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1. I[MacnopT KOMIJIEKTAa KOHTPOJbHO — OIl€HOYHBIX CPEICTB
1.1. Oo6aacTh NnpuMeHeHUs!

KontponbHo-onienounsie cpenactsa (KOC) mpennaszHadeHbl JUisi KOHTPOJIS M OLIEHKH
00pa30BaTeNbHBIX JOCTHKEHUH 00yUYaIOIUXCsl, OCBOMBIIUX MPOrpaMMy YUEOHON TUCITUTUTHMHEI
«XuUMHS», OPUEHTUPOBAHBI Ha MPOBEPKY CTEHNEHH AOCTHKEHHUS TPeOOBaHUNM K MUHUMYMY
coJiepKaHusi U YPOBHIO MOATrOTOBKHM oOydaromuxcsi B coorBeTcTBUU ¢ PI'OC u sBisercs
OCHOBOTIOJIATAIONIUM JIOKYMEHTOM I OpPTaHHW3alliil KOHTPOJS 3a OBIAJCHHEM OOIINX
KOMITETEHIMH y 00yJarouxcs B yueOHOM IMpolecce.

KOC BKI1104alOT KOHTPOJIbHBIE MaTEPHUAIIBI ISl IPOBEIEHUS TEKYILIETO0 KOHTPOJIS.

KOC pa3pabotan Ha OCHOBaHUHU:

- [Ipukaza MunuctepcTBa o0pa3oBanus u Hayku Poccuiickoii @eneparuu ot 17 masg 2012 r. Ne
413 «O06 yTBepxkaeHUU (enepalbHOTO TOCYIapCTBEHHOr0 00pa30oBaTEeNIbHOTO CTaHIapTa
cpemHero odmiero od0pa3zoBaHUs» C U3MEHEHUSMHU W JOMOJTHCHUSMH OT: 29 nmexabpst 2014; 31
nexabpst 2015 ., 29 utons 2017 r., 11 nexadbps 2020 r., 12 aBrycra 2022 1.

- denepanbHOrO0 rOCYIapCTBEHHOTO 00pa3oBaTelbHOro craHmapta mo mpodeccuu 26.01.06
CynoBoAUTENb-MIOMOIIHUK ~ MEXaHHWKa MajoMepHoro cyaHa (6a3oBas  MOJTrOTOBKA),
YTBEPKACHHOTO MpHKa3zoM MuHucTepcTBa oOpa3zoBanus U Hayku Poccuiickoit @eneparuu ot 2
aBrycra 2013r. N 934;

C YYETOM:

- Paboueit mnporpammel Bocnutanus I'BIIOY HCO «HPK» mno mnpodeccun 26.01.06
CYI[OBOI[I/ITCJ'IB-HOMOHIHI/IK MCXaHWKa MaJIOMECPHOI'0 CyaHa

- MeTOI[I/I‘IeCKI/IX MaTepuajioB 110 06$I3aTeJ'II>HBIM O6H.ICO6p8.30BaTeJ'IBHBIM JUCIHHUITIJTINHAM
OI'bOyY A0  HUPIIO, 29.09.2022 r., (https://firpo.ru/activities/projects/razrabotka-i-
vnedreniye-metodik-prepodavaniya/ )



https://firpo.ru/activities/projects/razrabotka-i-vnedreniye-metodik-prepodavaniya/
https://firpo.ru/activities/projects/razrabotka-i-vnedreniye-metodik-prepodavaniya/

2. Pe3y.]'ILTaTI>I OCBOCHHUSA TUCHMILUIMHBI, MOJAJICKAIIHE IIPOBEPKeE

B pesynbTate

OCBOCHHMSI Y4YCOHOW JAMCIUTUIMHBI

oOyuaromuiics JODKeH 00J1agaTh

npenycmorperabiMu @I'OC CITIO, ®I'OC cpennero oo6miero o0pa3oBaHUS CIEAYIOIUMU

pe3ysbTataMu:

HaumeHoBaHUeE U KO

ILiiannpyemble pe3yJbTaThl

KOMIEeTeHINH Oomue JAucouninHapHbie
(JInyHOCTHBIE M MeTaNpeIMeTHbIE) (IlpeameTHbIe)
OK 1. [Tounmars JIP 6 yacmu mpyoosozo - BJAJCTh CHCTEMOM XHUMHYCCKHX 3HAHHUH,
CYITHOCTH U COIUANBHYIO | 80CHUmMAHUA. KOTOpas  BKJIIOYACT:  OCHOBOTIOJIATafoIe
3HaYAMOCTb CBOCH - TOTOBHOCTh K TPYAY, OCO3HAHWE | MOHATHA (XUMHUYECKHIl  3JEMEHT, aToM,
Oyayeit mpodeccun, [IEHHOCTH MacTepCTBa, TPYAOII00He; | JIeKTpoHHas o0onoyka artoma, s-, p-, d-
TIPOSIBIIATH K HEH - TOTOBHOCTB K aKTUBHOU | DIIEKTPOHHBIE  OpOMTaNM  aTOMOB,  HOH,
YCTOHYMBEINA HHTEpPEC. JIESITETTPHOCTH TEXHOJIOTHIECKOH W | MOJIEKyJa, BaJICHTHOCTS,
COIMATILHOM HAIPaBJICHHOCTH, | 3JEKTPOOTPUIATENILHOCTD, CTeneHb
OK 2. OpranuzoBbIBaTh CIOCOOHOCTH WHULUUPOBATh, | OKUCICHUS, XHUMHYECKass  CBSI3b,  MOIJIb,
COOCTBCHHYIO IUTAHUPOBATh M CAaMOCTOSATEIBHO | MOJNSpHAas ~ Macca, MOJSIPHBIA  00BeM,
JIESITeNIbHOCTb, BBITIOJIHATH TaKYIO JESTEIbHOCTD; YITIEPOJIHBIA  CKEJIeT, (hyHKIIMOHATTbHAS
ONPEIENATh METOJIbI U - HHTEpPEC K pas3Iu4yHbIM cdepaMm | Tpymmna, paaukaig, H30MEpHs, H30MEpHI,
CcrocoOBI BHITTOTHEHHS po¢eCCHOHANBHON NesITeIbHOCTH, TOMOJIOTHYECKIH psn, TOMOJIOTH,
po¢heCCHOHATHHBIX MP: Ogradenue yHugepcaibHbiMu YTIICBOIOPOEI, KHCIOPOJ- u
3a1ad, OICHUBATh UX VueOHbIMU NO3HABAMELbHbIMU a30Tco/IeprKaIlie COSANHCHHS, OMOIOTHICCKH
3¢ PEKTHBHOCTD U delicmeuamu.: aKTUBHBIC BemecTBa  (YTJICBOIBI,  KHPEI,

Ka4yCCTBO.

