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1. ITactopT KOMINIEKTA KOHTPOJILHO-OLICHOYHBIX CPE/ICTB

KoMmmekr KkOHTPOAbHO-OICHOUHBIX cpeactB  (KOC) mpemHasHaueH I8 KOHTPOJIA H  OLCHKH
00paz0BaTEIbHBIX JOCTIKCHUI 00YYAIOIINXCS, OCBOMBIIMX MPOTPAMMY YICOHON THCIIHTUTHHBL « X UMHSD).

B pesynprare OCBOGHHS Y4EOHOW JUCHOHMINIMHBI «XHMHS» OOYYArOImMHCA [JODKCH 001aaaTh
mpeaycMoTpeHHIME PI'OC 1o mpo¢ecCHaM COHATBHO -3KOHOMHAYCCKOTO TPOQHII CICAYIOIMMHA JTHIHOCTHBIMH,
METaIpeIMETHBIME U IPEAMETHBIMA YMECHUSIMHE, OOIIMMH U PO (ECCHOHATHHBIMU KOMITCTCHITHSMHE:

JIMYHOCTHBIX:

— YyBCTBO TOPAOCTH M YBKCHHSI K HCTOPHH M JOCTI)KCHHSM OTCUCCTBCHHOH XHMHUCCKOW HAYKH, XHMHYCCKH
TPAMOTHOEC TIOBEACHHEC B IPO(PESCCHOHANGHOH [ICSATCIPHOCTH M B OBITY NpH OOpAICHHH C XHMHYCCKHMH
BCINECTBAMHE, MAaTCPHATIAMH U IIPOLICCCAMH,

— TOTOBHOCTH K MPOJOJDKCHHIO OOpPA30BAHHA M TMOBBIMICHHS KBATH(HKAINH B H30paHHOH mpo(eccCHOHATHHON
JIEITEIbHOCTH i OOBEKTHBHOE OCO3HAHNE PO XHMHUYCCKAX KOMICTCHIMH B 3TOM;

— YMCHHC WCHOJIb30BaTh JOCTIDKCHUS COBPEMCHHOH XMMHYCCKONH HAYKH M XHMHYCCKHX TEXHOJIOTHH I
TIOBBIMICHHUS COOCTBEHHOTO HHTEIUICKTYAJIBHOTO PA3BUTHA B BHIOPAHHOH MPO(ECCHOHATHHON ISSITCIbHOCTH.

MeranpeaMerHbIx:

— HCNOJB30BAHUC PA3TUYHBIX BHOOB MO3HABATCIEHOM ACATCIIPHOCTH W OCHOBHBIX HHTCIIIICKTYAJIbHBIX or[epaunﬁ
(moctaHOBKH 3a7auH, ()OPMYTHPOBAHUS THIIOTS3, AHATH3A W CHHTC3a, CPABHCHHSA, 00OOMICHMS, CHCTCMATH3AIINH,
BBIABJICHUS TPHIMHHO-CJICACTBCHHBIX CBS3CH, MOWCKA AHAJOTOB, (POPMYJMPOBAHHMA BBIBOAOB) IS PCIICHHA
TMOCTABJICHHON 33a4H, MPHMCHCHUC OCHOBHBIX MCTOJOB MO3HAHWA (HAOMIOACHHA, HAYYHOTO 3KCICPHMCHTA) IUIA
HU3YUCHUA PA3JIAIHBIX CTOPOH XHMHYCCKHUX 06’I>GI(TOB U mponccCoB, C KOTOPBIMH BO3HHKACT H606XO£[I/IMOCTI>
CTAJIKHBATHCA B IPO(ESCCHOHATIBHOM chepe;

— HCHOJB30BAHUC PA3TUIHBIX HCTOYHHKOB A IIOJIy4YCHHA XHMHYCCKOH I/IH(I)OpMaI.[I/II/I, YMCHHC OLCHHUTL €€
JIOCTOBEPHOCTD JIJISI TOCTHIKCHHSI XOPOIIUX PE3yIbTATOB B MPO(PeCCHOHATBHOU cepe;

Hpeamernpbix:

— c(popMHPOBAHHOCTH IIPEACTABICHUN O MECTC XMMHUH B COBPEMCHHOM HAYYHOH KAPTHHE MHPA;, NOHHMAHHE POIH
XuMHH B ()OPMHPOBAHUH KPyro3opa W (PYHKIHMOHATHHOM TPAMOTHOCTH YETOBEKA IS PEINCHHS MPAKTHUCCKHUX
3a0a4;

— BJAJACHHE OCHOBOIOJATAMOIMUMH XHMHYCCKAMH MOHATHAMH, TCOPHAMH, 3aKOHAMH H 3aKOHOMEPHOCTAMH,
YBEPEHHOE MOJIb30BAHUE XUMHUYCCKOM TEPMUHOJIOTHEH U CHMBOJIUKOM;

— BIIQJCHHC OCHOBHBIMH MCTOJAMH HAYYHOTO ITO3HAHWS, HMCIIOJB3YEMBIMH B XHMHUU: HAOIFOJCHHUEM, OIMHCAHUEM,
H3MEPCHUEM, IKCIICPUMECHTOM, YMCHHE 00padaThIBaTh, OOBACHATH PE3yIbTAThl IMPOBCACHHBIX ONBITOB W JIC/IATH
BBIBOJBL,

-TOTOBHOCTb M CIIOCOOHOCTh NPHUMEHATH METOABI TO3HAHHMSA TIPH PEIICHWHM TPAKTHYCCKUX 330a9;, —
c(hOPMHUPOBAHHOCTH YMCHHS JaBaTh KOJTHUCCTBEHHbIC OLICHKH H ITPOM3BOJAHUTD PACHUCTHI O XUMHUYCCKHM (hOpPMYIaM
W YPaBHCHUSM, — BIAJICHHC TPABIIAMH TEXHUKH OC30MIACHOCTH HPHU HCIIOTb30BAHINH XHMHUCCKHUX BEIECTB;

— chopMHUPOBAHHOCTH COOCTBEHHOH MOZHIMH 0 OTHOIICHUIO K XUMHYICCKOW MH(POPMALMH, TTOIyIaeMON U3 PA3HBIX
HCTOYHHUKOB.

BbImyckHHK, OCBOMBINHMH Y4YeOHYIO JUCHHMIUIMHY «XHMHS», JODKCH O0Nazarh JJeMeHTaMH  o0mimx
KOMIICTCHITHIA:

— OK 01. Beibupars cniocoObI peIeHus 3a1a4 MPO(PECCHOHANEHON ACATCIIEHOCTH,
TIPUMCHUTEIFHO K PA3IMIHBIM KOHTCKCTAM.

— OK 02. OcymecTBIATh MOUCK, AHATH3 H HHTCPIPCTANHIO HHPOPMAIIMH, HCOOXOTUMOH I
BBITIOTHCHHUA 33124 TPO(PCCCHOHATBHOM ACATCIEHOCTH.

— OK 03. [T1annpoBaTh B peann30BbIBATh COOCTBEHHOE MPO()ECCHOHATBHOE U IMTHOCTHOC
pa3BHTHE.

— OK 04. PaboTats B KOJUIEKTHBE U KOMaHAE, 3(Q(EKTHBHO B3aMMOJCHCTBOBATE C KOJUICTAMH,
PYKOBOJICTBOM, KJIMCHTAMH.

— OK 05. OcymiecTBIiITh YCTHYIO H IIHCHMEHHYEO KOMMYHUKALIHIO HA TOCY IAPCTBEHHOM SI3BIKE C
Y4ETOM 0COOCHHOCTEH COMATIBHOTO H KyJIbTYPHOTO KOHTEKCTA.

— OK 06. ITpogBiATh rpa’kIaHCKO -IIATPHOTHUECKYTO TO3HIIHEO, AEMOHCTPHPOBATH OCO3HAHHOE
TIOBCICHIE Ha OCHOBE TPAJHIIHOHHBIX OOIIEYEIOBEUCCKUX IIEHHOCTEH.

— OK 07. CoxeticTBOBATH COXPAHCHHIO OKPYIKAIOMICH CPEIBI, PECypcocOepekeHIEO, 3(D()CKTHBHO
JEHCTBOBATH B YPE3BBIMAMHBIX CHTYAIUAX.

— OK 09. Mcnonp30Bare HH)OPMATHOHHBIC TEXHOJIOTHH B MPO(ECCHOHAIBHOM ACATCILHOCTH.

— OK 10. INomp3oBaThcs mpodeccnoHanbHOM AOKYMEHTAIMEH HA TOCYAAPCTBCHHOM H
HHOCTPAHHOM SI3bIKC.



2. PesyabTarsl ocBOeHNs YIe0HOI NMCITHILTHHBI, TO/VICKAIINE POBEpPKe
2.1. B pesymeraTte arTecTanMu Mo YUCOHOH AWCIUILTHHC OCYIICCTBIACTCSA KOMIUICKCHAS MPOBCPKA CIICIYFOIIHX
VMCHUH U 3HAHUH, a TAKKES THHAMHKA (POPMHPOBAHI OOIMIX KOMITCTCHITHHA:

Pesyabrarsi
(IIMYHOCTHBIE, METATIPEAMETHBIE,
NpeIMETHBLIC PE3YJIbTATHI;
JIEMEHThI KOMIIeTeHIHii)

JIeMEeHThI KOMIIeTeHIIIii

DopMbI M METOABI

KOHTPOJIA 1 OIICHKH

JIMYIHOCTHBIE:

IIpoABmIATE 4YBCTBO
YBAKCHHA K
JOCTHKCHHAM

TOPOOCTH H
HCTOPHH H
OTEUCCTBECHHOM
XHMHYCCKOH HAyKH, XHMHYCCKH
TPaMOTHOC TIOBCACHHUC B
mpo(hCCCHOHATBHON ACATCIIHHOCTH H
B Obiry mpm oOpameHun C
XHMHYCCKUMH BCIICCTBAMH,
MaTepHalaMH U MPOLIECCAMH,

OK 06. IIposBmaTs TPaXKTAHCKO-
TMATPHOTHICCKYHO TO3HITHEO, TCMOHCTPHPOBATH
OCO3HAHHOC

MOBCACHHC HA  OCHOBC  TPAJHIIHOHHBIX
00IICUCTOBCUCCKUX LICHHOCTCH.

-MPOABIICT  POCCHHCKYI0  TPAKIAHCKYIO
HACHTHYHOCTh, YBAKCHHC K CBOCMY HAPOAY,
YyBCTBA OTBETCTBCHHOCTU miepea PoauHOM,
TOPOOCTH 3a CBOM Kpail, cBorw Poauny,
MPOTIILIOS W HACTOAMICC MHOTOHAIIHOHAIBHOTO
Hapoaa Pocchu, YBaKCHHE TOCYIAPCTBCHHBIX
cHMBOJIOB (Tep0, (par, THMH);
-MPOABIICT  TOTOBHOCTh K
OTeUeCTBY, CT0 3alIuTE,

- OCO3HACT CBOW KOHCTUTYI[MOHHBIC MpPaBa H
00S3aHHOCTH,

- YBQ/KacT 3aKOH W MPABOTIOPIIOK;
-OCO3HAHHO  MPHHAMACT  TPATHIHOHHBIC
HAIMOHATEHBIC H 00IICUCTOBCUCCKUE
TYMAHHUCTHICCKHC H JICMOKPATHUCCKHC
OCHHOCTH.

OK 02. OcymecTBmarh NOWCK, aHAIH3 H
HHTCPIPCTALMIO WH)OPMAIHH, HCOOXOTHMOH
U1 BBIMOJTHCHHA 3ada¥ Tpo(CCCHOHATBHON
JICATCIIBHOCTH

- BIAACCT PA3IUYHBIMH BHAAMH YCTHOTO
mepecka’a y4ucOHOTO TCKCTA, MHCHBMCHHOTO
H3II0KCHHA YICOHOTO TEKCTAa B COOTBCTCTBHH
C 3aJaHHACM.

CIIy>KCHHUFO

Onenka
MPAKTHICCKHUX PAdoT

Omenka  3cce
«O0pamenne ¢
BCIIICCTBAMH,
ObITY»,
XHUMHYECKAA HAYKAY.

