tunsl XUMHYECKUX peakUui

Ompoc, npakTrdeckas pabora

Tema 2.2. DnexTponuTUdecKkas AUCCOLMALMA U
HOHHBIA 0OMeH

Ompoc, JabopartopHast
pabota

Pazgen 3. CrpoeHue U CBOMCTBa HEOPTaHUYECKUX
BEILECTB

OK 01, OK 02, OK 04,
OK 07, ITIK1.2, TIK 3.1

CaMocrTosTenbHas pa60Ta

Tema 3.1. Kiaccudukanus, HOMEHKIATypa u
CTPOEHHE HEOPraHNYECKUX BEIIECTB

Ompoc, npakTadeckas pabora

Tema 3.2. ®usuKo-XMMHYECKHE  CBOWCTBa Omnpoc, naboparopHas padbora
HCOPraHMYCCKNX BCUICCTB
Tema 3.3. IIpou3BOACTBO  HEOPTraHUYECKHX Omnpoc, pakTrueckas padora

BEILlECTB. 3HAYCHUE M NPUMEHEHHE B OBITY M Ha
IPOU3BOJCTBE

Paznen 4. CtpoeHue M CBOMCTBAa OpraHMYECKHX
BEIIECTB

OK 01, OK 02, OK 04,
OK 07, IIK1.2, TIK 3.1

CamocrosrensHas pabota

Tema 4.1. Knaccudukamus, crpoeHHe U
HOMEHKJIATypa OpPraHHYeCKHX BEIESCTB

Omnpoc, mpakTuueckas padota

Tema 4.2. CBolicTBa OPraHUYECKUX COEAMHEHUN

Omnpoc, maboparopHas paboT

Tema  4.3. Opranuueckue  BewiecTBa B Omnpoc, mpakTH4eckas padora,
JKU3HEACATEIPHOCTH deloBeKka. IIpon3BoACTBO U nmabopaTopHast paboTa
pUMEHEeHNE OpTaHUYECKUX BEIIIECTB B

MPOMBIIIIEHHOCTH

Pazgen 5. Kunernueckue M TepMOJIMHAMHYECKHE OK 01, OK 02, OK 04, CamocrosrenbHas paborta
3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHUX OK 07, TIK1.2, TIK 3.1

peakuui

Tema 5.1. Kuneruueckue 3aKOHOMEPHOCTH Omnpoc, maboparopHas pabora

MPOTCKAHUA XUMHUYCCKUX peaKuHﬁ

Tema 5.2. TepMoauHaMUYeCKHe 3aKOHOMEPHOCTHU
IIPOTEKaHUsl XUMHMYECKHX peaxuuil. PaBHOBecue
XUMHUUYECKUX peaKInil

Omnpoc, naboparopHas pabota

Paznen 6. JlucniepcHble cUCTEMBI

OK 01, OK 02, OK 04,
OK 07, TIK1.2, TIK 3.1

CamocrosrensHas pabota

Tema 6.1. JluctiepcHple cuCTeMBI U (AKTOPHI UX
YCTOMYUBOCTH

Omnpoc, npakTudeckast pabora

Tema 6.2.MccrenoBanne CBOWCTB IHCTIEPCHBIX
CHCTEM JUIsl UX MJICHTU(PHKAILNH

Omnpoc, maboparopHas padbota

Paznen 7. KauecTBeHHBIE peakuuu OOHapy>KEHUS
HEOPraHUMYEeCKUX M OPraHUYECKHX BELIECTB

CaMmocrosTelbHas pa60Ta

Tema 7.1.00HapykeHHE OpPraHUYECKHX BEIIECTB
OTJENBHBIX KJIaCCOB c HCIOJIb30BaHUEM
Ka4eCTBEHHBIX PeaKuuil

OK 01, OK 02, OK 04,
OK 07, TIK1.2,TIK 3.1

Ompoc, tabopaTtopHas paboTa

Tema 7.2. OOHapyXeHHE OpPraHMYECKUX BEIIECTB
OTJENbHBIX KJIaCCOB c HCIOJIb30BaHUEM
Ka4eCTBEHHBIX PeaKLuil