OK 3. AnanusupoBats
pabouyro cuTyarmio,
OCYILECTBJIATH TEKYIIUN
W UTOTOBBIA KOHTPOJIb,
OIICHKY U KOPPEKIIHIO
cOoOCTBEHHOM
JeSITeIPHOCTH, HECTH
OTBETCTBEHHOCTH 32
pe3yIbTaThI CBOCH
paboThL.

a) bazosvie no2uyecKkue OeUcmeusl.

- CAMOCTOSITETIFHO (YOPMYIIHPOBATE U
aKTyaJIU3UpOBaThH npobiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIHMBAaTh CYIICCTBEHHBII
NMpU3HAK WM  OCHOBaHUS  JUIS
CpaBHEHUs,  KiaccuPUKalMu |
000011IeHUS;

- ONpeneNaTh LN JeSATeIHHOCTH,
3aJaBaTh MapaMeTphl U KPUTEPHUH UX
JTOCTHIKEHHS,

- BBIABIATH 3aKOHOMEPHOCTH U
MPOTHBOPEYHS B PacCMAaTPHBAEMBIX
SIBIICHHSAX;

- BHOCHUTD KOPPEKTHBBI B
JIESITeIIbHOCTb, OIICHUBATh
COOTBETCTBUE PE3yJIbTATOB LIENISIM,
OIICHUBATh  PHUCKHA  TOCIEACTBUI
JIESITeIbHOCTH;

- pa3BUBaTh KPEaTHBHOE MEIIIICHUE
TIPH PEIICHUH KU3HEHHBIX TPo0IeM
6) 6azoevle  uccredo8amenbCKue
Oeticmeus.

- BUaAeTh HAaBBHIKAMH  y4eOHO-
HCCIIEIOBATENIbCKOM M MPOEKTHOM
JIESITEIBHOCTH, HaBBIKAMU
paspenieHus mpooeM;

- BBISIBIISITH MIPUYHHHO-
CIIEJICTBEHHBIC CBSI3H "
AKTyaJM3HPOBATh 3aa4y, BbIIBUIAThH
THIIOTE3y €€ PEHICHUS, HaXOIUTh
apryMeHTBl JJI1  JOKa3aTelbCTBa
CBOMX  YTBEPXKACHHWH,  3a/JaBaTh
mapaMeTphl U KPUTCPUH PEIICHHUS,

- aHAIM3UPOBATh NOJYYCHHBIC B
XOJIe pCIICHHs 3a7addl Pe3yJIbTaThl,
KPUTHICCKH OIICHUBATh ux
JIOCTOBEPHOCTD, MPOTHO3MPOBATH
HW3MEHECHUE B HOBBIX YCIIOBHSX;

- yMeThb IIEPCHOCHTH 3HAHHUS B
MO3HABATENFHYI0 M MPAKTHIECKYIO
001acTH KU3HEIEATCIFHOCTH;

0enku), MOHOMEp, TIIOJNMMEp, CTPYKTYpHOE

3BEHO, BBICOKOMOJICKYJISIPHBIC COEANHCHHUSI,
KpHUCTaJLTHUCCKas peleTKa, THUIIBI
XUMUAYECKHX  PEaKIui (OKHCIHUTETBHO-
BOCCTAaHOBUTCIIbHBIC, DK30-U
SHIOTEPMHUYCCKHE, peakiuu HOHHOTO
obmeHa), pacTBop, SJIEKTPOJIUTHI,
HEJJIEKTPOJIHUTHI, 3JIEKTPOIMTHYCCKAS

JIICCOLMAIUS, OKHUCIHUTENb, BOCCTAHOBHTEID,
CKOPOCTh XMMHUYECKOH PEaKkIiy, XUMHIECKOE
paBHOBECHE), TEOPHM M 3aKOHBI (Teopwus
XMMHYECKOTO  CTPOEHHUs  OpPraHMYEeCKHX
BELIECTB AM. Bytnepoga, Teopus
IIEKTPOITUTHYECKOH JIMCCOLIMALINH,
nepuoauueckuid 3akoH JI.MI. Menneneesa,
3aKOH COXPAaHEHMs MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI S3BIK XMMUH,
(akTOJIOrMYeCKHe CBENCHHA O CBOMCTBAX,
cocTaBe, MOJTydYeHMH U Oe30macHOM
UCTIONIb30BAaHUN BRKHEHIIINX HEOPTaHWIECKUX
W OpraHWYecKHMX BeIeCTB B OBITYy H
MPaKTHYECKOH AEATETHHOCTH YeJI0BeKa;

- YMETb BBIABIATH XapaKTepPHbIE NPHU3HAKU U

B3aUMOCBA3b H3Yy4YCHHBIX HOHHTHﬁ,
MNPUMCEHATH COOTBETCTBYIOIIUC MOHATHUA IIPH
OITMCAaHUH CTPOCHUA u CBOMCTB

HEOPraHMYCCKUX U OPraHUYCCKUX BCUICCTB U
nux npeBpameHHﬁ; BBIABJIATH B3aHMMOCBA3b

XUMHMUYECKMX 3HAHUH C TOHATUAMU U
[IpeICTaBICHUSIMU JIPYIUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