BBINTIOJTHCHUA

o

TCMAM:

XUMHYCCKHUMHA

MaTCPHATIAMH
«OrevecTBEeHHAS

B

OTBCTCTBEHHO OTHOCHTBCA K
COXPAHCHUIO OKPYKAFOIIEH
TPUPOIHON cpensl, JIMYHOMY

SZ[OPOBBIO, KAaK K HHZ[HBHZ[yaHBHOfI u
00IIECTBEHHOH IIEHHOCTH

OK 08. Hcmoms3oBarh CpeacTa (hH3HUCCKOI
KYJABTYPBl 1 COXPAHCHUSA H YKPEIUICHUS
300pOBBS B Mpomecce MNPO()eCCHOHATBHOH
JOCATCITBPHOCTH H MOAJCPYKAHUS HEOOXOIHMOTO
VYPOBHS (PU3HICCKOI OATOTOBICHHOCTH:

- TPOSBIACT TPHHATHC H  PCATH3ALMIO
OCHHOCTCH 3I0POBOTO W Oe30macHOTo o0pasza
JKU3HHM,  TOTPEOHOCTH B (DH3HUCCKOM
CaMOCOBEPILICHCTBOBAHHH, 3AHATHAX
CIIOPTHBHO-03A0POBUTEIBHON
JICATCIBHOCTHIO,

- TOpoABIACT OCPSIKHOC, OTBCTCTBCHHOC H
KOMIICTCHTHOC OTHOIICHHC K (DH3HUCCKOMY H
MICHXOJIOTHIECKOMY 300POBEIO, Kak
COOCTBEHHOMY, TaK U JPYTHX JFOJCH;

- BJIaACCT COBPCMCHHBIMH TCXHOJOTHAMH

HnremiekryaabHas

urpa

BUKTOpHHA "3HATOKH" MO XHMHH

TectupoBaHue

VKPEIUICHHSI HW  COXPAHEHHI  3J0POBbBI,
O IACP KAHASA PadoTOCIOCOOHOCTH,
MPSaYIPSKACHAS 3a00ICBaHMUI, CBA3AHHBIX C
V4IcOHOU H TPOU3BOCTBCHHOM
JICSITCIILHOCTBHIO.
Ymers aeckicteoBath B omacHeIXx W | OK  07.  CogeiictBoBath  coxpaHcHHIO | PemeHne CHTYanMOHHBIX 33134
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l-IpeISBI:I'-Ial‘/‘IHbIX cnTyaynax
npunpoaHoro, TEXHOreHHoro n
coumanbHOro Xapakrepa

MeTanpeameTHble:

- MCMoSb30BaHUe pasnyHbIX BUIOB
no3HaBaTeNbHOW  [eATeNbHOCTU W
OCHOBHBbIX WHTENNIeKTYalbHbIX
onepauwii  (MoOCTaHOBKM  3agauw,
(hopmynupoBaHUSA TrUNoOTe3, aHaIn3a
M CMHTe3a, cpaBHeHUs, 0600LLeHUs,
cmcTemaTumsauuu, BbISIB/IEHWSA
NPUYNHHO-CNIEACTBEHHbIX cBAzen,
nomcka aHanoros, (hOpMynMpoBaHus
BbIBO/OB) ons peLLeHmns
NoCTaB/IEHHOW 3afauun,

-NPUMEHEHNE  OCHOBHbIX
nosHaHnsa (HabnwogeHus,
3KCMNepUMeHTa) ons n3yyeHus
pas/IMyHbIX  CTOPOH  XMMWUYECKMX
06BLEKTOB M MPOLECCOB, C KOTOPbIMU
BO3HWKaET HeobxoaMMOoCTb
CTa/IKMBaTbCA B MPOGECCUOHANTbHOM

chepe;

MeTO/0B
HayYHOro

- NCcnosnb3oBaHue pasnnyHbIX
NCTOYHMKOB ons nony4yeHmns
XMMWUYECKON WHpopMaLmmn, ymeHue
OLEHUTb €ee [AOCTOBEPHOCTb ANs
[JOCTVDKEHUSA XOPOLUMX pPe3y/ibTaToB
B NnpodeccroHanbHol ciepe;

BblpaXaTb CBOV MbIC/U, y4aCcTBOBATh
B [JUCKycCUMUM, YMeTb  C/yllaTb
cobecefiHMKa, MOHUMATb €ro TOYKY
3peHus, Npu3HaBaTb NpPaBo APYroro
YerioBeKa  Ha  WHOE  MHEHWe,
OTCTaMBaTb CBOK TOYKY 3peHUs,
Haxo4uWTb KOMMPOMUWCCHOE peLleHue
B Pa3/IMYHbIX CUTyaLUsIX

BsaumogelicTBoOBaTb c
OKPY>KaoLLMMU, BbIMOMHATb

OKpY>XaloLLlell  cpefibl, pecypcocbepexeHuto,
aheKTMBHO [eicTBOBaTb B YpPe3BblYaiHbIX
cUTyaumsx:

- BNageeT OCHOBHbIMW MepamMu 3aluTbl (B TOM
yucne B 06/1aCTU rpaXkgaHCKOW 060pPOHbI) ©
npasuiammn NoBefeHNs B YC/I0BUAX OMAaCHbIX U
ype3BblYaiHbIX CUTYaLWiA.

OK 04. PaboTtaTb B KON/IEKTMBE N KOMaHfe,
3 (HEKTUBHO B3aMMOfelicCTBOBATb c
KO//1Ieramu, pyKoBOACTBOM, K/IMEHTAMM:

- 0CO3HaeT 0C06EeHHOCTW CBOEro
paboTbl " Temna paboTebl
obyyaroLmxcs;

- MPOAB/AET CTPEMIEHNE K COTPYLHUYECTBY B
rpynnoBoWi fesATeNIbHOCTH;

- opraHusyet [lesATeNIbHOCTb
obyyaroLmxcs npwu
NPaKTUYeCKOro 3afaHus;

- MposAIBNSAET TOTOBHOCTbL MOMOYb [PYrMm
0byyalolmnmMcs B PeLIeHMM  Yy4ebHbIX 1
NPon3BOACTBEHHbIX 33aY.

TemMna
apyrunx

apyrunx
BbIMOJ/IHEHUN

OK 04. PaboTaTb B KO/JIEKTMBE W KOMaHfe,
3h(PeKTUBHO B3aMMOJeliCTBOBaTb c
KO//leramu, pyKoBOACTBOM, K/IMEHTaMU:

- [enaeT [AOKNag, B3aMMOAelCTBYeT B
pasinyHbIX opraHm3aLoHHbIX thopmax
Avanora v nonunora.

OK 02. OcyuwecTBnATb MOUCK, aHanmMs wu
NHTepnpeTauuio nHhopmaumm, HeobXoanMMOWn
NS BbINOMHEHUS 3afay NpodeccMoHabHOM
[eATeNbHOCTL:

- Haxo4uT HEOOXOAUMYIO KHWUTY WX CTaTbio,
nosb3ysicb 6MBMOrpaPUUECKMMN CNIUCKaMU,
KaTanoramu, OTKPbITLIM ~ [JOCTYNOM K
KHVKHBIM MOSKaM;

- OCYLLLeCTBNAET MOMCK WH(OpMauun B ceTu
NHTepHeT,;

- MpoBOAUT 06paboTKy W WHTeprnpeTaumto
nonyyeHHoOn wHpopMaumm, B TOM uucnie C
NCMONb30BaHWEM KOMMbIOTEPHBIX MPOrpamm.

OK 03. TlnaHupoBaTb UM peav30BbIBaTb
cobcTBEHHOE npoceccrmoHanbHoe "
JINYHOCTHOE Pa3BUTHE:

-KPUTUYECKN BbICKA3bIBAETCA O pe3yfnbraTax
CO6CTBEHHOW Y4e6HOI fAesATeNIbHOCTH;
-LiefieHanpaBieHHO  aHa/IM3NpyeT  pas/ivyHble
TOYKW 3pEHMs C Tem, YT0Obl BbIHECTU
COBCTBEHHOE CYX[EeHWeE;

-0CO3HaeT CBOM CMOCOBHOCTW, MOHMMAET CBOM
BO3MOXHOCTM W OrpaHuyeHns B Yy4ebHON
fleaTenbHOCTHN.

OueHka 3a  BbICTYM/IEHNE Ha
3aHATUAX € MH(OPMAaLMOHHBLIMY
COOBLLEHNAMU HA Temy «XUMUs
BOKPYT Hac».

OugeHKa 3a 0hopMIeHNE U 3aLUTy
petepata «MonnumepbI»

PeLleHWe CUTYaLMOHHbIX 3afa4

OueHKa y4yacTusi Ha 3aHATUSAX,
NpoBOAUMbIX B (opmMe AUCMYTOB,
OUCKYyCCUIA, [ebaToB MO TeMaMm:
«lprUMeHeHe OpraHn4ecKmnx
KUC/IOT B MPOMbILUMIEHHOCTNY;
«MHOroatomMHble CAUPTbI N MOS
oygywaa npodeccun»;  «Bopa:
NULLIEBas U MPOMBbILLIEHHAS»;

OueHKa
NpaKTUYecKnx pabot

BbITO/THEHNA



pasfindHble couuasibHblE pPoOSIK  BO

Bpemsi n npu NIMKBUZALMK
nocneacTeuii ype3sBblYaHbIX
cuTyauui

AHann3MpoBaTb ABJEHUA U co6bITNS
npunpoaHoro, TEXHOreHHoro n
coumMasibHOro XxapakTepa, BbIABIATb
NPUYNHBLI  NX  BO3HUKHOBEHUA U
BO3MOXXHble nocneacTeund,
NpoeEKTMpoBaTb  MOAENN  JINYHHOIO
6e30MacHOro noBegeHns

MpeameTHbIE:

- chOpMMPOBAHHOCTb
NpefcTaB/eHN 0 MecTe XUMWUK B
COBPEMEHHOW  Hay4yHOl  KapTuHe
MVpa; TMOHMMaHWe Poan XUMUU B
thopMrpoBaHMM Kpyrosopa n
(hYHKLMOHaNbHOM rpamoTHOCTM
yenoBeka ans peLueHns
NpaKTUYecKux 3agay;

- BnageHne ocHoBononaravwmmMmm

XNMNYeCKNMun MOHATUAMMN,
TEOpUAMN, 3aKOHaMu n
3aKOHOMEPHOCTAMMU; YBEPEHHOE
nosib3oBaHne XUMUYECKOM

TEPMUHOMOTMERA N CUMBOJIMKOW;

OK 04. PaboTaTb B KO/JIEKTMBE W KOMaHfe,
3 (HEKTUBHO B3aMMOfelicTBOBATb c
Kosijleramu, pyKoBOACTBOM, K/IMEHTaMU:

- YMeeT perynmposaTb CBOe 3MOLMOHa/IbHOE
COCTOSAHUE;

- yMeeT paboTtatb € N1106bIM NapTHEPOM;

- 0CO3HaeT 0COGEHHOCTM CBOero Temna
pa6oThbl " Temna paboThbl apyrux
obyvaroumxcs;

- NPOSIBASIET CTPEM/IEHUE K COTPYAHUYECTBY B
rpynnoBoii AesiTeNIbHOCTH;

- opraHusyeT  [eATeflbHOCTb
o6yvarLLmxcs npwu
NPaKTUYeCKOro 3afjaHus;

- MposIBNISET TOTOBHOCTb MOMOYb APYrvM
o6yyaloluMcss B pelleHUn  Y4YeGHbIX 1
MPOU3BOACTBEHHbIX 3aaau.

apyrunx
BbITMOJ/IHEHUN

OK 07. CopeiicTBoBaThb COXpaHeHuo
OKpY>KaloLLlell cpefibl, pecypcocbepexeHuto,
apdeKTMBHO [eiicTBOBaTb B YpPe3BblYaiHbIX
cuTyaumnax:

- YMeeT npeiBuieTb BO3HMKHOBEHUE OMacHbIX
N 4pe3BblyaiiHbIX CUTYauuii Mo XapaKTepHbIM
ONA HUX MpU3HaKaMm, a TakXXe WCMonb3oBaTb
pa3nyHble NHPOPMALMOHHbIE UCTOUYHUKMU;

- YMeeT MNPUMEHATL MOJlyYeHHble 3HaHUA B
obnactu 6e3onacHocTyn Ha  MpaKTuKe,
NPOeKTMPOBaTb MOLENN NINYHOro 6e30NnacHoro
noBedeHWss B  MOBCEAHEBHOW O>KWU3HU W
NPOU3BOACTBEHHOW [leaATeNnbHOCTYU B
pasfMyHbIX  ONAacHbIX W Ype3BblYaHbIX
cuTyaumsax.