Ompoc, tabopaTtopHas paboTa

Paznen 8. Xumust B OBITY M IIPOM3BOJCTBEHHOM

OK 01, OK 02, OK 04,

CaMocTosTelbHas pa60Ta
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IEITEILHOCTH Y€JIOBEKA OK 07, TIK1.2, IIK 3.1

Tema 8.1. Xumust B OBITY W IPOHM3BOIACTBEHHOU Omnpoc, npakTiueckas pabdora
JeATeIbHOCTH YeIoBeKa

1.4. Cucrema KOHTPOJIS M OLEHKH OCBOCHHSI NMPOrpaMMbl 0011e00pa3oBaTeIbHOI
AUCHHUILIMHBI

1.4.1. @opma npomesicymounou ammecmayuu no 06weobpazo8amenbHol OUCYUNIUHE

Tabnuna 2.
OO6meoOpa3zoBaTe/bHasI AUCHUILIMHA @opMBbI POMEKYTOUHOI aTTeCTANNHU
1 2
OO/.12 Xumus JuddepeHunpoBaHHbIi 3a4eT

1.4.2. Opeanuzayus meKkyweco KOHMPOJsL YCNeBaeMoCmu U  NPOMENCYMOUHOU
ammecmayuy N0 UMo2am 0C80eHUs NPOSPAMMbL 00Ue00Pa308amMeNbHOU OUCYUNTIUHDBL

B nepuon o6ydenus no obpazoBarenbHoil nporpamme CIIO ¢ mosyueHueMm cpeaHero
00pa30BaHMs OCYIIECTBISETCS TEKYIIUH KOHTPOJIb YCIIEBAEMOCTH CTYIEHTOB U MPOMEXKYTOUHAS
aTTecTanus 1o o0eo0pa3oBaTeNIbHBIM JUCITUTIIMHAM.

Texymmii KOHTPOJIb OCYIIECTBISIETCS. B Tpeeiax y4eOHOro BPEMEHH, OTBEIEHHOTO Ha
00111e00pa30BaTEeIbHYI0 AUCIUIUIMHY, OIIEHHWBACTCS MO MATHOAIbHOM Imkane.  Texkymuid
KOHTPOJIb TPOBOJIUTCS C IENbI0 OOBEKTHBHOW OIEHKHM KauecTBa OCBOCHHS IPOTPAMMBI
JUCLUIUIMHBL, a TaKKe CTUMYJIUPOBaHHUS Y4eOHOH JEATENIbHOCTH CTYAEHTOB, MOJATOTOBKH K
IPOMEXYTOUHOW aTTecTallul M O00ecledyeHUus MaKCHUMaJbHOM 3(PQPEKTUBHOCTH Y4eOHOTO
nporecca. Jls OIEHKM KayecTBa IMOATOTOBKH HCHOJIB3YIOTCS pa3ivuHble (OpPMBI U METO[IbI
KOHTpoJs. Tekyuii KOHTPoJIb 0011e00pazoBaTeIbHON TUCIMITIIMHBI OCYIIECTBIsIETCS B (popme
YCTHOTO OTIPOCA; 3alIUTHI MPAKTHYECKUX 3a/JaHui, pedepara, TBOPUECKUX padOT; BBHITOTHEHUS
KOHTPOJIbHBIX W TECTOBBIX 3aJ[aHUI; PEIICHHs CHTYallMOHHBIX 33724 U JPYTuX (OpM KOHTPOIIS,
IPEelyCMOTPEHHBIX MpOorpaMMoi 00111e00pa3oBaTeIbHON IUCIUILIMHBI.

[IpomexxyTouHasi aTTrecTanys TMPOBOAUTCS B (GopMe, MPEeIyCMOTPEHHOH IUIaHOM
yueOHoro npotecca: JudpepeHIIMpOBaHHbIN 3a4eT.