- yMETb  UCIOJb30BaThb  HAaUMEHOBAHMS

XUMHUUYECKUX COEAMHEHUH MEXIYyHApOIHOTO
COI03a TEOPETHYECKON M MPUKIAAHON XUMUU
W TpUBUAIbHBIE Ha3BaHUS  BaKHEHIIMX
BELIECTB (PTHJIEH, alETWIEH, TJHUIEpUH,
(deHoN, (QopManbIeru], yKCyCHas KHCIIOTA,
[JIMLWH, yrapHbId Tra3, YIJIEKUCIBIH ras,
aMMHak, ramcHasda H3BECTH, HEralicHas
W3BECTh, THThEBAs CcoAa W  APYTHX),
COCTaBIISITh (POPMYJIBI HEOPTAaHWYECKUX U
OpraHUYECKHUX BEIIECTB, YpaBHEHHS
XUMUYECKHUX PEAKIUA, OOBSCHITHh UX CMBICI,
XHMUYECKUE

NOATBCPIKAATh  XAPAKTCPHLIC




- YMETb HHTETPUPOBATH 3HAHUS W3
Pa3HBIX MPEIMETHBIX 00J1acTel;

- BbIIBUT'aTh HOBBIC naeu,
npeajaratb OpUurnHaJbHbIC OAXOAbL
1 pCIICHUA;

- CIIOCOOHOCTL MX HCIIOJB30BaHHS B
MO3HABAaTEJILHOM M COIMAJIbHOM
MIpaKTUKE

CBOMCTBAa  BEIIECTB  COOTBETCTBYIOLIUMH
JKCIIEPUMEHTaMU W 3allUCSIMU  ypaBHEHUH
XUMHUUYECKUX PEaKLUi;

- yYMeTb YCTaHaBIMBATh MPHUHAJIECKHOCTD
M3YYEHHBIX HEOPTAaHUYECKUX U OPTaHMYECKUX
BELIECTB K OMNpEIeJeHHBIM KilaccaM |
rpynmnaM COeAHMHEHUH, XapaKTepu30BaTh HX
COCTaB M BA)KHEHIIME CBOMCTBA; ONPENEIATh

BHIBI XHMHYECKUX CBs3e (KOBaJICHTHas,
HMOHHAs, METAJUINIECKasi, BOIOPOIHAS), THITBI
KPUCTAIIINYECKUX peeTok BEIIIECTB;
KJIacCH(UIIPOBATH XUMUUECKUE PEAKIIHN;

- chopMHpOBaTH NIpEACTaBICHMUSL: 0
XHUMUYECKOMH COCTaBJIAIONICH

€CTECTBEHHOHAYYHOM KapTUHBI MHUpPA, POIH
XMMHUH B IIO3HAHWU SIBJICHUH NpPUPOIBI, B
(OpPMUPOBaHUM MBIIUICHHS M KYJIBTYPBI

JIUYHOCTH, ee (G yHKIIMOHATBHOM
IPAaMOTHOCTH, HCOOXOIUMOW Ui PEUICHHUS
MPaKTHYeCKUX  33aJad H  JIKOJOTHYECKH
000OCHOBAaHHOTO  OTHOIICHUS K  CBOEMY

3JI0POBBIO U IPUPOAHOHN CpeEnE;

- YMETh MPOBOAUTH PACUETHI 110 XUMHUYECKUM
dopMynmaM W YpaBHEHHSIM  XHUMHYECKHX
peakuuii ¢ UCMoJb30BaHHEM (HH3HMYESCKUX
BEIMYHMH, XapaKTEepU3YIOIIUX BEIIeCTBa C
KOJIMYECTBEHHOH CTOPOHBI: Macchl, 00beMa
(HOpMasbHBIE YCIOBMS) Ta30B, KOJHYECTBA
BEILIECTBA; HCIIOJIb30BaTh CHCTEMHbIE
XMMHUYECKHE 3HAHUS JJIsl IPUHATHS PEICHHH
B KOHKPETHBIX JKM3HEHHBIX CHTYaIHAX,
CBSI3aHHBIX C BELIECTBAMH U MX NIPUMCHEHHEM

OK 4. OcymecTBasTh
MOUCK, aHAJU3 U OLICHKY
nHpOpMAINH,
HEOOXOAMMOM 1A
MOCTAHOBKU M PEIICHHS
poheCCHOHATBHBIX
3ajad,
poheCCHOHATBHOTO U
JIMYHOCTHOTO Pa3BUTHSI.

OK 5. Ucnonb3oBath
HHPOPMAIHOHHO-
KOMMYHUKaIMOHHbIE
TEXHOJIOTUH JIs
COBEpIICHCTBOBAHUS
npodecCHOHAIBLHOM
JIeSTEILHOCTH.

JIP 6 obnacmu yenHocmu Hay4Ho2o
NO3HAHUSL:

-c(pOPMHPOBAHHOCTH
MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMCHHOMY yPOBHIO Pa3BHTHS
HayKHd M OOIIECTBEHHOI NpPaKTHUKH,
OCHOBAaHHOTO Ha JAHAaJOre KYJIbTYD,

CIOCOOCTBYIOILETO OCO3HaHUIO
CBOET0 MecTa B IOJMKYJIbTYPHOM
MUDE;

- COBEpUICHCTBOBAHHE SI3BIKOBOM U
YUTATEIbCKOH KyJIbTYpBI KaK
CpeACTBa B3aMMOJICHCTBUS MEXIY
JIFOJIBMHU Y TIO3HAHUS MHPa;

- OCO3HaHWE LEHHOCTH HAy4JHOM
JIeSITeIIbHOCTH, TOTOBHOCTh
OCYIIECTBIISTH MIPOEKTHYIO "

MCCJIEIOBATEIbCKYI0  JIESITEIbHOCTD
MHIUBHIYAIILHO U B TPYIIIE;

MP: Osnadenue ynugepcanbHbimu
VUeOHbIMU NO3HABAMENLHLIMU
delicmeuamu.:

8) paboma c ungopmayueil:

- BIAJCTh HABBIKAMHU TIOJYYCHUS
nH(pOpMaMH N3 KICTOYHUKOB PA3HBIX
THIIOB, CaMOCTOSITEIHHO
OCYLIECTBJISITH ~ TOWUCK,  aHaJu3,
CHCTEeMaTH3aLUI0 U WHTEPIPETAIHIO
uH(opMalMK pPa3IUYHBIX BUIOB H
dbopm mpeacraBneHmys;