OK 08. Mcnonb3oBaTb CpeacTBa (hM3NYeCcKol
KyNbTypbl AN COXPAHEHUS U YKPenseHus
340p0BbA B Mpouecce NPOdeccUoHanbHOM
[eATeNbHOCTM 1 NOAJEPXXaHUA Heo6X0ANMMOro
YPOBHSA (hM3NYECKOW MOAr0TOB/IEHHOCTU:

- cobnogaet npasuna OXpaHbl Tpyja U
TEXHUKN  6e30MacHOCTU  MpPU  BbIMOJTHEHUN
NPaKTUYECKNX 1N NPOU3BOLCTBEHHbIX PaboT.

OK 07. CopeincTBoBaTb COXpaHeHuo
OKpY>KaloLLlen cpefbl, pecypcocOepexxeHunto,
3(h(heKTMBHO [eicTBOBaTb B upe3BblyaiiHbIX
CUTyaumsax:

-LEMOHCTPUpPYyeT chOpMNPOBAHHOCTb
3KO/IOTMYECKOr0 MbILL/IEHUSA M CMOCOBHOCTU
yunTbiBaTb W  OUEHMBaTb  3KOJIOTMYeCKue
nocneAcTBUSA B pasHbIX chepax AesATeIbHOCTH;
-LEMOHCTpUpYeT chOpMNPOBAHHOCTb
JIMYHOCTHOTO OTHOLUEHMSA K 3KOJIOTMYECKUM
LLeHHOCTAM, MOPa/IbHOW OTBETCTBEHHOCTM 3a
3KOJIOTMYECKMNE MOC/IEACTBMUSA CBOUX [eNCTBUIA
B OKpY>KatoLLlelh cpese;

- 0CO3HAeT rpaX4aHCKue npasa 1 06513aHHOCTH
B 06/1aCTV 3HepPro- u pecypcocbepexxeHns B
MHTepecax COXPaHEHUs OKpYyXXawLllel cpegpl,
3[0pOBbS 1 6€30MaCHOCTU XMN3HU;

PelueHne cMTyaLMOHHbIX 3a4ay.

OueHKa  KOHCMeKTa Mo  Teme
«AMVHOKWC/IOTbI, WX pofb B
npoceccy NoBap U KOHAMTEPCKOE
Jeno».

PelueHne cMTyaLMOHHbIX 3a4a4

KoHTponbHas pa6ota no pasgeny
«HeopraHuyeckas XumMmsa».



- BlageHne OCHOBHbIMW MeTOoAaMU

Hay4HOro Mo3HaHWs,
NCMob3yeMbIMU B XUMUK:
HabnoeHneM, onucaHuem,
N3MepeHneM, 3KCMEPUMEHTOM;
yMeHne o06pabaTbiBaTb, O00BACHATHL

pe3ynibTaTrbl NMPOBEAEHHDbLIX ONbITOB U
AenaTtb BbIBOAbI;

-TOTOBHOCTb n CMOCOBHOCTb
NPUMEHATb METOAbI MO3HaHUA MNpu
peweHn NpaKTUYeCKnX 3agad,

- CHOPMUPOBAHHOCTL  YMEHUS
[aBaTb KOJIMYECTBEHHbIE OLEHKM U
Npou3BOAUTL pacueThbl no
XUMUYECKNM thopmMynam "
YpaBHEHUSIM;

- BNajeHvWe MpaBWIaMU  TEXHUKU
6e30MacHOCTU MpU  UCMOMb30BAHUN
XVMUYECKUX BELLECTB;

- cthopMMpOBaHHOCTb COGCTBEHHOW
nosmuuu no OTHOLUEHUIO K
XUMWYECKOA NHopmMaLmm,
nosyyaemMoii U3 pasHbIX UCTOYHUKOB.

- BnajeeTt YMEHNAMMN NPUMEHATb
3K0J/1I0rn4yeckume 3HaHuA B XXN3HEHHbIX
CnUTyaumnax, npomsBoacTBeH HolA [EATENBbHOCTW.

OK 02. OcyuwecTBnATb MOUCK, aHanmMs wu
NHTepnpeTauuio nHhopmaumm, HeobXoanMMOWn
NS BbINOMHEHUS 3afay NpogeccMoHabHOM
[leATeNbHOCTU:

- paboTaeT C OCHOBHbIMW KOMMOHEHTaMu
TeKcTa y4yebHMKa wnyn y4yebHOro nocobus:
ornasneHnemM, y4yebHbIM TEKCTOM, BOMpocamu
N 3afaHuAMK,  WUAMIOCTPaUUsaMU, CXeMaMu,
Tabnmuamu;

- COCTaBNsAeT MnaaH y4ebHOro TeKcTa, KOHCNeKT
TEKCTa,;

- BblenseT 3Hauumoe B 6510Kke yuebHON
WH(opMaL UK.

OK 05. OcyLuecTBATb YCTHYIO 7
NMUCbMEHHYI0 KOMMYHWKaUuio Ha
rocyfapcTBeHHOM A3bIKe Poccuitckoin
Ddepepaunn C  y4yeTom ocobeHHoOCTel

COLMAaNIbHOM0 U Ky/IbTYPHOr0 KOHTEKCTa:
-BNafieeT yMeHWeM MNpeAcTaBNAaATb TeKCTbl B
BUfe Te3nCOB, KOHCMEKTOB, pethepatos u ap.
OK 06. MposBnATh rpa>kfaHcKo-
NaTpMOTUYECKYIO MO3NLUIO, AEMOHCTPUPOBATL
0CO3HaHHoe nosegeHue Ha OCHOBE
TpaguLMOHHbIX 06LLeYeIoBEYECKMX
LLeHHOCTEM:

- JEeMOHCTPUPYET TONEepaHTHOe CO3HaHWe U
nosefieHne B MONMUKYNLTYPHOM  MWUpE,
CMoco6HOCTb  MPOTUBOCTOATL  MAEON0rUKU
9KCTPEMM3MA, HauMoHanMsma, KceHodobumu,
AVCKpUMMHaL MK no coumanbHbIM,
PenUrnosHbIM,  pacoBbIiM,  HaUMOHa/IbHbIM
npu3sHaKam n apyrum HeraTUBHbIM
COLMaIbHbIM SAB/IEHUAM.
OK 09. Wcnonb3oBaTtb
TEXHO/I0rnn B
[leAATeNIbHOCTU:
-CaMoCTOATeNIbHO ocyLecTBnsaeT nouck
MHOPMaL KM B Pa3NyHbIX UHHOPMALMOHHbBIX
pecypcax (ceTn VHTepHeT, 6a3ax [aHHbIX Ha
3N1EKTPOHHbIX HOCUTENAX U T.4.).

MH(OpMaLMOHHbIe
npoceccmoHanbHol

OK 08. Mcnonb3oBaTb CpeacTBa (hM3n4ecKoi
KyNbTypbl AN COXPAHEHUS W YKPenseHus
300poBbA B npoLecce MNPOhecCMOHaNbHO
[eATeNlbHOCTN N NOAJEeP>)KaHUA HeobX04MMOro
YPOBHSA (hM3NYECKOW MNOAr0TOB/IEHHOCTU:

- YMEET oKasblBaTb MEPBYIO MOMOLLb.

TecTuposaHune

OueHKa 3a  BbICTYM/EHME Ha
3aHATUAX € MHGPOPMAaLUOHHBIMU
COO6LLEHNSAMM Ha TEMBI:
«Kuncnotbli»,
«OCHOBaHUA.

«Conuy,

KoHTponbHas pa6oTa

OueHka
npakTUyeckux padot

BbITO/THEHNA

PethepaT no pasgeny «Ponb KUCNOT
B XXU3HW YenoBeKay.
OueHka
nNpakKTU4eckux paboT

BbIMO/THEHNA

Jcce no Temam: «OﬁpaIJJ'EHI/IE C XUMNYeCKNMK BeWeCTBaM, MaTepnaiaMmn B 6bITy», «OTeyecTBEHHas XMMMYeCcKas

HayKa».

Pethepathl Mo Temam: «Pofib KUC/IOT B KWU3HW YesloBeKa», «AMUHOKWUCMOTbI, UX Pofib B mpodeccun nosap W
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KOHAWUTEPCKOE Aeno», «MIpUMeHeHe OpraHMUecKnX KUCIOT B MPOMbILLIEHHOCTU»; «MHOroaToMHble CMPTbI U Most
6yayuian npodgeccus»; «Boga: nuLLeBas 1 NPOMbILLINEHHas»; «[ToMmepbI»
Coo6LeHNs no TeMam: «KucnoTbl», «Conmn», «OCHOBaHUSA», «XUMUSI BOKPYT Hac».

CuTyalMOoHHbIe 3afa4m
MeTannsl

Bo MHOrme coBpeMeHHble CTMpasibHble MOPOLKN [06aBNAT 6e3BOAHbIA CynbdaT HaTpua ANA COXpaHeHMs
CbinyyecTn. 3a CHET KAKOro npotiecca ata cob NpefjoTBpaLLaeT C/IeXX1BaeMoCTb MOPOLLIKOB?

MHOrMm n3BecTeH CMOCO6 NleHeHNs HACMOpPKa WX pagnKynuTa ¢ NOMOLLbIO NMoBapeHHol conu. Ee HarpeBaloT Ha
CKOBOPOAE WM B AYXOBKE, HacCbINalOT B MeLIOYeK W3 MAI0THOM TKaHW, & MeLIoYeK MPUKIagbiBaloT K 60/1bHOMY
MeCcTy Ha HecKo/bKo 4yacoB. Kakme cBoicTBa MOBapeHHOM COMM UCMOMb30BaHbl B 3TOM peuenTe? Kcratu, BMeCTo
CO/IN MOXXHO MCMO/Ib30BaTh U YMCTbIV NECOK, KOTOPbIWA, KaK N3BECTHO, COCTOUT MPenMMyLLecTBEHHO 13 SiO2

YUTo6bl CeMeHa Ce/bCKOX03ANCTBEHHbIX KY/IbTYP XOPOLLO COXPaHANNCb, OHU JO/MKHbI MMeTb BNaXHOCTb He 6onee
15%. BbICyLLINTL CemMeHa He BCerja npocTo, Tak KaK HarpesaHue NpuBoanT K NoTepe BCXOXKeCcTU. INo3ToMy HepeaKo
NPUMEHSIIOT XUMUYECKYIO CYLLKY: CMELUMBAIOT CeMeHa € 6e3BOAHbIM CyNb(MaToM HaTpusA. 3Ta Cosb fIErkKo 0bpasyeT
O4YeHb MpPOYHbIA KpucTannorugpaT Na2SO410H20, no3ToMy MNpW CMELLMBAHWW €€ C BfIaXXHbIMU CEMEHaMWn OHa
OTHMMaEeT OT HMUX BOAY W CBA3bIBAET ee B KpuCTaniorngpar. PaccumtaiTe, CKOMIbKO HYXXHO Cynbdara HaTpusa Ans
BbiCyLLIMBaHUS 10 Kr ceMsiH, UMeLLMX BAaXHOCTb 25%, 40 KOHAWLMOHHON BNaxHocTn 15%

DYHINUMAHBIMY 1 6aKTepULUAHBIMY CBOCTBaMK 061afat0T BOAHbIE PACTBOPbI XOPOLLO M3BECTHbIX COMEl HaTpus:
Na2CO3u NaZHPOA4. [leiicTBYHOLLMM BELLECTBOM 3TUX NECTULMAOB SABASAKTCS MOHbI HATPUSA, MPUCYTCTBYHOLLLME B NX
BOAHbIX pacTBopax. Kakyw conb - Na2CO3 Na2C0310 H20 unn NaZHPO4- uenecoobpasHee MCnonb3oBaTb ANA
3TUX LeNeil, ecnm nx CTOMMOCTb MPUMEPHO 04UHaKoBa?