B nmepuox cnoXHOH CaHMTAapHO-3MUAEMUOJOTMYECKOM OOCTAaHOBKM WM JAPYIHX
CUTYallUsIX HEBO3MOXXHOCTH OYHOTO OOYyYEHHs M MPOBEJICHMs aTTECTAllMU CTYIEHTOB KOJUIEIXK
peanu3yeT oOpa3zoBaTelbHbIE NPOTPAMMBl WJIM HX 4YacTH C TNPUMEHEHHEM 3JIEKTPOHHOTO
oOy4YeHHs, JWCTAHIIMOHHBIX  OOpa30BaTENbHBIX  TEXHOJNOTHH B  MPEIYCMOTPEHHBIX
3aKOHOJATeIhCTBOM (popMax OOydeHHS WM TIPH WX COUYETAHWH, MPHU TPOBEICHUH y4eOHBIX
3aHSATHH, TPAKTUK, TEKYIIETO KOHTPOJS YCIIEBAEMOCTH, MPOMEKYTOUYHOW, MUTOTOBOW W (WJIH)
TOCyJapCTBEHHON HTOTOBOM aTTECTAllNN O0YJIarOIIUXCSI.

@opMbl U Tpolenypa TEKYIIEro KOHTPOJIS M MPOMEKYTOUHOM aTTeCTallud 3HAHUN
CTYACHTOB ONPEACNAIOTCS TOJOKEHUAMHU: «O TeKylmeM KOHTpoJie M IMPOMEXYTOYHOH
aTTecTalud oOydaromuxcs», «O NPUMEHEHHM »3JIEKTPOHHOTO OOYyYeHUSs, JUCTAHLMOHHBIX
0o0pa30oBaTeNbHBIX TEXHOJIOTMH TMpH peajau3aluu o0pa3oBaTeNbHBIX mporpamm», «O0
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opranm3anuu oopaszoparenpHoro mporecca B UIIOY «MKCO» B ¢Bs3U ¢ NMPOPHIAKTHYECKUMHU
MepaMH, CBA3aHHBIMU C YTPO30i KOPOHABUPYCHOH MH(DEKLIUNY.

2. BAJAHUA JJIA KOHTPOJIA U OHEHKN OCBOEHMUSA ITPOI'PAMMBI
OBIIEOBPA3OBATEJIbHOU JTUCIIUILIMHBI

2.1. 3axanus I TeKyLIero KOHTPOJIst

CTpyKTypa KOHTPOJIbHO-OII€HOYHBIX CPEICTB:

Ha3nauyenmue:
KOC npegna3zHaueH [uisi KOHTPOJIS M OLICHKU PE3YJIbTATOB OCBOEHUS TEM I10 HEOPTaHUYECKOU
XUMUHU

dopma: camocTosITeNbHas padoTa

YMeHus: MpoBEpKa 3HAHUN M0 HEOPTAaHUYECKOW XUMUAU

3nanus: Kiaccupukaims XUMHYECKHX AJIEMEHTOB (S-, P-, O-ayemenTsi). BaneHTHbIC
AJEKTPOHBI. BanenTtHoCTb. DIeKTpOHHAs npuponaa XUMHYECKON CBSI3H.
DIEeKTpOoOTpULIaTebHOCTh. KOBajieHTHAs! CBA3b, €€ PA3HOBUIHOCTH M MEXaHU3MbI 00pa30BaHUs
(oOMeHHBIN U JIOHOpHO-aKueNnTOpHbIH). MoHHas cBs3b. Metamnmudeckas cBsizb. Bomopoanas
cBa3b. llepuonnueckas cucrema xumuyeckux dieMeHToB J[.M. MenneneeBa. dusnueckuii
cMmbicnn [lepuogumueckoro 3akona JI.JMI. MenpeneeBa. 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB
XUMHYECKHX JJIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CJIOXKHBIX BEIIECTB B COOTBETCTBUU C
MOJIO)KEHUEM XUMHUUYECKOro 3yiemeHTa B llepmoamdeckon cucreme. MHpPOBO33pEHUECKOE U
Hay4Hoe 3HadyeHue Ilepmoanueckoro 3akona JI.1I. MenneneeBa. IIpornossr /.M. Menneneesa.
OTKpBITHE HOBBIX XMMHUYECKUX 3JIeMEHTOB. Kiaccuukamuss ¥ THIIBI XUMHUYECKUX PEAKIUN C
y4acTHeM HEOPraHWYeCKUX BemiecTB. KonumdecTBEHHbIE OTHOIICHHS B XUMHU. OCHOBHBIC
KOJINYECTBEHHBIE 3aKOHBI B XUMHUU U PACUETHI 10 YPABHEHUSIM XUMHUYECKUX peakuuii. Monb kak
€UHUIA KOoJMYecTBa BeulecTBa. MoispHas Macca. 3aKOHBI COXPAHEHUsI MacChl M SHEPrUU.
3akon ABorajapo. Monsipablii 00beM Ta3oB. OTHOcUTENbHAsl TMJIOTHOCTh Ta30B. OCHOBHBIE
KJIACChI CTIOKHBIX BEIIECTB (OKCHIBI, THAPOKCUIBI, KUCIOTHI, colu). HoMeHkaTypa u Ha3BaHUE
HEOPraHMYECKUX BEIIECTB UCXOJS U3 UX XUMHUYECKOH (OPMYIIbl MIIM COCTABICHHE XMMHUECKOM
(bopMyJIIBI UCXO/S M3 HAa3BaHUS BEIIECTBA 110 MEXYHAPOIHOU WM TPUBUATHLHON HOMEHKIIATYpE.
MexxMonekynspHble B3auMojeicTBus. Kpucramioruaparel. ArperaTHble COCTOSIHHS BEIIECTBA.
Kpucrannmaeckue u amopdHbie BemiecTBa. THMBI KPUCTAUIMYECKHX PEHIETOK (aToOMHasi,
MOJICKYJISIpHAs, MOHHAS, METaJUTMIeCcKasi).