- CO37aBaTh TEKCThl B Pa3JIMYHBIX
dbopmarax ¢ y4eToM Ha3HAYCHHUS
uHpopmanuK 1 HeIeBOi ayAuTOpHH,
BBIOMpas ~ ONTUMalbHYI0  (opMy
NPE/ICTABIICHUS U BU3yallU3alny;

- OIICHUBATh JAOCTOBCPHOCTD,

- yMeTb IUIAHUPOBATb W  BBINOIHATH
XUMHYECKMHA SKCHEPUMEHT (IIpeBpaIleHus
OpraHMYECKHX BELIECTB MPH HAarpeBaHUM,
HNOJy4YEeHHE STHIIEHA U U3yYeHHe €ro CBOMCTB,
KaueCTBEHHBIE PEaKIMU Ha  albJETUbI,
Kpaxmall, YKCYCHYIO KHCIIOTYy; JEHaTypauus
OeTKOB TIPH HArpeBaHMH, LIBETHBIC PEAKIHH

6eHKOB; MpOBOIUTH pCakuuunu HOHHOTO
oOMeHa,  ompemensTh  Ccpely  BOJHBIX
pacTBOpPOB, KayeCTBEHHBIE pEAaKLUUH  Ha
cynbdar-, KapOOHaT- U XJOPHI-aHUOHBI, Ha
KaTHOH aMMOHHS; penaTp
IKCIICPUMEHTANBHBIE  33Ja4d 10  TeMaM

"Meramsl" 1 "HemeTramisl'") B COOTBETCTBHH
C TpaBWIAMH TEXHHKH OE30MAaCHOCTH IIPH
0oOpalleHnH ¢ BEMIeCTBAMH U J1a0OpaTOPHBIM
000pyI0OBaHHEM; TPEICTABIATh PE3yIbTATHI
XMMHYECKOTO SKCIEepUMeHTa B (hopMe 3arucu
YpPaBHEHUHM COOTBETCTBYIOLIUX PEAKLUUN U
(opMynHpOBaTh BBIBOABI HAa OCHOBE 3THX

Pe3yIbTATOB,
- yMeThb  aHaNU3UpOBaTh  XHUMHUYECKYIO
HHPOPMALIMIO, TIONYYaeMyH U3  pa3HbIX
HCTOYHHUKOB (cpencts MacCOBOM

nndopmanum, cets VIHTEpHET N IpyTHE);

- BJIQJETh OCHOBHBIMHM METOJAaMH Hay4HOIrO
MO3HAHUS BEIECTB U XMMUYECKUX SIBICHUH
(nabmroneHne, W3MEpEHHE, OKCIIEPUMEHT,
MOJIETUPOBaHUE);

- YMeTb INPOBOJHUTH PACUETHI [0 XUMHUIECKUM
dopMynaM ®  ypaBHEHHSIM XUMHYECKUX
peakmuidi ¢ HCIOJB30BAHUEM (U3UIECKUX
BEJINYMH, XapaKTEePU3YIONIUX BEUIECTBA C
KOJINYECTBEHHOW CTOPOHBI: MAacChl, 00beMa
(HOpMaJIbHBIE YCIIOBHS) I'a30B, KOJMYECTBA
BELIECTBA;

HCII0JIL30BATh CUCTCMHBIC




JICTUTUMHOCTh ~ MH(MOpMAIMH, ¢
COOTBETCTBHE MIPAaBOBBIM u
MOPAIbHO-3THYCCKUM HOPMaM;

- KCIIO/Ib30BAaTh CpencTBa
HH(POPMAMOHHBIX u
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B
peleHIH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpraHU3alHOHHBIX 3a1a4 c
CcOOIIIOIEHNEM TpeOoBaHUH
9PrOHOMHUKH, TEXHUKH
0€30IaCHOCTH, TUTHEHB,
pecypcocOepexeHnsi, TMPaBOBBIX U
ITHYECKUX HOPM, HOPM

nH(opMaMOHHOI Oe30macHoOCTH;

- BJIaJICTh HaBBIKAMH PACIO3HABAHUS
W 3alIUTHl HHPOPMAIHH,
nH(popMaMoOHHO# Oe301acHOCTH
JIMYHOCTH;

XUMUYCCKHUC 3HAHUA IJIA TPUHATHUA pCH.IeHI/Iﬁ
B KOHKPETHBIX KU3HCHHBIX CUTyauusx,
CBA3aHHBIX C BCHICCTBAMU U UX ITPUMECHCHUCM

OK 6. PaGoraTts B
KoMaHie, 3P (PEKTHBHO
00IIaThes ¢ KOJJIEraMy,
PYKOBOJCTBOM,
KIIMCHTaMH.

JIP- TOTOBHOCTb K CaMOpPa3BUTHIO,
CaMOCTOSITEIIEHOCTH "
CaMOOTIpEICIICHUIO;

-OBNIA/ICHNE HaBBHIKAMH  y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHOH U
COLIMATEHON ACATENbHOCTH;

MP: Osradenue yHugepcatbubiMu
KOMMYHUKAMUBHbIMU OCUCTBUIAMU:
6) cosmecmuas 0esimenIbHOCb!

-  TOHHUMaTh U  HCIOJIb30BaTh
NIPEUMYIIECTBA KOMaHIHOU 51
WHIUBUAYAITLHOU pabOTHI;

- TMpUHUMATh TIeH COBMECTHOI
NESTeNTbHOCTH, OPTaHW30BHIBAaTh U
KOOpPAWHHUPOBATh JCHCTBHA MO €€
JOCTIDKEHUIO:  COCTAaBIAATh  IUIAH
JIEUCTBUH, paclpeneisTb POl C
y4eToM MHCHHU YY4aCTHHKOB
00CYXKIaTh pe3yJbTaThl COBMECTHOM
paboThl;

- KOODIMHHPOBaTh M BBITIOJHATH
paboTy B  YCIOBHSIX PEAJbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO
B3aNMO/JICHCTBHS;

- OCYIIECTBIATh MTO3UTHBHOE
CTpaTEeTHIECcKOe MOBEJICHHE B
Pa3IMYHBIX CHUTYAIUSIX, MPOSBIATH
TBOPYECTBO M BOOOpa)keHHE, OBITH
WHUIAATHBHBIM

MP: Osradenue yHugepcaibubiMu
pe2VIAMUBHbIMU OeUCBUAMU.