[OCTYMHbIA 1 MafOTOKCUYHBIA npenapaT Ans 60pb6bbl C MYYHUCTOW POCOA KPbDKOBHUMKA - 0,5%-Hblil BOAHbIN
pacTBoOp Ka/bLMHWPOBaHHOW COAbl, B KOTOPbI A06aBNSAT MblL10. ECNM He KanbUMHMPOBaHHONM COAbl, PacTBop
MOXHO MPUIoTOBUTL M3 Kpuctanamyecko cogbl Na2CO310H20 wnm nutbeBoii cogbl NaHCO3. CKonbKo Hajo
B3ATb KPWUCTA//IMYECKON COAbl WM MUTLEBOW cOAbl, 4TO6blI MpurotoBuTb 10 N pacTBopa, PaBHOLEHHOro Mo
akTusHocTU 0,5%-Homy pacTBopy Na2CO3? NpuHATL 4719 PacyeToB, YTO MIOTHOCTb MOJIyYEHHbIX PACTBOPOB paBHa
1

[Be xo03s/ikn rotoBuancb K ctupke. lNMepBas nogorpena Bogy Ao 60 rpagycoB v 3amouuna B Heil 6enbe, BTOpas
Harpena BoAy [0 KWMEeHWs, NPoKuUNATUNa ee 5 MUHYT, a 3aTem oxnaguna fio 60 rpafycoB v TONbKO NOCME 3TOro
Hayana CTUMPKY. Y Koro 6enbe nydile oTcTupaetca? KakvM MpoCcTbIM OMbITOM 3TO MOXHO [0Kas3aTb M Kak
06BACHUTL?

BceM M3BECTHO OLLyLIEHWE OCKOMWHbI rocfie 06UNbHOro NOTPebneHNss KUCAbIX (PYKTOB, Mpu 3TOM 3y6bl
CTaHOBSITCS OYeHb YYBCTBUTE/IbHLIMU K FOPsiveid 1 X004HOM nuile. Ho 3TO owlylieHMe NPOXOAMT, eCcnNu ABa pasa B
[eHb YNCTUTb 3ybbl (PTOPUCTOM 3y6HOIM MacToli. Kak MOXHO 06bACHUTL BCe 3TW SIBEHWSA C NO3MLMIA XUMUK, eC/n
3HaTb, YTO coCcTaB 3y6HOW amMann 04YeHb 6/IM30K K MUHepany rugpokcunanatuty CaSOH(PO4)3?

Kanbunii urpaet BaXHYK po/ib B >KMU3HeAeATeNIbHOCTM opraHusMa. WoHbl Kanbuus HeobXxoaumbl  Ans
OCYLLIeCTB/IEHMA npoLecca nepesavym HepBHbIX NMNY/bCOB, AN COKPALLEHUS CKEeMEeTHbIX MbILUL, U MbILLLbI CEPALLA,
4na opMMpoBaHMA KOCTHOW TKaHu, [/151 CBepTbiBaHMSA KpoBW. [lpenapaTbl KasibUmMs LUMPOKO WCMOMb3YHOT, B
YaCTHOCTK, MPU JIEYEHUN MepesioMOB, NPU YCUNEHHOM BbIAE/IEHUN Ka/lbUMA U3 OpraHvsMa, 4YTo MMeeT MeCTO Yy
JONro nexawmx 60nbHbIX. B apceHane MefUKOB eCTb HECKOSIbKO MpenaparoB Kasbuus. Yalle BCero npuMeHSAT
rMIIOKOHAT, NaKTaT M ravuepodocdaT Kaibuus, KOTopble BbiNyckalTca B TabneTkax. 1o cBoeMy [elCTBUIO Ha
OpraHv3M 3Tu MpenapaTbl MOXO0XW, NO3TOMY Bpayu HepefKO PEKOMEHAYHT npuobpecTn 6ol N3 HUX, OCTaBUB
npaeBo Bblbopa 3a naumeHToM. Kakoi npenapaT pauvoHasibHee BblOpaTb W3 BblLLENEPeYNCIEHHbIX, €CW LieHa
NPUMePHO OAMHAaKOBasA?

[Ana nNpuroToBfieHUs LUTYKaTypHOro pacTBopa PEKOMeHAYIT WCMo/Mb30BaTb TO/IbKO CBeXeralleHyt W3BeCTb.
Mouemy 3TO TaK BaXXHO?

[nsa npuroToBfieHMsa LUTYKaTypPHOro pacTBopa B3AMN JfIeXanyt0 W3BECTb, W LUTYKATypKa M/0X0 «CXBaTblBasiacb».
MOXHO NN YCKOPUTb 3TOT NPOLIECC C MOMOLLbIO HarpeBaHnsa?

OTBeTbI:



1. CynbthaT HaTpusi nerko obpasyeT o4ueHb MpPOYHbIV KpucTannormgpat coctaBa Na2SO4.10H2, cesasbiBas 10
MosnieKysl Bogbl. oaTomy, 6e3BofHbli Na2SO4 xopolio npegoTBpallaeT Bnary, npegoTBpaliasi CnéXuBaemocTb
MOPOLLIKOB.

2. B paHHOM criyyae urpaloT ponib He XMMWYeECKMe, a (M3MYEeCKMe CBOMCTBA X/10pMAa HaTpus: ero [OBOJIbHO
BbICOKasA TeM0eMKOCTb. AHaNOrMYHbIMY CBOCTBaMU 06/1a4aeT 1 NeCoK.

3. OtBeT: 0,8 Kr

4. MaccoBasa gons uvoHos Hatpusa B: Na2CO3- 43.6%, B Na2C0310 H20 - 16%, B NaZHPO4- 32,4%. Takum
o6pasom, 6onblue BCEro HaATpUs COAEPXUTCA B KanbUMHUPOBaHHOM coge Na2CO3, MMeHHO ee crefgyeT
MCMonb3oBaThb ANSA 3TUX Lenei.

5. [le/iCTBYIOLLMM BELLECTBOM B 3TOM PacTBOPe ABMSKTCA MOHbI HATPMSA, KOTOPble 06pasytoTca npu guccoumaymm
BCeX Tpex coseit. Mpwu pacyeTax Hafo y4YMTbIBaTb MMEHHO 06pasytoLLeecs KOMYeCTBO MOHOB HATpWs.

6. Mblno 1 Apyrve MowLiMe CpeacTBa HamMHOro 3deKTvBHee AeWCTBYIOT B MSATKOW Boge. YKeCcTKOCTb BOfpl
06yC/I0B/IEHA HAMYMEM B Hell TMAPOKAp6OHATOB Ka/bLMsi U MarHusi, KOTOpble NPU KUMSYEHUN BbINaLaloT B 0Caf0K
B Bufe KapboHaToB:

Ca(HCO03)2 = CaCO3+H20+CO2

Mg(HCO3)2= MgCO3+H20+CO2

Mpw HarpeBaHun BofAbl f0 60 rpagycoB 3TV peakuun He MPOWCXOAAT, U BOAA OCTAETCA XKECTKOW. MoaTomy 6Gefbe
NydLle OTCTMPaeTCa y TOWM X03AMKM, KoTopas NPOKMNATUAA BOgY. OTO /Ierko foKasaTb MPOCTbIM OMbITOM: OMYCTUTb
Mo KyCcO4Ky Mbina B MOLOTPeTYI BOAY W BOAY TOI >Xe TemnepaTypbl, HO MpeABapuTeSIbHO MPOKUMNSYeHHY0. B
NPOKMMAYEHHON BOAE MbII0 PacTBOPUTCA NMoyTn 6e3 ocafka, a B CbIpoil Bode obpasyeTcs 0CafoK B BUAE X/IOMbEB.
O6pa3oBaHWe ocajKa CTeapaToB KaibLUUs U MarHUs MPOUCXOAWMT 3a CYeT B3aMMOAENCTBMSA PacTBOPEHHbIX COMei
Ka/lbLyA U MarHusl C MbI/IOM.

CnepfyeT MOMHWUTL, YTO KMMSAYEHNEM MOXHO YCTPaHUTb TO/IbKO KapboHAaTHY0, UM BPEMEHHYIO, XXeCTKOCTb BOfbI, &
MOCTOSAHHASA XeCTKOCTb, 00yCNOB/IeHHass MPUCYTCTBMEM CyNb(aToB M X0PULOB Ka/lbLMA M MarHus, ycTpaHseTcs
TONbKO [eiCTBMEM COfbI:

CaS04+Na2C03=CaC03+Na2S04

MgSO4+Na2C03=-MgCO3+Na2S04

7.3y6Hasa amasib M0 CBOEMY COCTaBy OTHOCUTCH K KNacCy OCHOBHbIX COMei, TaK Kak COAepXUT rMApoKCcorpynmny.
Bce O0CHOBHbIE COMM NErKo pacTBOPAKOTCA B KUCNOTAX, AaXe TaKuX cnabblX, Kak A6/104Has, IMMOHHAs, LaBeneBas,
COAepXaLLnXcs B KUCbIX (hpyKTax. YacTuyHoe pacTBOpPeHWe aManu 1 genaet 3y6bl YyBCTBUTENbHbIMU K FOpsAYeMy
1 xonogHomy. PTOpML-NOH, cofepxaLlmniica B 3ybHbIX NacTax, 3ameLlaeT rMapoKCcU-MoH B cocTasBe 3y6HOIN amanu:
Ca’0H(PO43+NaPOF=CadF(PO43+NaOH(PO3J

Mpn 3Tom o06pa3yeTca MeHee pPacTBOPUMbIA B KUCAOTax (TopanatuT Kaibuus, U 3ybbl CTAHOBATCA MeHee
YYBCTBUTENIbHLIMU K KMUC/M0TaM, Npasja Ha KOPOTKOE BPeMs, MO3TOMY MPOoLEeAypy c/efyeT NoBTOPATL eXefHEBHO.
8. Mo 3KOHOMUYECKUM coO06paxeHUAM criegyeT Bbl6paTb TOT Mpernapar, B KOTOPOM MaccoBas [A0NA Kalbuua
6osnbLUe. Mo3ToMy, MpPexze BCEro HY>XHO paccumTaTb MacCOBYIO [0/1H0 KasibLuMsA BO BCEX TPeEX coefuHeHusax. Mocne
npoBefeHNsT HE06X0AMMbIX BbIUUCNEHWIT MOXHO CAeNaTb BbIBOA O TOM, YTO MaccoBas 4018 Kabuums 60/bLle BCEro
B rnvuepodocthate Kanbyur~raT O ANNAANNAN - (,16], yTb HMXKe B nakTaTe ([CH3CH(OH)C(0O)O]2Ca5H20
- 0,13), meHbLUe Bcero B rnokoHate ([HOCH2(CHOH)4C(0)0]2CaH20 - 0,089).

Hafo Takxe uUMeTb B BWAy, YTO NO CBOEMY (hM3MOMOMMYECKOMY AelCTBMIO rauuepodocaT KabLumsi HeCKOJIbKO
OT/INYAETCA OT NaKrtara W rflKoHaTa, Tak Kak cofepXuT docdop. Mo3aToMy OH CTUMYNIMPYeT 06MEH BELLECTB U
OKasblBaeT 06LUeyKpennsaoLee 1 TOHW3NPYOLLee AeiicTBMe. B LenoM MOXHO cKasaTb, 4TO rauvuepodocdat
Ka/ibLMsl He TOMIbKO COAep>XWUT 60/iblUe KasbUps, HO MMeeT 1 60Jiee BbICOKYIO (DU3MOOrMYECKYH0 aKTUBHOCTL 3a
CYeT cofepxxaHnsa ocgopa.

9. lMaleHne n3BeCTN NPOTEKAET MO YPaBHEHUIO:

CaO+H20=Ca(OH)2

«CxBaTblBaH/e « LUTYKaTypHOro pacTBopa 0CHOBaHO Ha B3ammogericTeumn Ca(OH)2c CO2 Bo3gyxa:
Ca(OH)2#+C02=CaCO3+H20



10.

3TOT e MpoLecc MNPOUCXOAMT MPU  XPaHeHWM TalleHON W3BeCTWM, MO3TOMY LUTYKaTypHbI pacTeop,
NPUroTOBMEHHbIN 3 NeXKanoii ralleHoi n3secTu, 6yAeT NI0X0 CXBaTbIBAThCS.

10.MoCcKONbKY NPUYNHA NEXUT B USMEHEHUW XMMUYECKOr0 COCTaBa pacTBopa, HarpesaHue He NMOMOXKET.

HemeTannbl

B Ballem gome ecTb OyTbllb C XUAKUM 0TOenvMBaTesieM, HO 3TUKETKa C UHCTPYKLUMen notepsaHa. MNpenapar nmeet
3anax xsopa. Bbl pewinnm obpabotatb UM Genbe 6e3 HarpeBaHusA. Kakyto nocygy Bbl BblbepeTe, ecin 'y Bac ecTb:
HOBOe BeApo W3 OUMHKOBAHHON XeCcTW, CTapblii 3ManMpoBaHHbI/ Ta3 C MOBPEXAEHHOM 3Masbio, Ni1acTMaccoBblIi
Tas?