3aganue 1Js1 00y4ar0mMXCcst

BapmuanTt 1

1. ONEeKTPONUTHIECKAs TUCCOIUAIINS ITO:

A) npoiecc 00pa30BaHUs HOHOB U aTOMOB

B) IpoLIECC paciia/ia BEUIeCTBa Ha HOHbI IPU PACTBOPEHHUHU HJIH TIPH TUIABICHUN
C) HPOIECC pacrajia MEKTPOIUTOB Ha aTOMBI

D) npoLecc MPUCOSAMHEHUS HOHOB JUISI 00pa30BaHMs MOJICKYII

E) MIPOLIECC paca/ia BEIIECTBA Ha MOJIEKYJIbI
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OMHOBPEMEHHO HAXOJUTHCS B BOJHOM PACTBOPE HE MOTYT UOHBI
Na* u OH'

Zn*"u CI

Na*H SO4?

Ktu NOz -

Ag"uCl

Jlammia mpoOBOAMMOCTH CHITLHO 3aropaeTcsi, KOria 3J1eKTPOJI MOTPYKEH B 3TO BENIECTRO.
XJIOPUA HATPpHs (TBEPIIOE)

caxap (pacTBop)

crupT (pacTBOp)

XJIOPUI HATPHs (PacTBOP)

caxap (TBepzoe)

YTto Takoe KaTaau3aTopbl?

BEIIECTBA, KOTOPbIE YBEIUYUBAIOT CKOPOCTh PEAKIIUH, 4 3aTEM CHIKAIOT €€

BELIECTBA, YCKOPSIOIINE CKOPOCTh PEAKIMH, HO HE BXOASIIUE B COCTAB MPOIYKTOB PEAKIINU
BEIIIECTBA, YCKOPSAIOLINE CKOPOCTh PEAaKLMH, HO BXOASIINE B COCTaB IPOJYKTOB PEAKLIUU
TOPMO3HUT CKOPOCTb PEAKLIUH

MOIIEPKUBAET HOPMAIBHYIO CKOPOCTh PEAKINH

YUTO M3 MEPEYUCIEHHOIO HE CHIXKAET CKOPOCTh peakuuu?
[TonmxeHue Temneparypbl

YMeHblIEeHNE UION[aAN B3aUMO/ICHCTBYIOIIEN MOBEPXHOCTU
YMeHbILIEHNE KOHIEHTPALUN PEareHToB

Hcnonp3oBaHue kaTanu3zaTopa

Hwu ogun n3 0TBETOB

CO@,HHHCHHS{ C OHHHaKOBOﬁ CTCIICHBIO OKUCJICHUS CCPBI
H,S — SO,

HS— S

50, — K,S03

SO3 — H,S03

S0, — S

I[I/Ial"paMMa, IMOKa3bIBarOIIast MPOLECC OKNUCIICHUA:
N+5 — N+4

0% — O?