2) npunsamue cedst u Opyaux aooei.

- MPUHUMATh MOTHBBI M apTyMEHTBI
Jpyrux JIIOAeH  IpU  aHanu3e
Pe3yJIbTaTOB ACSITEIbHOCTH,

- TIpU3HABATh CBOE NPaBO H MPaBO
JPYTUX JEOJICH Ha OITHOKH;

- pa3BUBATh CIIOCOOHOCTH IMOHHMATh
MHUD C MO3HUIMH APYTOr0 YeJIOBEKa

- yMeTh IUIAHHUPOBaTh U  BBINOJHATH
XMUMHYECKHH SKCHEPUMEHT (IIpeBpaIleHus
OpPTaHWYECKHUX BEIIECTB IPH HArpeBaHUH,
MOJTyYeHHE STHICHA M U3YUEHHUE €ro CBOWCTB,
Ka4eCTBEHHBIC PEAKUMH HA  albJCTUABI,
KpaxMmal, YKCYCHYIO KHCIIOTY; JCHATyparys
OeKOB NpH HArpeBaHWH, LBETHBIC PEAKINH

0OenKoB;  NPOBOAWUTH  PEAKIMH  HOHHOTO
oOMeHa,  OmpeaensiTh  cpely  BOJHBIX
pacTBOpPOB, KayeCTBEHHBIE pEaKUUH  Ha
cynbdar-, kKapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHuoOH AMMOHUA; peuiaThb
IKCIIEPHUMEHTANBHBIE  33Ja4d 10  TeMaM

"Meramrsr" 1 "HeMeTamisl") B COOTBETCTBHH
C TpaBWIAMH TEXHHUKH OE30MacHOCTH TIIPH
0oOpaleHnH ¢ BEMIECTBAMH U J1a0OpaTOPHBIM
000pyIOBaHUEM; TPEICTABIATh PE3yIbTATHI
XUMHYECKOTO SKCIIEPUMEHTa B (hopMe 3aInch
YPaBHEHUM COOTBETCTBYIOLIUX PEAKUUN U
(¢opMynHpOBaTh BBIBOABI HAa OCHOBE 3THX
pe3yIbTaToOB

OK 7. PaGorats B
KoMaH/ie, 3 PEeKTUBHO
o0ImaThes ¢ KOJUIETaMH,
PYKOBOJICTBOM,
KIIMEHTaMH.

JIP 6 0bnacmu 9K0102U4ECKO20
BOCNUMAHUSL.

-C()OPMHPOBAHHOCTh IKOJIOTHICCKOI
KyJIbTYpbl, TOHAMAaHHUE  BJIASHUS
COLMAIbHO-D)KOHOMHYECKHX
IIPOLIECCOB HA COCTOSIHUE IIPUPOHOM
M COIMAJbHOW Cpenbl, OCO3HAHHE
TJI100aTLHOTO XapakTepa
JKOJIOTUYECKUX MPOOIIEM;

- TUIAHUPOBAHME U OCYHICCTBJICHUC

- chopMHPOBATH MIpeACTaBICHUS: 0
XHUMHYECKOH COCTaBJISTIOIIIEH
€CTECTBEHHOHAYUYHON KapTHUHBI MHpa, POJHU
XUMHUH B TO3HAHWW SIBJICHUH TMPUPOABI, B

(OPMHPOBAHMM MBIIUIEHUS H  KYJBTYPHI
JIMYHOCTH, ee (yHKIHOHATIBHOM
IPaMOTHOCTH, HEOOXOIUMOHM Uil pEIICHUS
MPAaKTHYEeCKHX  33Ja4 M DKOJOTMYECKH

000CHOBAHHOI'O OTHOIIIEHHUS K CBOCMY

3JI0pPOBBIO U MPUPOIHOHU Cpee;




JIEUCTBUN B OKpY)KalOIIEeH cpelne Ha | - yMeThb COOJIOAaTh MpaBWiia KOJOTHUECKH
OCHOBC 3HAHWS IIEJICH YCTOWYHMBOTO | IIEJICCOOOPAa3HOTO TMOBEICHHS B OBITY U
Pa3BUTHA YEJIOBEUECTBA; TPYJIOBOM JESITEILHOCTU B LEJSIX COXPAHEHUS
aKTHUBHOE  HEMpUSITHE  JEHCTBHUH, | CBOErO 3J10POBbS U OKPY>KaIOLIEH MPUPOTHOM
MPUHOCSIINX BpeJ OKpY’Kalolle | cpeapl; y4YUTHIBATh OMACHOCTh BO3AECUCTBUA
cpene; Ha OKUBbIE  OpPraHU3Mbl  OMpEeNICHHBIX
- yMeHUue MIPOTHO3UPOBATh | BEHIECTB, TMMOHMMAas CMBICI  TOKa3aTes
HEOJAaroNpHUATHRIE  SKOJIOTHYECKHE | TMPEAeTbHOM JOITyCTUMON KOHIICHTPAIUN
MIOCJIEACTBUS MIpeANPUHUMAEMBIX
JIEUCTBUH, IPEAOTBpAILATh UX;

- pacUIMpEHUE OIbITa JESTEIbHOCTH
9KOJIOTMYECKOH HANPaBICHHOCTH;

- OBJAJEHHEC HAaBBIKAMH Y4eOHO-
HCCJICIOBATE/IbCKOM, IIPOCKTHOU H
COIMAIILHOM JIESITEIbHOCTH

JIMYHOCTHBIE Pe3yJbTAaThl M3 padoyeil MPOrpaMMbl BOCIIUTAHUA 10 npodeccuu:

JIP 4. TlposBisiomMi H JEMOHCTPUPYIOIIMM YBaKEHHE K JIIOASIM TpPyJa, OCO3HAIOIIUI
LIEHHOCTb COOCTBEHHOTO TpyAa. CTpemsuuiics K pOpMUPOBAHUIO B CETEBOI cpejie INYHOCTHO
1 IPO(EeCCHOHATBHOTO KOHCTPYKTHBHOTO «II(PPOBOTO CIIEIA».