Ha 6enyto candeTky nponmnn inog. MNonbiTanncb BbIBECTM NATHO C NOMOLLbIO OTGenmBaTenei: «epcosnb», 3aTem
X/TOPHas N3BeCTb, HO HEYAAYHO - HWM O4HO M3 3TUX CPeACTB He 0becuBeTMN0 NATHO. OfHAKO, Yepes HeCKO/IbKO fHEei
MNSATHO Mc4ye3no. MOXHO M HanucaTb ypaBHeHWe peakuuun, 6narogaps KOTOPOWA mMcyesno NSATHO? [oveMy OHO He
ncYyessno nog AeiicTBMeM 0T6enmBaTeneii?

Ecnun Heob6xo4MMo 6bICTPO yAanuTb NATHO ofa ¢ TKaHW, TO Kakoe XMMWUYEeCKOe CoeJMHEHNE HaA0 MCMo/b30BaTh -
C OKUCNNTENbHBIMW WU C BOCCTAHOBUTENIbHLIMMW CBONCTBAMN?

Kakoe konun4vectBo MoHogTopdochaTa HaTpns NaZPOJF cofepxmnTcs B THOOMKe 3y6HOW MacTbl BECOM 75 rpamMMOoB,
eCNIM Ha ynakoBKe YyKa3aHo: «Cofgep)aHue akTusHoro ¢topa 0,15%»? CTOMaTO/0orM pPeKoMeHAYT AnA
NpothnNaKTUKIN Kapureca exerofHo noTpe6bnaTeb B BUAe 3y6HOW nacTbl NpyMepHo 1,5 rpamma akTMBHOMO ¢Topa, T.e.
(bTOPMA-MOHA, CNOCOBHOr0 AMCCOLMMPOBATbL M BCTYyNaTb B pPeakumy MOHHOIO0 06MeHa ¢ 3y6HOI amanbto. CKOMbKO
THO6MKOB 3y6HOIM NacTbl HY>XHO MCMO/b30BaTb B TeHEHWE rofa, YTobbl 06ecnevnTb 3Ty HOPMY?

O6 OTKpbITUK 1i0fa pacckasbiBalT TakKyl UCTOPMIO. B TOT feHb (paHLy3CcKuil yyeHblit BepHap KypTya, kak
06bI4HO, 3aBTpakKan 3a paboymMmM CTONIOM CBOEro HebOMbLLIOro XMMUYECKOro KabuHeTa. Y Hero Ha rnedye soccefan
nobrMbIl KOT. Ha cTone psigom c nuuweid ctosau fse 6yTbiiv, B OAHOM W3 KOTOPbIX Obll HACTON MOPCKMX
BOJOPOC/eN B CNUPTE, a B APYroil - CMeCb KOHLEHTPUPOBAHHOW CEPHOWN KMCMOTbI C XKene3HbIMU onuakamu. Koty
Hafloeno CMAeTb Ha nfeye, OH CrPbLIrHY/, HO HENOBKO: OYTbIW yrann Ha nos v pasbunucb. XpaHuBLLMECA B HUX
XKMAKOCTM CMeLlanncb, B pesy/ibTaTe XMMUYECKOW peakuumn B BO3AYX NMOAHANNCL (moneToBble KNybbl rasa. Korga
OHMW OCeNKn, y4yeHblii 3aMeTUN Ha NnabopaTopHOM 060pPYyA0BaHUN (MOMETOBLIN KPUCTA/IINYECKUIA HaneT. Tak 6bla
OTKpbIT og. Ho npu atom KypTya Hapywmn cpasy HeCcKONbKO MpaBwui TeXHUKW 6e3omacHocTU. Kakue UMeHHO?
Kakoe BelLLecTBO, COAep>Kallieecsl B BOJOPOCASX, MOr/0 06pasoBaTb MpW B3aMMOLEACTBUM C CEPHOW KMCAOTOW
CBOOOAHbIN oA? HanuwimnTe ypaBHeHMe 3TON peakumn. MOXHO N 3Ty peakuuio OTHECTU K OKMCUTESbHO -
BOCCTaHOBMTeNbHLIM? Kak HasblBalOT NpoLecc, Npy KOTOPOM U3 NapoB oda 06pasoBanncb Kpuctannbl? Kak nyudle
BCEr0 MOXHO Obl/10 04MCTUTL 060py0BaHMe B nabopartopuu 0T 06pasoBaBLLErocs HaneTa?

Bbl Bbl6upaeTe 3y6HYH nacTy. Ha ynakoBke nactbl Nel ykasaHo, 4TO B Heil cofepxutca 0,454% dTopuga onosa
(1), a 3ybHaa nacta Ne2 cogepxut 0,8% MoHogTOopdocaTta Hatpmsa Ne 2?20 .Kakas M3 3aTux nact bonee
CUNbHOECTBYOLLEe CPeACTBO AN NPOPUNIaKTUKN Kapneca?

KoTenbHaa cxuraet 2 7 yrna B cyTKn. B coctaBe yrna 84% yrnepoga, 5% Bogopoga, 3,5% cepbl, ocTa/ibHOe -
Heroproune HeopraHu4yeckve BellecTBa. KakoBa nnowagb eca, Heobxogumass [N BOCMO/IHEHUSA MNOTepwu
KWUCopoJa, PacxofdyemMoro Ha cxxuraHue, ecnu 1 raneca B cyTKu gaet 10 Kr kucnopoga?

Moyemy Bpayn-KOCMETO/IOMN PEKOMEHAYIOT NPU BbINaAeHNN BOSIOC NPUHUMATL BHYTPb OYULLEHHYIO Cepy?

3arpsAsHeHHbI CEPHUCTBIM rasom Bo3gyx o6bemom 100 N NpoMycTWMAM Yepe3 pacTBOP MMAPOKcMAa HaTpus, mocne
Yero npubaBNsAAM NO KanasMm Wog [0 npekpalweHus obecuBeunBaHus. K nonyyeHHOMy pacTBopy fo6aBuiu
n3bbITOK xnopuga 6apusi, BbiNas 0CafoK, ero oTuAbTPOBa/IM M Bbicywmam. OKasanocb, YTO macca ero 7 Mr.
COOTBETCTBYET /I YMCTOTA BO3JyXa CaHUTapHbIM HopmaM, ecnu MAK cepHucToro rasa coctasnset 0,01 mr/n?

B paguyce 5 KM BOKPYr XMMMWYeCKOro 3aBOfa OLlylllaeTcs ferkuii 3anax ceposofopoga. AHanu3 npo6 Bo3gyxa,
0TOOpaHHbLIX C BepTofeTa, Mokasas, 4YTO ra3 pacnpocTpaHeH Ha BbicoTe 2 KM. KoOHUEHTpauus ceposofopoja



coctaBnset 1/20 MAK, pasHoii 0,01 mn/n. OnpefenuTe Maccy CEpPHOM KMCMOTbl, KOTOPYK MOXHO Oblsio Obl
noay4nTh, ecnun Obl YAanoch Y/10BUTb BECb CEPOBOAOPOS,.
Mofckaska: [nsa pewleHns 3afavym Heo6xo4MMO BOCMO/1b30BaTLCA (POPMYSI0i AN pacyeTa 06bemMa LWINHAPA.

MHTennektyanbHas urpa — BUKTOPUHA ""3HaTokn" no XUMUN ansa

®UNO (nonHocTblo)  Axtamosa P.P.

2. MecTo paboThbl MMK
3. [lo/mKHOCTb Mpenogasatesnb
4. lNpeagmet Xnmusa

«XWUMWKM - 3TO Te, KTO Ha CaMOM fJefie MOHMMAKT Mup» . - JlailHyc MoanHr

Llenu:

- O606WMTb MMeloLLNecs 3HaHUA 0by4aroLLnxcs.

-CnocobcTBOBAaTb Pa3BUTUIO UHTEMNEKTA, NIOFMYECKOr0 MbILLIEHUS;

-PacLumpuTb Kpyrosop, akTMBM3MpoBaTb MOyYeHHbIe 3HaHUS;

-MponaraHgnpoBaTk YTeHWe, (HOPMUPOBATL MHTEPEC K CaM0o06pa3oBaHuIo;
-BocnuTbiBaTh YyBCTBa KO/INIEKTUBU3MA, B3aMMOYBaXEHUS, KOMMYHUKATVBHbIE HaBbIKU.

dopmMa NpoBefieHNs: Urpa ¢ 3feMeHTaM1 BUKTOPUHLI. [pynna pas6rBaeTcs Ha 2 KOMaHibl 3HATOKOB, OAWH U3
KOTOpbIX KanuTaH. s (PUKCUPOBaHWS M OLEHKW OTBETOB BbIGMPAETCS CUETHAsi KOMUCCUA M3 2—3 YeflOBeK.
Bonpocbl 3agaeT BeayLinii (NpenogaBateb).

OpraHusaluuoHHbli MOMeHT: Co3faTbh MO3UTMBHbLIA HAcTpoil Ha pa6oTy. [03HAKOMWTbL C MpaBUaMK Urpbl.
MpeLcTaBUTL KOMaHAbl APYT APYTY W UIeHaM XIopW.

Mpasuna urpsi:

Ha nepBom 3Tane «PasMuHKa» 3afatoTcs BONpochkl Anst 06eMX KOMaHA, 0TBeYatoT Te, KTO 6bICTpee MOAHAN PYKY.
BTopoii aTan «Ha3oBM 3neMeHT » MNO3BOMISIET NPOBEPUTb B KOMaHAax, Kak OpWEHTUPYHTCS obydatolimecs B
Tabnuue MeHgeneesa.

TpetniAi 3tan «Bepio - He Bepto» M03BONSET NPOBEPUTb O6LLYID 3pYyAMLMIO CTYAEHTOB B BOMpoOcax
eCTeCTBEHHOHaY4YHOro obpasoBaHus. Bonpockl TPeTbEro KOHKYypca NoKasbIBaloT CBA3b XMMMUMW C APYTUMW HayKamu:
reorpadueid, 6uonorunei, UNKoN.

Ha yeTBepTOM 3Tarne KoMaHAaM 3afatoTcst 3arafku.

Ha nsTom aTane (KOHKYpPC KanuTaHOB)- KaXAOMy KanuTaHy 3afaeTcsi no 3 BOMpoca Ha MpoBepKY 3HaHWii B
Bonpocax no leprognyeckoii cucteme.

Ka>Kfblii npaBuibHbIA 0TBET Ha KOHKYPCHbIX 3Tanax oueHuBaeTcAa B 1 6ann.

Harpagoii cnyuT BbICTaBMEHNE OLEHOK «5» 3a ypoK noGeauTensam, «4» 3a ypok npourpaBlumMM. Camasi cnabas
KOMaH/a, KaK BapuaHT, BbITO/HSAET AOMALLHee 3a7aHue Mo XUMUU.

1. MepBbiit aTan. «Pa3munHKkax.

Bonpochkl /151 NepBOii KOMaHZbI:

1.Menbyaiwas XMIMUYECKMN Hegenumas yactmua...
(ATom.)

2. MonoXnTenbHoO 3apshkeHHas yacTuua B aTome...
(MpoToH.)

3. dopmyna MaKCUMasbHOro Ko/inyecTea 3N1eKTPOHOB Ha 3HEepreTMYecKoMm YPOBHE...
(2n2)
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4. Kto mo JLU. Menmeneesa mbiTancs KIACCHHIMPOBATh XuMmueckue smemenTsi? (M.S. Bepuemnyc, H.
Jeoepeituep, b. me Mlankyprya, k. Hetonernac, JI. Metiep)

5. Hasosure YHUCJIO TPOTOHOB y 3JEMEHTA Ne 13.
(13)
6. Hazsosure YHUCIIO 3JCKTPOHOB y 3JEMEHTA Ne 102..
(102)
7. Menpuaimas YaCTHIA BCIICCTRA, obOmagaromas BCEMH €ro CBOMCTBAMH, 3T0...
(Monexyna.)
8. Ha s-opouram BOAOPOAA CKOJIBKO 3JICKTPOHOB?.
(ooun)
9. Hetirpansro 3apKEHHAS 4acTuua B sape HA3bIBAaCTCS
(netimpon.)