MH7+ N MH+2

Cu+? — Cu®

§230

Kaxkoii 13 piieMeHTOB HEMeTAIUT?
Al

Fe

Ti

N

Ag

II{emouHbIe METATIIIBI
Keneso u k0baabT
Kanuii u HaTpuit
Menp 1 30110TO
Bonopoa u nutuii
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E) LuHK 1 anmoMuHAN

10. VkakuTe MpaBWIbHBIE (GU3HYECKHE CBOHCTBA MOJICKYIIBI KUCIIOPOIa:
A) BecuperHslii ra3, 6e3 BKyca U 3amaxa, XOpolIio pacCTBOPUM B BOJIE
B) BecuperHslii ra3, 6e3 Bkyca U 3amaxa, Majo pacTBOPUM B BOJIE

C) BecuBetHsiif ra3, 6e3 BKyca, ¢ 3a11axOM XOPOIIIO PACTBOPHUM B BOJIE
D) BecupetHslii ras, 6e3 BKyca, ¢ 3al1axoM, Majio paCTBOPHUM B BOJIE
E) BecupeTHslii ra3, co BKyCOM U ¢ apOMaTOM, MajlO paCTBOPUM B BOJIE
11. OneMeHT M(Q 0051aaeT ... XHMHIECKON CBS3BIO.

A) KOBAJICHTHOH HETIOISPHOU

B) HOHHOM

)] KOBAJIEHTHOM TOJISIPHOI

D) MeTaJUINYeCKOH

E) BOJIOPOJTHOM

12. O0BeM 5 MOJIb Ta3000pa3HOrO a30Ta MPH HOPMAJIbHBIX YCIOBHSIX:
A) 56 1.

b) 22,4 n.

C) 112 .

D) 11,2 o

E) 224 1.

13. Omnpexnenure maccy 0,5 mons CuSQa.

A) 160 .

B) 80r.

C) 106T.

D) 18r.

E) 250 .

14. CrnoxHoe BEeIIecTBO

A) BOZIOPO/T

B) KHCIIOPOJT

C) BOJIA

D) HATpUit

E) Oapuit

15. Oxkcup ¢ BaenTHoCTHIO (V1)

A) MnzO7

B) P20s

C) CrOs

D) Na20

E) Al,O3

Bapuanr 2

1. Onpenenuts 00beM raza (nmpu HY), Beigenstomuiicst npu cmemmBanuu 106 T kapoonara Hatpus u 0,5
MOJIb PACTBOPOB XJIOPHCTOTO BOJIOPOJA:

A) 3361
B)  224un
C) 16,81
D) 5,6 1

E) 112

2. K roMoreHHbpIM peakiusiM OTHOCUTCS



A) 2Ca
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+ 0, — 2Ca0O

B) C + 0,- —»CO0,
C) 2Li + H, — 2LiH

D) CaO + H20 — Ca(OH):

E) 2NO + 02 — 2NO;