JIP 5. JIeMOHCTpHpPYIOIIUN IPUBEPKEHHOCTh K POJHOM KyJIbTYpE, UCTOPUYECKON IaMATH Ha
ocHOBe JOOBM K PomuHe, pogHOMY Hapojay, Majod pOAWHE, TPUHATHIO TPaTUIMOHHBIX
LIEHHOCTE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu.

JIP 7. Oco3Haronuii mpuOpUTETHYIO IIEHHOCTh JIMYHOCTH YEJI0BEKA; YBKAIOMIUN COOCTBEHHYIO
U 4yXKYI0 YHUKaJIbHOCTh B Pa3IMYHBIX CUTYAIUSIX, BO BceX opMax U BUJAX JEATEIbHOCTH.

JIP 9. Cobmronaronuii ¥ mpomnaraHAUPYIONIMA TpaBUiia 3J0pOBOTO M Oe3omacHoro obpasa
KU3HU, CIOPTa; MpeayNnpexaaroluil 1100 MNpPeoaoseBaloIUi 3aBUCUMOCTH OT aJIKOTOJs,
Tabaka, MCUXOAKTHUBHBIX BEIIECTB, a3apTHHIX UTp U T.O. COXPaHAIOMUNA MCUXOJIOTHYECKYIO
YCTOMUYMBOCTh B CHTYaTUBHO CJIOKHBIX UJIM CTPEMUTEIBHO MEHSFOUIUXCSI CUTYaLUsIX.

JIP 10. 3a0otsmuiics 0 3aluTe OKpY>Karoliel cpebl, COOCTBEHHOM U 4yX0oi 0e30MacHOCTH, B
TOM uucie Hu(POBOH.




3anannﬂ AJI OICHKHU OCBOCHUA NUCIHUIIJINHBI

TecToBbIE 3a1aHUA (BXOIHON KOHTPOJIb)

Bapuanr 1.
1. JIOIOJHHUTE:
XUMHUYECKNH 2JIEMEHT MarHUi HaXOIUTCS: B nepuoie,
TpyI1re, MOATPYTITIC.

2. BuiOparhs npaBUIBLHBIN OTBET:

AToMm KHUCJIOPpOda UMCECT CIICAYIOIICC PACIIPCACICHUC 3JICKTPOHOB I10

OHCPIrCcTUICCKHUM YPOBHSM:

1. 2ede 2. 2e6e 3. 2e8e6e
3. JlonoJHHUTE:

B nepuone ¢ Bo3pacTaHueM MOPsIIKOBOTO HOMEpPA Yy XUMUYECKUX 3JIEMEHTOB

METAJUIMYECKUE CBOMCTBA ,

a HEeMETaJUTMUYECKHE CBOMCTBA

4. BpiOpaTh MpaBUIIbHBIA OTBET:

B BemecTBax, numeronux xumudeckue dhopmynsl 02, HCI, MoO
A) vOHHas CBSI3b

b) koBasieHTHas HETOsIpHAS CBS3b

B) xoBasieHTHas MOISIpHAS CBS3b.

VYkazaTh cTeneHb OKUCICHUS XUMUYECKUX DJIEMEHTOB

5.  YcraHoBUTH COOTBETCTBUE: (HA3BaTh BEIIECTBA)

A) OCHOBHOI OKCHJ 1. HCI

b) KuCnoTHBIN OKCHT 2. KOH
B) ocHoBanue 3. CuSO4
I') conb 4. CuO

J1) kucmora 5. SO2



Bapmuanr 2.
1. JlomomHUTB:

Howmep nepuona ykassiBaeT Ha

2. BpiOpaTh npaBUIBHBINA OTBET:

ATOM XJIOpa HMEET CIICIYIOIIee PacIpeIeiICHUE SJICKTPOHOB 110
SHEPTEeTUUCCKUM YPOBHSIM:

1. 2ebe 2. 2e8e7e 3. 2e’e

3. JlOomoJaHUTE:

B rimaBHOM MOArpyIme ¢ BO3pacTaHHEM IOPSIKOBOIO HOMEpPA Y XMMHUYECKHX

3JIEMEHTOB METAJJIMYECKHUE CBOMCTBA .

a HEMETAJUIMYECKUE CBOMCTBA

4. BpiOpaTh NMpaBUJIbHBIN OTBET:

B BemectBax, nMmerommx xumuaeckue hopmyisr H2, CuO, H20
A) MOHHad CBSI3b

b) xoBasicHTHasT HEMoJsIpHAsI CBSI3b

B) xoBasieHTHas MTOIsIpHAS CBSI3h

VYkazarh cTeNeHb OKHCICHUS! XUMUYICSCKUX AJIECMEHTOB

5.  VYcraHoBUTH COOTBETCTBUE:(HAa3BaTh BEIIECTBA)

A) OCHOBHOW OKCH/]I 1. CuCl2
b) kucnmoTHBIN OKCH 2. NaOH
B) ocnoBanme 3.CO2

I') conw 4. H2SO04

J1) xucnora 5. CaCO3



«Ilepuoouueckuii 3aK0H U nEPUOOUYUECKAS CUCIEMA XUMUYECKUX ITIEMEHMOE
JI.U.Menoeneesa c mouKku 3peHus y4eHus 0 CmpoeHuU amomoe»

Bapuanr 1.
[. CKkOIBKO 3JIEKTPOHOB HAXOAUTCS HA BHEITHEM YHEPIreTUYECKOM YPOBHE B aTOME
CEPBL:
A)3 b) 4 B)6 N16.
2. B ogHOM mepuoje HaxoAsITCs JIEMEHTHI:
A) ¢ 0OIMHAKOBBIMU XUMUYECKUMU CBOWCTBAMU;
b) ¢ oquHaKoBBIM pasinyCcoOM aTOMOB;
B) ¢ 01MHAKOBBIM YKCIIOM BaJICHTHBIX 3JIEKTPOHOB;
I') ¢ 3apsinom siapa, MocieI0BaTeNIbHO BO3PACTAIOUINM Ha 1.
3. B psany xumnueckux 3nemenToB Li — Na— K — Rb  meramnmuueckue cpoiictsa:

A) ycunuBaroTcs b) He uzmenstorcs

B) ocnnabeator ') u3MeHsI0TCS MEPUOANIECKHU.
4. K S-anieMeHTaM OTHOCHUTCS:

A) marauit b) cepa B) xsop I') mens.