10. DneMmeHTH, HMCIONIME OJWHAKOBBIA 3apsd sApa, HO pPa3HOC KONMYECTBO HEHTPOHOB HA3BIBAFOTCA...
(H3omonwi.)

Bonpocs! 114 BTOpOH KOMAHIBL

1. Ha p-opburamix MOLYT HAXOJUTHCHL. .. 3JICKTPOHOB.
llecmy.)

2. OtpunarensHo 3apsUKCHHAS JacTUIIA B aTome HA3BIBACTCHL...
(Onexmpon.)

3. Kako# »smemeHT mposBIIET OoNee  CHIbHBIC ~METaumMueckme cBoWctea — K mmm Li?
(Kanuii.)
4. Hasosute YHUCJIO 3JEKTPOHOB y 3JEMEHTA MArHHA.
(12)

4. DmeMeHT BTOPOTO NMEpHOAAa 3 TPYIIILI TIIABHON MOATPYIIIEI 3T0. .. 7

(6op)

5. Kako#i oamemeHT mposBIsieT 0oJee  CHIBHBIE — MeTaymdeckme cpoiictea — Mg  mm Ca?
(Kanwvyuii.)
6. Kaxkot#i ra3 yreepxmaer, 4ro oH — 310 He oH? (Heon)

7. MoskeTe ITH BB HA3BaTh MCTAJLIBL, KOTOPHIC TLIABATCS HA JAIOHH, WIH TAKHX MCTAILIOB HE cymecTsyer? ([ammi
H LE3Ul)

8.1, 2, 3-i mepuoa, comepkamue He 00716¢ 8 XUMUUCCKUX 3IEMCHTOB HA3BAHHI ... (MAJIBIMH)

9. XuMHICCKHX 3ICMCHTOB B 1869 roay OBLI0 H3BSCTHO ... (63)

10 ITopsakoBbIif HOMEP XUMHUYECKOTO 3JIEMEHTA HA3BAaHHOTO B yecTh J. M. Menaeneena ... (101)
2. Bropoi sran «Ha3oBH dJ1eMEHT».

Ha mocke mummem OykBbI an(aBuTa, TPESAIAracM KOMAHAAM COCTABHTH W3 HHX CIIOBA - HAZBAHHS XHMHYCCKUX
3JIEMEHTOB HA JHCTe OyMard. PexoMeHayeTcs Hemoab30BaTh TabauIy MeHaeneea.

Ha BbinonHeHue 3a1aHUN OTBOIUTCA 5 MUHYT. JIUCTBI 1151 OLCHUBAHUS OTAAOT YKEOPH.
Byksb! m1a cocrasieHus HasBanmi 3nemenTos; A,C.P.I".J,O, MK MU T, H, .
OmHAKOBBIC OYKBBI MOKHO HCTIOJIb30BAaTh HECKOJBKO Pas.

(MarHui, Kanui, 0J0BO, TAJUINI, UTTPUH, HATPUH, U T.[1.)

3. Tperuii stan «Bepro — He Bepro».

Urpokam mpeanaraercst BOIIPOC, a OHM CaMH JOJDKHBI HMPOCIYINATh M BHIOPaTh CBOM OTBET - BEPUTh HAYUHOMY
(hakTy WM HE BEPHTH.

Bompocs! A nepBoii KOMAaHIbI:
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1. 3a BCIO HCTOPHIO JFOAH TOOBLTH OKOJI0 161 THICAYH TOHH 30710Ta, CTOMMOCTD TAKOTO KOJHYCCTBA
JParolcHHOI0 META/Ia COCTAB/LIET MPUMEPHO 9 TpaH. Aojnapos. Buumanue. [IpaBaa mu, ytoO:
Boapme Bcero 30mota Ob11o 00HapykeHo B POCCHN.

(Her, 6ompme Bcero 305m0Ta 1006ITO B Apuke)

1. JIromgu kaxawle 45 MHUHYT HM3BJCKAIOT U3 3€MHBIX HEIP CTOJBKO JKEIE3a, CKOJIBKO HM yAAIOCh
JOOBITH 30710Ta 32 BCE BPEMsI CBOCTO CYIIECTBOBAHUA- 160 THICSM TOHH.
(mpasma, kK 45 MAHY T-100bMA skemesa 160 THICSY TOHH).

1. 30J10ThIC FOBETMPHBIC M3 H3TOTABIMBAIOTCA H3 CILIABA 30J10Ta C YIJICPOJAOM.
( HCT, TOBETMPHOC 30JI0TO-CILIAB 30JI0Ta C CCPeOpoM)

1. 30J10THIC OMMMIHHCKHC MCIATH CICTAAHBI H3 YHCTOTO 30JI0TA.

(Her, Menaxy MOKPBITH TOHKUM CII0eM 3070Ta. OmmMmuicKas 3010Tast MeJamb b Ha 1,2% cocrout m3
30JI0Ta, KOTOPOE MPHUXOAUTCS JTHIIb HA MOKPBITHE HATPaAbl. BHyTpH k¢ HeE — oaHO cepedpo. Co BTopoit
MO0 TOCTOWHCTBY HArpamoi taroke He BCE mpocto. CoOCTBEHHO cepeOpa B CEPeOPSIHOM METANH OKOJIO
92,5%, octamsHbie 7,5% — 310 Memp. W TOmpkO OpoOH30BAad HArpaga COCTOMT W3 OpOH3BL, KOTOpas
SIBISICTCSA CILJIABOM MEIH C IIUHKOM H 0J10BOM (97% Menu, 2,5% muHKa 1 0,5% omoBa).

1. Ecnu pa3oTHYTh CKpEIKy, a 3aT€M OIYCTUTh €€ B TOPAYYI0 BOAY, OHA CTAHET
CKpEIKOH.

( 1, ©CITH CKPETIKA CICIAHA M3 CIUIABA HUKCIII H THTAHA)

Bompock! 114 BTOpOH KOMAHBL

1. Kpas MOHET MOKPBITHI MAICHBKAMH MPOPE3AMH I KPACOTHI MOHET.

( HeT, Kpas Aenamm peOpUCTHIMU € 12 BEKa, 4TO MO3BOJLLIO NCKIFOUYNTH OIMMIIBIBAHKE 30J10Ta U cepedpa oT
AParouCHHBIX MOHCT, 3AIIUTUTD HCJIOCTHOCTD MOHCTEIL.

Tlo3aHee HaHECEHHE HA Kpas MOHET HACEHUCK MPEIJIOXHI M3BECTHBIN yueHbIN Mcaak HplOTOH, OH Ha TO
BpeMs OBLT COTPYIHHKOM bpuranckoro mMoHeTHOTO ABOpa. OHA OKas3ajnach OUCHB NCHCTBCHHOH, XOTh H
npocTtoil. B 1684 romy MOHETHI ¢ HACEUKAMHU HA4Yadu M3roTaBiuearh B [epmanuu. B Tom ke 16 Beke
(ppaHIy3bI PHIYMAIH YCTPOHCTBO, KOTOPOE MO3BOJLIO IOBEPX HACEUYECK HAHOCHTH CINE M HAAMHUCH, UTO
JAN0 BO3MOYKHOCTh YCOBEPIICHCTBOBATh H YCIOKHUTH JOBOJBHO MPOCTYIO 3aIUTYy OT MOIICHHHUKOB,
KOTOPBIE 0TPE3AIH KyCOUYKH 30JI0THIX U CEPEOPSHBIX MOHET.

CoBpeMEHHBIE MOHETHI 71 IIHPOKOTO OOMXOJA Y>K& HE HM3TOTABIMBAIOTCS M3 ONATOPOIHBIX METAIIOB,
MOTPEOHOCTH B IOJOOHOH 3aIIUTE MPAKTHICCKA OTIAJA, HO TPAJULMS IEIATh HACCUKH COXPAHIIACH.

1. 3010T0 MOKHO TOIYYHTh W3 TCIUIA, SBJBIOMICTOCA MPOAYKTOM CXKHTAHHSA CYXHX OCTaTKOB
KAHATH3aMHOHHBIX CTOKOB

(ma, yk¢ ecthb B SImoHHMH 1exXa MO MepepaboTKE KAHATH3AIMMOHHBIX CTOKOB W BBIACICHHIO JPATOLCHHBIX
MCTAJLJIOB)

1. MO>XHO M 3aMEHHTH HEIOBEYCCKUE KOCTH IIPH NMEPETOMAX HA KOPAILTBI?
(ma, MOKHO, COCTaB KOCTCH M KOPAUIOB IIOXOK, B COCTaB BXOAMT KApOOHAT Kaidwsl M OPTaHUYCCKHC
BCIIICCTRA).
1. MO>kHO TIPEBPATHTH 0JIOBO B MOPOIIOK, HE MPUOCTAs HU K KAKUM HHCTPYMCHTAM.
( MoxHO , oTBeT: OXyaauTh 10 -250C )
1. MMeeT M XUMHYECKHH 3JIEMEHT HHAMH OTHOMICHUE K MHauu?

(He mveer. MHaui OTKPBIT CHEKTPOCKOMMYECCKUM METOAOM IO XapAaKTCPHOM HHAWTOBO-CHHCH JIHHHUH B
OCTATKax OT IMEePepabOTKH ITMHKOBOH 00MaHKH. [10 IIBETY JTMHHUM OH W IOJIyIHII CBOE HA3BaHHE. )

4. UerBepTslii 31am. «3aHAMATEIHHbIE XHMITUECKHE 3aTra/TIKI».
3araakd A ICPBOH KOMAHBL:

1.YauBuTh TOTOB OH HAC -
OH 1 yTOo7Ih, H a7IMa3,

OH B KapaHzamax CHIHT,
IMoTomy uto oH — Tpadur.
I'pamoTHBII HApOA MOMET
To, uro 3710 ...

(Yraepon)
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2.B BO3Ayxe OH ITIABHBIN ras,

OKpyxaeT BCIOAY HAC.

VYracaer Ku3Hb PACTCHHH

B xo0104 mps4eTcs B HOPY,

TIOTHAMAETCS B JKapy.

(PTyTh B TEpMOMETpE)

3.«OHa uzger», »0Ha MPOIIIA»,

HuxTO HU CKaKET, UTO MPHUIILIA.

(Xumm4eckas peaknms)

4.Camo¥i CHIIBHOM W3 KHCIIOT MM TaJIOTEH JaeT.
(XiopHasi KHCJI0TA)

5 Kpacus, HapaaeH kapOoHAT, EMy CTPOUTEIb OUCHD Pas.
(MpamMop 1 N3BECTHAK)

3araaxu A BTOPOH KOMAHIEL:

1. Anpec Tounsni, ecmu crpocsr: 32,16,8

(Kuciopon)

2. Tlopo3Hb KaOXKIBIN ATOBUT, BMECTE OyIET — AIICTHT.
(XTopua HaTpwst)

3. Kaxoif 3neMeHT Ha3bIBAIOT MO0 UMEHHU OJHOM 4acTH cBera?
(EBpommii)

4. Kpacus B KpUCTAINAX U IApax, Ha ACTei HABOIUT CTpax.
(Hon)

5. Kaxoif 07aropoaHbIif METAII COCTOUT M3 OOJIOTHBIX BOJAOPOCICH?
(ILmatuna)

5. Isareni stan. KoHKYpC Kanuranos

Bonpoce! juisa kanurana 1 rpynnsri
1. Kaxk 3Byunt coBpemeHHas (hopMynrpoBka [leproimieckoro 3aKk0Ha XUMHYECKHX 3JIEMECHTOB?

(cBOiiCcTBA MPOCTHIX BEHIECTB, 4 TAKKE CBOWCTBA M (DOPMBI COCTUHCHHH JIIEMCHTOB HAXOMATCA B MEPUOAMICCKOH
3aBHCHMOCTH OT 3apA7a A1pa AaTOMOB JICMCHTOB).