3. Kakas peakuust OvicTpee?

A) Ca+ HC1 at 40°C

b) Ca+ HCI1 at 10°C

C) Ca+ HCI1 at 0°C

D) Ca+ HC1 at 50°C

E) Ca+ HC1 at 70°C

4. B 060ux ciydasix ecTh TOJBKO OJJMH BOCCTAaHOBHTEIb
A) HzS, S03

B) NHs, N2

C) S0s, CO,

D) HS, HC1

E) S, 0,

5. OrmpesienuTe BEIIECTBO C TAKOM )K€ CTEMIEHBIO OKUCICHHS H BAJICHTHOCTBIO aTOMa a30Ta. :
A) NHA4CI

B) NH3

C) N2

D) NH4NO3

E) HNO3

6. DneMeHT, IMEIOIINI CBOWCTBA, CXOJHBIE CO CBOMCTBaMHU OpoMa
A) KHCIIOPO/T

B) XJI0p

C) cepa

D) KaJIuii

E) KPHUITOH

7. BasieHTHOCTh KHUCIIOPO/Ia B COSTMHEHHUSIX

A) YeThIPEXBAICHTCH

B) JIBYXBaJICHTEH

C) [ATHBAJIEHTEH

D) TPEXBaJIEHTEH

E) HC MMEET BaJIeHTHOCTH

8. B amMMuake U XJI0puie MarHusi XUMHUYECKasi CBSI3b COOTBETCTBEHHO
A) MOHHAsl ¥ KOBAJICHTHASI MOJISIPHAS

B) KOBAJICHTHAs! MOJISIPHAsT M HOHHAS

C) KOBAJICHTHAs MOJISIPHAsT K METAJUTNYECKast

D) KOBAJICHTHAs! HETOJIIPHAS U METaJITHYEeCKas

E) KOBAJICHTHAs! HETOJIIPHAs ¥ HOHHAS

9. Onpenenure Koau4ecTBO aToMoB 15,5 T hocdopa:
A) 1,204*10%,

B) 0,90MO%,

C) 1,806*10%,

D) 0,301*10%,

E) 0,602-10%.
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10. Onpenenute 00beM 9,03 * 102 mosekysisl yriekucioro rasa (mpu HY)
A) 33,6 m.

B) 11,2 .

C) 44,8 .

D) 4,48 .

E) 22,4 1.

11. Onpenenute Maccy aMMuaka 44,8 mutpa npu HOPMabHBIX YCIOBHSX ...
A) 224 1.

B) 112r.

C) 17 .

D) 84r.

E) 34r.

12. O30H TsKeNee Ta3000pa3HOro KUCIOPOaa

A) B2 pasza

B) B 2,5 paza

C) B 3 pasa

D) B 1,5 pasa

E) B 4 pasza

13. DK30TepMHUYECKas PeaKIus

A) CH4+2H,0 — C0,+4H
B)  Ng+3H;— 2NHs

C) 2H,0 — 2H,+0;

D) 2503 — 2S50,+0,

E) N,+0, — 2NO

14. Onpenenure TUMNBI PEAKLIUU:
1) 2Fe+3C1, — 2FeCls
2) 2A1(OH); — A1,05+3H20

A) 1-paznoxenus, 2-oOmeHa

B) 1-coenuHenus, 2-3aMeleHus
C) 1-06mMeHa, 2-COCAMHCHIUS

D) 1-coenunust, 2-pa3noxKeHus
E) 1-paznoxeHus, 2-3aMeeHUs
15. Oxcuy 00J1a1aI0IIHMM KMCIOTHBIMU CBOMCTBAMM.
A) K

B) Ca

C) Cl1

D) Ba

E) Mg

2.2. 3aganus 11 IPOMEKYTOYHOM aTTeCTALMHU

Ha3na4yenmue:
KOC npennazHaueH [uis KOHTPOJISE U OLIEHKHU pE3yJIbTaTOB OCBOCHMs 00I1e00pa3oBaTeIbHOM
JUCLUIUIUHBL «XUMUSI»

®opma: 1uppepeHIUPOBAHHDBIN 324€T

Cnucox BonpocoB K 1ud¢gepeHIupOBAHHOMY 3a4eTy

1. CTpoeHI/Ie aTOMOB XMMHYECCKHUX BJICMCHTOB U IIpHUpoaa XUMHYECKOM CBSI3U
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2. Tlepuonmueckuii 3akoH u Tabnuua /.M. Menneneesa

3. Tumbl XUMUYECKUX PEaKIUit

4. DNeKTpOJIMTHYECKAs TUCCOLUAIN U HOHHBIH 0OMeH

5. Kiaccuduxanus, HOMEHKIIaTypa U CTPOEHUE HEOPTaHUYECKUX BEILIECTB

6. PU3MKO-XMMHUYECKHE CBOMCTBA HEOPraHUYECKHX BEILECTB

7. IIpou3BoACTBO HEOPraHMYECKHUX BEIECTB. 3HAUCHHE W HPUMEHEHHE B OBITY U Ha
IIPOU3BOJCTBE

8. Knaccudukanus, crpoeHre 1 HOMEHKJIATypa OpraHMYECKUX BEIECTB

9. CBoiicTBa OpraHUYECKUX COCIUHEHHHA

10. Opranuyeckre BemeCTBA B JKU3HEIACATEIBHOCTH UeloBeka. IIpom3BoacTBO W
IPUMEHEHNUE OPIraHUYECKUX BEILECTB B IIPOMBIIIEHHOCTH