5. DneKkTpoHHas KoHpUrypauus ... 4s 2 COOTBETCTBYET JJIEMEHTY:

A) KanbIui b) kpunton

B) xagmuii INunk.

6. CpaBHUTE aTOMBI, IOCTABUB 3HAKHU <, > M = BMECTO * :
A)zapsin sapa: Al * Si; O * S,
B)uucino anexrponnsix cioes: Al * Si; O * S.

B) YHCJIO AJIEKTPOHOB Ha BHentHeM cioe: C * N; Mg * Ca.
I panuyc atoma: Al * Si; O * S,

) MeTainueckue ceorcta: Al * Si; O * S.

E) HeMmeTaunueckue cpoiictra: Al * Si; O * S.

7. O06uiee 4ynCI0 PIEKTPOHOB Y aTOMA POJIUSL:

A)25 b)34 B)45 81

8. AtoMmy cepebpa COOTBETCTBYET AJIEKTpOHHAs popmyra:

A) 152 2522p%3523p°®3d 0 45%4p®4d105s2

B) 1s? 25%2p®3523p®3010 45t

B) 1s® 25%2p%3s23p%3d!0 4s24pPadds5s2

I) 1s? 2s22p®3523p°3d0 4524p®4di0sst

9. Xumuueckwii aneMeHT pacnosoxeHr B IV nepuone, [A rpynme. Pacnipenenennro
AJIEKTPOHOB B aTOME ATOTO JIEMEHTA COOTBETCTBYET DSl UHUCET:

A) 2,882 B) 2,8,18,1

b) 2,8,8,1 I 28,182

10. B psiny xumuueckux anemeHToB C — Si — Ge — Sn

A) yBEIMUMBAETCS YUCIIO JIEKTPOHHBIX CIOEB



b) yBennumnBaeTcs 3JIeKTpOOTPULIATEIBLHOCTb
B) yBennumnBaroTcs HEMETAIUIMUECKUE CBOICTBA
I') ymeHbpIIaeTCs 4MCIIO MPOTOHOB B SIIpE aToMa

o 4
11. Yncno mpoTOHOB U HEUTPOHOB, COJAEPKALIUXCS B AJIPE aTOMa U30TOIA OK,

PaBHO COOTBCTCTBCHHO!

A) 19 1 40 B)21u 19 B) 20 u 40 )19 12l

12. DnexTpoHHas KOHPUTypaLus I822822p6 COOTBETCTBYET UOHY:

INYNE B) Fe>* B) Zn?* ) Ccrt

13. O0beM (H.y.) a30Ta, MOJYYEHHOTO IIPH MMOJIHOM CrOpaHuu 15 1 amMmuaka

(H.y.), paBeH:

A) 61 b) 9n B) 7,5 )10 n
14. AToMHBI€ siipa ObUTH OTKPBITHI:

A. MeHieneeBbIM, b. Pozepdopaom

B. Tomconowm, I'. Yensurom

15. Ne mepuopa B [lepuonnueckoit Cucreme onpeaensiercs:

A. 3apsioM siapa b. uncoM AIeKTPOHOB B HAPY>KHOM CIIO€ aTOMa
B. Uncnom 3eKTPOHHBIX CIIOEB B aTOME I'. Yucmom 371eKTPOHOB B aTOME

16. ®opMy 37IEKTPOHHBIX OpOUTaJIEl XapaKTepU3yerT:

A. TJ1aBHOE KBAaHTOBOE YHUCJIO. b. MarHuTHOE KBAaHTOBOE YUCIIO

B. Opb6utanbHOe KBAaHTOBOE YUCIIO I'. CinHOBOE KBAHTOBOE YHCIIO
17.ITapa 351eMEHTOB, UMEIOIINUX CXOJHOE CTPOCHHUE BHEIIHETO U MPEJBHEIIHETO
SHEPTETUYECKUX YPOBHEM:

A. cepa u xJiop b. 6epwnuii u 60p

B. Kpunrton u xceHOH I'. MonubnieH u cenex



Bapmuanr 2.

l. CKOJBKO 3JIEKTPOHOB HAXOAUTCA Ha BHEIITHEM SHEPTETUYECKOM YPOBHE
B aTOM€ aJIIOMUHHSA:

A)3 b) 4 B) 6 I 16

2. B onHOM rpyIine HaxXoAsATCs 3JIEMEHTBI

A) ¢ OIMHAKOBBIM YHCIIOM ITPOTOHOB,

b) ¢ onquHakoBBIM pailycOM aTOMOB;

B) ¢ onuHakoBBIM YUCIIOM BaJ€HTHBIX 3JIEKTPOHOB;

I') ¢ 3apsom sipa, mociie0BaTeIbHO BO3pacTalomuM Ha 1.

3. B psaay xumuueckux snemenToB Na — Mg— Al — Si

METaJUIMYECKHU
e
CBOMCTBA:
A) ycuiamBarTCs b) He u3menstoTCS
B) ocnaGeBaror ') u3BMEeHsII0TCS TEPUOUIECKU

4. DnexTpoHHas KOHPUTypalus ...3s 3p COOTBETCTBYET JIEMEHTY

A) xanpuui b) amomuHuii B) xagmuii I') unnk
5. K S-anementram oTHOCHUTCS

A) x1op b) cepa B) Bomopon I') menn
6.CpaBHUTE aTOMBI, IOCTABUB 3HAKH <, > WJIA = BMECTO * :
A) 3apsng sgpa: C * N; Mg * Ca.

b) wuwmcino snekrponnsix cinoes: C * N; Mg * Ca.