2. HazoBuTE H3MCHCHHUC HCKOTOPBIX XAPAKTCPHUCTHK JJICMCHTOB B ICPUOAAX CIICBA HAITPABO.

. (3apsa siaep aTOMOB Y BEJIMUUBACTCS,

. paguyc aTOMOB YMCHBIIACTCS,

. 3JEKTPOOTPHLIATENBHOCTD 3JIEMEHTOB YBEITHMYUBACTCA,

. KOJIMYECTBO BAJICHTHBIX 3JICKTPOHOB YBEJIMYHBACTCA OT 1 10 8 (paBHO HOMEPY IPYIIIEL);
. BBICIIAS CTCTICHb OKHMCIICHHS YBEIMINBACTCS (PaBHA HOMEPY TPYIIIIEL);

. YHCTIO 3JIECKTPOHHBIX CJIOEB ATOMOB HE H3MCHSICTCS;

. METaJUTMYCCKAEC CBOWCTBA YMEHBIIIACTCS,

. HEMETAJUIMYECKAC CBOMCTBA AICMEHTOB Y BEIHYHBACTCH).

3.0 KakOM XHUMHIECCKOM 3JICMEHTE HAET peub?
Mos cTpyKTypa aHaJOIM4HA CTPYKTYpe aiMasa. MeHd HCHOJB3YIOT B KAauecTBE MOJIyNpoBOAHHKA. IIpu BhICOKOH

TEMIIEPATyPEe BOCCTAHABIMBAK MHOIUE METAJLIbI M3 OKCUIOB. S BTOPOH O pacHpOCTPAaHEHHOCTH M3 JIEMCHTOB Ha
3emne. Bxoxy B cocras peuHoro necka. Kro a?
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(KpemHwiA)

Bonpockl Ana KanuTaHa 2 rpynnsl:

1 UT0 Takoe nepuog v rpynna?

(MeprofoM HasblBalOT rOPW3OHTA/bHbIN PAA 3/1EMEHTOB, PaCNO/IOXKEHHbIX B MOPsALKe BO3pacTaHWs MOPSLKOBbIX

(aTOMHbIX) HOMEPOB.
Mpynnamu HasbIBalOT BepTUKa/IbHbIE PASbI B MEPUOANYECKON CUCTEME).

2. Ha3oBUTe M3MeHeHMe HEKOTOPbIX XapaKTePUCTMK 3/1eMEHTOB B FPynre CBEPXY BHU3

. (apsag agep aToMOB yBeNM4yMBaeTCs;

. pagnyc aToMOB YBe/IMYMBaETCS;

. UMCN0 IHEPTETUYECKUX YPOBHEN (3N1EKTPOHHbIX C/10€B) aTOMOB YBe/IM4MBaeTCA (paBHO HOMepy nepuoga);
. UMCNO 3/1IEKTPOHOB Ha BHELLHEM C/10€ aTOMOB OAMHAKOBO (PaBHO HOMepPY rpymnnbl);

. NPOYHOCTb CBSI3M 3/IEKTPOHOB BHELLUHErO €105 C SIAPOM YMEHbLLUAETCS;

. 3/1EKTPOOTPULLATENBHOCTb YMEHbLUAETCS;

. MEeTa/I/IMYHOCTb 3/IEMEHTOB YBE/IMUMBAETCS;

. HEMETa/IIMYHOCTb 3/IEMEHTOB YMEHbLUIAeTCs).

3.0 KakoM XMMWYeCKOM 3/IeMeHTe UAET peyb?

A aHasior asoTa Uy Hac CXOAHble 3/IEKTPOHHbIE KOH(Urypaumn. XXmnBy s Ha Ko/IbCKOM MO/yOoCTPOBE B 3asexax
MUHEpaIoB. Y MeHsi eCTb HECKO/IbKO 6paTbeB - a//IOTPOMHbIX Mogndukaumii. OguH 6pat NpMHMMaeT aKTUBHOe
yyacTue npu M3roToBfeHUN cnuyek. MeHs MNOCTOAHHO NMpurnawaiT noyvyacTBoBaTb B MO/yYeHUU [bIMOBbIX 3aBecC.
KT0 5?

(Pocdhop)
MoaBesfeHME UTOTOB.
XKiopu onpegensieT rpynny cTyAeHTOB - /TyULLUX 3HATOKOB XUMUW.

Pethnekcus BONpPOCOB: Kakolh 6bln AnsA oTBevawwmx A) Hambonee CNOXHbIA B) Haubonee WHTEpPECHbIN U
3arnoMuHatoLLuiAcs.

Co06LieHNe NTOrOB: Ha3bIBaETCS MOGEAUTENb U NPU3EPbLI UTPbl. MM034paBASIOT anofUCMeHTaMU.

OueHKa 3a BbICTYN/IEHUE Ha 3aHATUSX C MH(DOPMAaLMOHHbBIMY COOGLLEHUSIMU Ha TEMbI:
«O6pallleHNne ¢ XMMUYECKUMM BELLIECTBAMU, MaTepuaniamMmm B 6bITy», «OTeUecTBEHHAs XMMUUECKasi HayKay.
«XVMUSI BOKPYT Hac».

«lMonnmepsi»

«pUMEHEHNE OpPraHMYecKMX KUCNOT B MNPOMbILNIEHHOCTU»; «MHOrMoaTOMHbIE CrMpPTbl U MoA  byayLias
npodeccus»; «Boga: nuesas 1 NPOMbILLIEHHASA»;

AMUWHOKNCNOTbI, UX POSib B MPOKECCHI MOBAP U KOHAMUTEPCKOE feN0».

TecTuposaHue

1.0npegeneHHbIN BUA aToma aTo:
a) husnyeckoe Teno;
6) BELLECTBO;
B) XMIMUYeCKMni 3/1EMEHT;

r) MosieKyna.

2. Bbibepute hopmysly 6eCKMUCNOPOAHON KWCIOTbI:
a) HC1,;

6) KH;

B) HFO4;

r) NaOH.

3. ATOM COCTOMUT U3:

a) NPOTOHOB;

6) NMPOTOHOB Y HENTPOHOB;

B) NPOTOHOB, HEMTPOHOB, 3/IEKTPOHOB;
r) MPOTOHOB Y 3M1EKTPOHOB.

4. MeTannom sBnsercs:

a) Na;
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6) Cl;

B) O;

r) H.

5. BbibepuTe hopmyny HemeTasna:

a) Na;

6) Ba;

B) Al;

r) C

6. Xumus - 3ato:

a) HayKa 0 cocTaBe, CTPOEHMW, CBOMCTBAX U NPEBPALLLEHNSIX BELLECTB;
6) Hayka 0 HeobpaTUMbIX N3MEHEHUSAX BELLLECTBA,;
B) HayKa 06 06paTMMbIX U3MEHEHNSIX BELLECTBA;
) HayKa 0 XXM3HW Ha 3emsie.

7. Bofa, KOTOPY CUMTAlOT CamMoii YMCTOIA:

a) poAHMKOBas;

6) mopckas;

B) AUCTW/I/IMPOBaHHas;

r) BO4OMPOBOAHASA.

8. C pacTBOpPOM COJISSHOW KWCNOTbl B3aMMOENCTBYET:
a) pTyTh;

6) rMAPOKCUA LIMHKA;

B) okcug yrnepoga (11);

r) cynbgat 6apus.

9. BblbepunTe Kakasi U3 MpMBEAEHHbIX COME pacTBOpMMA:
a) Zn3(PO4)2;

6) Ag2COs3;

B) MgSiO3;

r) Naz2sios.

10. CnoxHble BewecTBa COCTOAT M3:

a) N3 2x 1 6o1ee XMMNUYECKUX 3/IEMEHTOB;

6) 13 1 XMMNYECKOro 3/1eMeHTa;

B) W3 MPOTOHOB, HEMTPOHOB, 3M1EKTPOHOB;

r) HET NpaBW/IbHOIO OTBETa

11. MonsipHyto Maccy BeLlecTBa 0603HavaroT:
a) M;

6) n;

B) Vim;

r) Mr.

12. NaCl - aTo:

a) NPOCTOoe BELLECTBO;

6) CNoXXHOe BeLLEeCTBO;

B) aTom;

r) metann.

13. 3neKTpoHelTpabHas YacTmua, COCTOALLAA U3 NOMOXNTENTIbHO 3apSXKEHHOI0 A4pa U 0TPULATENbHO 3apsdKEHHbIX
3M1EKTPOHOB 3TO:

a) MoJeKyna;

6) 1OoH;

B) aTom;

) XMMUYECKWNIA 3NIEMEHT.

14. Bce KMCnoTbl CNOCOGHbI:

a) 3MeHATb OKpacKy eHoNdTanenHa;

6) pasnaraTbCsa Npu HarpeBaHUu;

B) B3aVMO/eliCTBOBATb C OCHOBHbIMU OKCUAaMU;
) XOPOLUO PacTBOPATLCA B BOJE.

15. PactBop H2SO4 6yfeT B3aumMogeiicTBOBaTb C:
a) Na2s04;

6) CuO;

B) Hg;

r) HNO3.

16. B peakuuto ¢ CONSTHOW KUC/OTOW BCTynaeT:
a) KpeMHMeBas KUCoTa;

6) menp;
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B) okcug yrnepoga (1V);

r) rMAPOKCUL HaTpUS.

17. Peakuuu, Npu KOTOPbIX U3 iBYX U 60/1ee BelLecTB 06pa3yeTcs 04HO CIOXKHOe:
a) pasnoXxeHus;

6) coefMHeHUS;

B) 06MeHa;

r) nonumepusaunn.

18. BECKMCIOPOLHOM KMNCNOTOWN SABNSETCS:
a) KpeMHveBas;

6) xnopoBoAopoaHas;

B) yrosbHas;

r) docpopHas.

19. ®opmyna kapboHaTa NUTUS:

a) Li2Sios;

6) Li2SO4;

B) Li2SO3;

r) Li2CQOa3.

20. YKaXnTe XMMWUYECKWNIA 3/1EMEHT, aTOMbl KOTOPOFO MMEIOT 3/IEKTPOHHYIO hopmyny
1522s522p63s23p1l:

a) Na;

0) P;

B) Al;

r) Ar.

21. Peakuus, ypaBHeHue kotopoii 2n(OH)2+ H2SO4= ZnSO4+ 2H20, 0THOCUTCH K peakuusm:

a) obmeHa;

6) coefMHeHUS;

B) pas/ioXeHus;

r) 3ameLLeHus.

22.Konu4ecTBo BellecTBa 0603HaYal0T:
a) M;

6) n;

B) Vim;

r) Mr.

23. MonsapHasa macca kucnopoga O2 coctaBnseT (r/Monb):
a) 8;

6) 16;

B) 32;

r) 48.

24. BblbepuTe XMMUYecKyo hopMysly amgoTepHOro Metanna:
a) Ca

6”e

B) K

rpP

25.9TaH 0THOCUTCH K KJlaccy:

a) a/IKNHbI

6)ankKaHbl

B) &/IKEHbI

r) afikafiueHbl

26. CnvpTbl UMel0T PYHKLUMOHAIbHYO rpynny:
a)-OH

6) -CHO

B) -COOH

r) -NH2

27.K apeHam 0THOCUTCSA BELLECTBO:

a) aTaH;

6) 6yTeH-2;

B)6€eH30/1;
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r) 9TuH.
28: YcTaHOBMTE COOTBETCTBME MEXAY KNaccoM M NPUMePOM BeLLecTBa 3TOro Kracca:

1) cnupTel A) CeHs
1) KapboHOBbIE KUCNOTbI A) H2C=CH- CH2- CHs
2) aMVHBbI B) HC~ C- CH2- CHs
3)cnupThbl B) C2HsNH:
4) ankeHbl M C2HsOH

) CHsCOOCHS3
E) CH3CH2COOH

2) Kap6oHOBbIe KUCMNOTbI B) CH3COCHS3
3) a/iKaHbI B) CH3CH2CH20H
4)ankafieHbl N CiaH2

) CHsCOOH

E) CH2=C(CHs)-CH=CH>

1)cnupTol A) CH3s- C~CH
2) anbgerngbl B) C2He
3)ankagveHnbl B) CH2=CH- CH=CH:
4) aNKuHbl N CH3COOCHSs
) CHsCHO
E) C2HsOH

29: YcTaHOBMTe COOTBETCTBME MEX/Y K/1acCOM M MPUMEPOM BELLLECTBA 3TOM0 K/acca:

30: YcTaHOBMTe COOTBETCTBME MEXAY KNacCcoM U NPUMEPOM BeLLLeCTBa 3TOr0 K/iacca:

31. ¥YcTaHOBWUTE COOTBETCTBME MeXAY Ha3BaHMEM BeLLECTBa M K/1acCOM OpraHMYecKux COG,CI,VIHEHVIVI, K KOTOpOMY
OHO OTHOCUTCA:

HasBaHwue coefmHeHuA: Knacc BeLLecTs:

A) sTaHasb 1) apomaTuyecknii y/s
B) meTtaHon 2) ankagveHsol
B) nponagveH 3) cnupThbl
M) 6eHson 4) anbgernibl
5) KeTOHbL.