11. Kunetnuyeckue 3aKOHOMEPHOCTH IPOTEKAHUS XUMUYECKUX PEaKIHii

12. TepmoauHaMu4eckue 3aKOHOMEPHOCTH IPOTEKaHUs XMMUYECKUX peakiuil. PaBHoBecue
XUMHUYECKHUX PEAKIIUN

13. lucnepcHble cucTeMbl U (PaKTOPbI UX YCTOHUMBOCTH

14. UccnenoBanue CBOWCTB AUCHEPCHBIX CUCTEM JJIS MX MJIEHTU(DUKALUU

15. OGHapyxeHHe OpraHM4ecKuX BEIIECTB OTACJIBbHBIX KJIACCOB C MCIOJIb30BAaHUEM
Ka4eCTBEHHBIX PEaKIU

16. OOHapy)xeHHEe OpraHWYEeCKHUX BEIIECTB OTHCNBHBIX KJIACCOB C HCIIOJIb30BaHUEM
Ka4eCTBEHHBIX PEaKIU

17. Xumus B ObITY ¥ IPOU3BOACTBEHHOM JEATEIbHOCTH YEIOBEKa

3aganue

Bapmuanr 1

1. C xakuMH U3 EPEUnCICHHBIX BELIECTB OyA€T pearupoBarh Bo/a. 3alUIIUTE YpaBHEHHE
peakuuii, MOJNHUIINTE TUIIBI PEAKIIUNA U HA3BaHUS CII0KHBIX BEILIECTB.

Al Li P20s5 02 (4 6anna)

2. Kakyro mMaccy umeer kucnopos oobemom 7 11?7 (1 6aswn)

3. 3anumuTe ypaBHEHUS PEAKIM, C MOMOIIBIO KOTOPHIX MOXKHO OCYIIECTBHUTH CIICAYIOIINE
npespatienus. PacctaBbre KO3QPUIIUEHTHI.

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

4. 3aKOHUUTE YpaBHEHHs peaKluid, pacCcTaBbTe KOIPPHUINESHTHI:
Mg + H2CO3 =

Ag + HNO3 (xoH11.) =

H2S504 + Fe2 03 =

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

Bapmuanr 2
1. C kakuMH M3 TEpPEYUCICHHBIX BEIIECTB OyIeT pearupoBaTh BoJa. 3alUIINTE YpaBHEHHE
peaxkuui, MOANUILIUTE TUIIBI PEAKLIUN U Ha3BaHUS CIIOKHBIX BELIECTB

K,

Ho, C0;,  ZuO (4 6ama)

2. Kakoii 00beM 3aHuMacT a30T Maccoi 14 r? (1 6as)

3. 3anummTe ypaBHEHHSI peakuid, C ITOMOIIBI0 KOTOPBIX MOKHO OCYIIECTBUTE CIICAYIONTHE
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npespamieHus. PaccraBpre K03 GUIIUEHTHI.

H20 => H3PO4 =>Zn3(PO4)2 (2 6a/wL1 a)

4. 3akOHUYNTE YpaBHEHHS PEaKIUi, paccTaBbTe KOA(POUIIMCHTHI:
Zn + H2504 (paz6.) =

Zn + 2H2S04 (koH11.) =

HC1+ NaOH =

HNOs + K,C03 = (4 6ana)

Ycii0BuUS IPOBETEHUS
[TpomexyTouHast aTTecTalys MPOBOJUTCS B OJMH ATAIl — BHINOJIHEHHUE TECTOBBIX 3a/laHUM;
KosinuecTBO BApHAHTOB 3a/1aHUS IS IK3aMEHYIIerocsi — 2
Bpems BeinosiHeHus 3aganus - 40 MUHyT
OO6opynoBanme: uCcT Oymaru, mapuKoBas pydyka, TadiauIa KBaJapaTos.

Kpurepumn oueHuBanust
OTBET OLICHUBACTCS OMMEMKOU «5)», €CIIN:

90% u OoJiee IPaBUILHBIX OTBETOB,;
Ommemrxa «4» CTaBUTCS B CIEAYIONINX CITydasX:
Ot 75% no 89% npaBUIBHBIX OTBETOB
Ommemka «3» CTaBUTCS, €CIIU:
Ot 50% no 74% npaBUIBHBIX OTBETOB
OtMeTKa «2» CTaBUTCS, €CIIH:
Menee 50% npaBHIBHBIX OTBETOB
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3. PEKOMEHAYEMAS JIMTEPATYPA U UHBIE UCTOYHUKHN

OCHOBHBIE HCTOYHMKH:
1. C.I'abpuensn. Y4yeOHUK U1 001ieoOpa3oBaTeNbHbIX yupekaenuid. «Xumusg. 10 kimacc.

BazoBerii ypoBenb». - M.: Jlpocda, 2021.
2. C.I'abpuenss. YueOHuk mjsi 00mieo0pa3oBaTeabHbIX ydpexaeHuid. «Xumus. 11 kiacc.
BazoBerii ypoenb». - M.: Jlpocda, 2021.
JlonoJIHUTeIbHAS JTUTepaTypa
1. C.I'abpuensn, U.I'. OctpoymoB, A.I'.BBenenckas. «Opranudeckass XUMHS B TeCTax,
3ajayax u ympaxkHeHusix. 10 kmacc. YyeOHoe mocobue i o01eoOpa3oBaTeIbHBIX
yapexaeHui», M: [Ipoda. 2019.
2. O.C.Tabpuensn, N.I'. OctpoymoB. Xumusi. Matepuansl s noarotosku k EI'D, M.:
Hpoda, 2021.
3. O.C.TIaopuensn, ILI. Octpoymon. I1.B.PemeroB 3amaum mo XWMHH W CIIOCOOBI HX
pemenns 10-11 xmacest. M.: [Ipoda, 2019.
4. C.I'abpuensH, U.I'. Octpoymos, A.I'.Beenenckas. «O0mas XuMusl B TeCTax, 3aja4ax u
ynpaxHeHusx. 11 kmacc. YyeOHnoe mocobue A o0uieo0pa3oBaTeIbHbIX YUPEIKICHUI,
M.: ipoda, 2019.
5. O.C.TIabpuensn, N.I'. OctpoymoB. Xumusi. Marepuainsl ans noarotoBku k EI'D. », M.:
Hpoda, 2019.
6. O.C.T'abpuensa, ILI. Octpoymos. I1.B.PemeroB 3amaum mo XMMHH W CHOCOOBI HX
pemenns 10-11 xmacesl. M.: [Ipoda, 2019.
HNHTepHET-UCTOYHUKH
1. http://vvww.alhimik.ru IpeacraBieHsl ciaeayromue pyoOpUKK: COBETbI a0UTYPUEHTY, YUUTEITO

XMMHH, CIPAaBOYHUK (O0YEeHBb OOJbINas MOAOOpKa TAaOJIMIl U CIIPABOYHBIX MAaTEPHAIOB), BecEnast
XHMHUS1, HOBOCTH, OJTUMITHA]IBI, KYHCTKamepa (Macca HHTEPECHBIX HCTOPUYECKUX CBEICHU )
2. http://www.hij.ru/ XXypaan «XuMust u KHU3Hb» MMOHATHO M 3aHUMATEIILHO PAaCcCKa3bIBaeT 000

BCEM MHTEPECHOM, YTO IIPOUCXOAUT B HAYKE U B MUPE, B KOTOPOM MBI JKUBEM.
3. http://chemistry-chemists.com/index.html| DnexkTpoHHbIi KypHan «XUMUKH W XUMHUD». B
KypHaJle TPE/ICTABICHO MHOXKECTBO OIBITOB 10 XHMHH, COJCPKUTCS MHOTO 3aHUMATEIbHON

UH(pOpPMAIIHH, TO3BOJISIONICH YBJICYb YYCHUKOB IKCIICPUMEHTATIBHON YaCThIO IPEIMETA.
4. http://c-books.narod.ru JIuteparypa no Xumum.
5. http://Iseptember.ruA _ XKypuan «IlepBoe CeHTAOps» I yuuTenei u He TOIbKO. B HEM

IPE/ICTaBICHO OOJNBIIOE KOJMYECTBO pabOT YYEHHKOB, B TOM YHCIIE M HCCIEIOBATEIbCKOTO
Xapakrepa.

6. http://schooibase.ru/articles/items Ximiya Bcepoccuiickuii MIKOIBHBIA TOPTall CO CCHUTKAMH
Ha 00pa3oBaTeNIbHBIC CANTHI [0 XUMUH.

7. www.periodictabie.ru COOpHHK CTaTeii O XUMHUYECKUX O3JIEMEHTaX, HJUTIOCTPHPOBAHHBIMN

OKCIICPUMCHTAMH.


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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