32.Kakoe konuuyecTtBo BellectBa MgO cofepxutcs B ero obpasue maccoin 160 r?
a)8monb
6)2 monb
B)4 MO/ib

r)6 mMonb

33. K K/iaccy cnmpToB OTHOCUTCA:
a) C7Hi2; 6) C7H1e; B) C7Hs; 1) C3H7OH.

34. HasBaHue HMXenpuBegeHHOr0 yrneBoopoia no cucTteMaTM4ecKoli HOMeHKIaType
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CH3CH3C
YOH

a) 2-meTunnponax; 6) NnponaHon-3; B) NpornaHoBasi KUCN0Ta; ) nponaHon-1.

35. CTpyKTypHas (hopmy/ia BelecTBa 2 - MeTU/MNeHTeH - 1 - aTo
1) CH3- CH(CH3) - CH2- CH = CH2
2) CH3- CH2- CH2- C(CH3) = CH2
3) CH: = C(CH3 - CH: - CH(CH3J - CH3
4) CH: = C(CH3 - CH3
36. BewectBo CH2- CH2- CH2- CH - CH2- CH2Ha3biBaeTcA
I | |
CH3 CH3 CH3
1) 1,4,6 - TpuMeMunrekcaH
2) 1,3,6 - TpuMeTUAreKcaH
3) 1,3 - gumeTtuarenTaH

4) 4 - mMeTWNOKTaH

38.HanuwwunTe cTPYKTYpHbIe (hOPMY/bl CNIEAYHOLLNX aIKEHOB:

a) 3-aTunrekceH-1; 6) 3-aTuUN-2-MeTUNOKTEH-4; B) 3-NponunarenTeH-1;
r) 2-metun-3-nponunrenteH-1; g) 5,6-gumMeTnn-4-nponuarenTeH-2;
39.HanuwunTe CTPYKTYpPHbIe (hOPMY/bl CIIEAYIOLLNX aNIKaANEHOB:

a) 2,3-rexkcagueH 1,4; 6) 1,3,5-rekcaTpueH 2,4; B) 2,4-gumeTunneHtaguned-1,4; r) 2,3-gumetnnbytagmed-1,3 g) 5-
MeTunrekcagunen-1,3; e) 4-meTunokTagneH-1,4.
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40. PacnpefenvTe cnefytoLine BeLLECTBA HA TPU FPynMbl - CAWPTbI, abAernabl, KAp60oHOBbIE KUCOTbI:

CH,0H, chHuc” , cHljc™ |
OH X H

C,H,-CC , CH,,OH, cH-c/™ ,
OH H

H-CC . C.H.-CC . C.H.OH.
OH

41.0cyuecTBUTE CeaytoLLe XMMNUYECKNe NpeBpaLleHns:
a) FeCI2 ~ Fe(OH)2 ~ FeSO4 ™ Fe ™ Fea2;

6) P~ P205 N H3PO4 N Ne3PO4 N Ca3(PO4)2.

42.PacnpefenuTte No KnaccaM HeOpraHM4YeCKMX BeLLecTB cliefylolive coeauHeHUs n HasoBute ux: Zn(NO3)2,
HgClI2, HCI, NaOH, FeCl3, C1207, HBr, BaO, Cu(OH)2, MgClI2, KCI, Ca(N0O3)2, KOH, Zn(OH)2, P203, H3PO4,

CuO, SO2, Na2CO3, H2S04.
43. CocTaBbTe YpPaBHEHNA XUMNYECKNX peaKu,vu‘/'l CcornacHo cxeme:
Fe(OH)3 ~ Fe203 A Fe A FeSO4 ~ Fe(OH)2.

44. ConocTaBbTe:

HeopraHunueckoe BeLLEeCTBO: XMMUYECKOE COeJMHEHNE:
1.consb; a)N205;

2.KMUCNOTHbI OKCUL; 6)CaCl12;

3.0CHOBHbIIT OKCUA; B)ZnO;

4. aMm(hOoTePHbIN OKCKg r) BaO

45.ConocTaBbTe:

B4. MonekynsipHasa opMyia OpraHU4ecKoro BeLLecTBa: Knacc coegnHeHns:
1.C4H8; a) yrnesofbl;
2.C6H1206; 6) apeHbl;
3.C7TH16COH; B) a/IKaHbl;
4.C5H120H r) cnvpThbl;

n) anbferugbl

46.Kakve 13 npuBefeHHbIX (*)OpMyﬂ OpraHn4yecKunx BeLLLeCTB OTHOCATCA K aMMHOKUC1I0Tam?
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OueHka
«OTMINYHO»

«XopoLo»

BapuaHTbl 0TBETOB:
a B 2)a, g 3)6, T 4) B, 4
47) Kakoin3 rnepeuncrieHHbIX OKCU0B pearvpyeT ¢ pacTBOPOM CO/IAHOM KWCAOThbl, HO He pearu-pyeT ¢ pacTBOPOM

rugpokcuga HaTpus?
1) co
2) SO3
3) Zno
4) MgO
48)  HaTypa/lbHble ~ 06beKTbl,  WCMOMib3yeMble B OOYYeHWW  XUMUKM,  BK/IOYawT B cebs:

1. KonnekumMm MUHEpasioB WM TFOPHbIX MOPOA, MET/I0B M CMMaBOB, MUHepasb-HbiX YA06peHWid, niacTmacc,

Kay4yKOB, BOJIOKOH;
2. Haunbonee 4acTo NCnosb3yemble peakTuBbl n MWHepasbl;
3. Mpwn6opbl, annaparbl n yCTaHOBKM, NCMosb3yemble Ha ypoKax XMMuu;
4. YuebHble nocobus Ha neyaTHo OCHOBE.
49) BepHbl m cnegytouime CyXfeHus 0 CBOMCTBAx xenesa?
A XKeneso pearvpyeT c pasbaBneHHOW a30THOW KWC/IOTOM.
B. B X0N0AHOM KOHLIEHTPMPOBaHHOM CepHoW KMCNoTe Xeneso naccusmpyeTcs.
1) BEPHO TO/IbKO A
2) BEPHO TO/BbKO b
3) BEPHbI oba CYX[eHns
4) oba CYyXAeHunsA HeBepHbI
50) Kapb6oHaT 6apus pearupyet c pacTBOpPOM KaXKaoro n3 LBYX BeLLeCTB:
1) H2S04 n NaOH
2) NaCl " CuSO4
3) HCI " CH3COOH
4) NaHCO3 n HNO3

KpuTtepuu oLeHKM 3a OTBET HA TEOPETMYECKUE BOMPOCHI
KpuTepuu oLeHKM 0TBETA CTyeHTa
O6CTOSITENIBHO U C [OCTATOYHOW MOMHOTOM M3naraeT MaTepuas BONpocoB. [laéT OTBeT Ha Bompoc B
OnpejesieHHOW nornyeckoli nocnefoBaTelbHOCTU. [aéT npaBUbHbIE (HOPMYSTMPOBKU, TOUHbIE OMpPeaeneHNs
MOHSATUI 1 TEPMUHOB. [IeMOHCTPUPYET MOSTHOE MOHUMAaHWe MaTepuana, AaéT NoHbIA U apryMeHTUPOBAHHbIN
OTBET Ha BOMPOC, MPUBOAUT He06XOAUMble MPUMEPbl (He TOMbKO PAacCMOTPEHHble Ha 3aHATUSAX, HO W
nogo6paHHbIe CAMOCTOSITENBHO).
CBo060HO BnafieeT peybto (MOKa3bIBaeT CBA3AHHOCTb U MOC/Ef0BaTE/IbHOCTb B U3MOXKEHNN).
[aéT OTBeT, Y[OB/ETBOPSIIOWMIA TeM >Xe TpeboBaHWSIM, UTO U A1 OLUEHKU «OT/IMYHO», HO [OnycKaeT
eaVHUYHbIE OLUMGKM, HETOUYHOCTM, KOTOPbIE CaM Xe UCMPaB/sSeT Noc/le 3aMevaHuii npenogaBatens.

«¥Y[oBneTsop O6Hapy)KI/IBaET 3HaHWe 1 NMOHMMaHNe 0CHOBHbIX NMOMOXEHUMN, HO:

NTE/TIbHO»

- [onycKaeT HeTOYHOCTU B (DOPMYNIMPOBKE onpeaeneHuii, TepMUHOB;
- u3naraeT maTepuasl HeloCTaTOYHO CBSI3aHHO W NOC/1ef0BaTeNbHO;
- Ha BOMPOCbI 3K3aMeHaTOPOB OTBEYAET HEKOPPEKTHO.

«Heynosnetso  OGHapyXuBaeT HEMOHWMAaHWe OCHOBHOIO COAepXKaHWsi yuyeGHOro Mmatepvana. [lonyckaeT B (opMy/IMpOBKe

pUTENBHOY»

OI'IpE,CI,e]'IeHVIVI oWKn6KM, MCKaxarouwme UX CMbICH. JonyckKaeT CyLLecTBEHHbIE owmnbKu, KOTOpPbIE HE MOXET
ncnpasuTb NMPU HaBOAALLMX BOMpocax npenogasartens UM OTBET OTCYTCTBYeT. BecnopAago4yHO v HeyBepPeHHO
n3naraet matepuan. ConpoBOXAaeT N3/I0XEHUE YaCTbIMU 3aMUHKaMU N NepepbiBaMu.

Kputepun oueHKn 3a BbIMONHEHNE NPAKTUYECKOTO 3aflaHuns/3aga4vm
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Onenka Kpurepun

«OTIIHIHO» [lokazan MOJMHOE 3HAHHME TEXHOJOTHH BBIMOJNHCHUA 3aJaHHA.  [IPOAEMOHCTPHPOBAT YMCHHE
NPUMCHATD TCOPCTHICCKUC 3HaHI/I}I/HpaBI/IJ'Ia BBIMOTHC HUS/TCXHOJIOTHIO TIPH BBIMOJIHCHUHA 3aJAHUA.
YBCPCHHO BBIMOJTHIIT ACHCTBHS COTTACHO YCIOBHIO 3aIAHMUSL

«Xopowo» 3amaHuC B LIEJIOM BBIMOIHHUI, HO JOMYCTHI HCTOYHOCTH.
[Mokazan 3HAHHC TEXHOJIOTHH/AITOPHTMA BBIMOJHCHHSA 3aJAHUS, HO HEAOCTATOYHO YBEPEHHO
MPUMCHHAJT HX HA MPAKTHKE. BBIMOTHII HOPMATHB HA MOJIOKUTSIbHYEO OIICHKY .

((y;[OBJ'IeTBOpI/ITeJ'H)HO» Tloxazan 3Hanme O6H.[I/IX HOJIO)KGHHfl, 34JAHHC BBIIIOJIHHII C OITHOKAMH. 3a£[aHI/Ie BBIIIOJTHHII HA

TIOJOKUTCIbHYH) OLCHKY, HO MPECBBICUII BPEMA, OTBCACHHOC HA BHIMOJTHCHUC 3adaHMA.

«HeynoBraeTBOpUTETLHOY

He sBbmonnmn zamanme. He mOpOOSMOHCTPHPOBAN YMEHHS CAMOCTOSTCIBHOTO BBINOTHCHUS
3a7aHH.

He 3HaeT TEeXHOIOTHIO/aNTOPHTM BBIOTHCHHUA 3aJAHHA.

He BBINOJTHHJI HOPMATHB HA MOJIOKUTEIBHYEO OIICHKY .

Kpurepun oneHkn 3a BHITIOJTHEHHAE TECTA

Ounenka Kpurtepun
«OtnuaHO» 90% u BbIIIEC
«Xopomo» ot 80% mo0 89%
«Y JOBICTBOPUTEIBHOY ot 70% mo0 79%

«Heyn0BAETBOPUTETLHOY

1o 69%

IIpu TecroBoif (opme HpPOBEACHHUS 3K3aMCHA OICHKA BBICTABILICTCS B COOTBETCTBHH C IPOLECHTOM

TPAaBHJIBHBIX OTBETOB.

Jlureparypa 1/ 00y-AIOIIIXCSI
1. .O.CTI'abpuemsH, Xumus, «Axagemus»-M.,2018r.
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