B) uwmcno snexktponoB Ha BHemHeM cioe: C * N; Mg * Ca.
I') pamuyc atoma: C * N; Mg * Ca.

) wmeramnmueckue cBoiictBa: C * N; Mg * Ca.

E) memeramnmnueckue cBorictBa: C * N; Mg * Ca.

7. O0111ee yucio JIEKTPOHOB Y aTOMa MapraHIa :

A) 25 b) 34 B) 45 I') 81

8. DNEeKTPOHHYI0 KOH(PUTYPAIIHIO Is22322p63823p64s1 B OCHOBHOM COCTOSIHHH
UMEET aToM:

A) nutus b) HaTpus B) xanus I') xanbius

9. DnexTpoHHas KOHGUTYpALMs COOTBETCTBYIOIIAS HOHY Rb*
A) 152
2522p°35%3p®4s23d1%p°sst: B)



15°25°2p%35%3p°4523d%5d*; B)

1522522p63523p64523d104p6532; I

1522522p63523p64523d104p6

10. KucnoTtHblit xapaktep HanboJIee BhIPaXeH Y BBICIIET0 OKCHA, 00pa30BaHHOTO:
A) Oepwiiem b) 6opom B) docdhopom I') kpeMHUEM

11. B psigy XuMHUYECKUX DJIEMEHTOB OOp - YIJIEpOJa - @30T BO3pacTaeT:

A) crocoOHOCTh aTOMa OT/IaBaTh
AIEKTPOHBI b) BICIIIast CTETIEHh OKUCIICHUS
B) Husias crenens okuciienus 1) paguyc
aToma

12. Yucno npoTOHOB U HEUTPOHOB B SpE aTOMa U30TOMA Mg
A)p=20,n=19; B)p=39,n=2; B)p=19,n=20; I)p=19,n=22

13. Macca a3oTa, OJIy4€HHOTO IpH MOJIHOM cropanuu 11,2 1 aMmmuaka (H.y.),

paBHa

A)Sr b)12r B) 7r ') 8r

14. p—s1eMEeHTOM SIBIISIETCS:

A) ckanauit b) 6apwii

B) mbImsax I') Tenuit

15. DnexkTponHas koHpurypamus 3 dt04¢? COOTBETCTBYET:

A) KanbIuIO b) kpunrony

B) kagmuto I') uuHky

16. AmdoTepHBIM THAPOKCUIOM SBIIIETCS BEIISCTBO, POopMyJia KOTOPOTo:
A) Zn(OH)? b) Mg(OH)2 B) Ca(OH)2 I') Cr(OH)2

17. Psip oneMeHTOB, pacIONOKEHHBIX B MOPSAKE YCUJICHUS METAJUTHYECKUX

CBOMCTB:

A)Mg-Ca-2Zn;, B)Al-Mg-Ca B)Sr-Rb-K I') Ge—Si—Sb



«/lucnepcuvie cucmemul)
Bapuanr 1
1.B xakux ciaydasx ImomapHO B3SThIC BEIIECTBA, (DOPMYJIBI KOTOPHIX MPUBEICHBI
HIWOKE, BCTYTAIOT B peakiuyi oOMeHa, HIyIIne 10 KOHIIA:
a) Cau H20 0) KOH u FeCI3; B) NaCl u KNO3 r) MgO u H2SOa4.
Harmummre MoJIeKyJIsspHbIC, ITOJHBIC U KPaTKUE HOHHBIC YPaBHEHUS PCaKIIUH.

2.J1aHbI CONM: HUTPAT AOMHUHUS U cyibdar HaTpus. [Ipu ruaponuse onHou U3
HUX CpeZia CTAHOBUTCS KUCIION. Hanuimmre MOJIEKyIIIpHOE 1 HOHHOE YPaBHEHUE
NEPBOM CTauU TMAPOIIM3a 3TOM cosd. Kakas u3 cosneil He mojBepraercs
rUApOan3y?

3.200 r 20 %-Horo pacTBOpa LIEIOYH pa3IUIN Ha ABE paBHbIC yacTh. K ogHOM
no6asunu 20 T menouu, Ko BTopoit — 20 T Bobl. Beruucnure MaccoByro 010
[IEJI0YU B KaXJIOM U3 TPEX PACTBOPOB.

4.00bsCHHTE, TTIOYEMY UCTUHHBIE PaCTBOPHI HE SBJISIOTCS
nucnepcHbIMUA cucteMamu. [IpuBennTe mpuMepbl HICTUHHBIX
pPacTBOpPOB.

5. Hamumure MosneKysipHbIe, TIOJIHBIE M KPATKUE NOHHBIC YPaBHEHUS
PEeaKIMi MEXTy CIICTYIOIIMMH TTapaMH BEIIECTB:
a) NaOH u H2SO4 6) AgNO3 u ZnCl2.

6.Hanummre MoJIeKyJISIpHOE, MTOTHOE U KPAaTKOE HOHHOE YPAaBHEHUE THAPOIIN3a
kapOonara kanus. Kakas cpena mpu atom oOpasyetcs? JaiiTe mosicHeHus.



Bapuanr 2
1.B xakux ciaydasx momapHO B3SIThIC BEIIECTBA, (DOPMYJITBI KOTOPBIX
NPUBEJICHBI HUXKE, BCTYNAIOT B peakinu 0OMeHa, HIyIInue 10 KOHIIA:
a) CuO u HNO3 0) CaCI2 u NaBr B) Ba(OH)2 u Na2SO4 r) SO2 u H20.
Harmmumte MosieKyJsspHbIE, TTOJTHBIEC U KPATKUE NOHHBIC YPABHEHUS PEAKITUN.

2.JlaHbl conu: XJIOpU aIFOMUHUSA, HUTPAT Kanus, cynbdun Hatpus. [lpu
TUAPOJIM3E OJTHOM M3 HUX Cpella CTAHOBUTCH IieJIouHOM. Hanummre
MOJIEKYJIIPHOE U HOHHOE YpaBHEHUE NIEPBOM CTAINN TMAPOJIN3A 3TON COJIH.
B pactBope kako conau ruapoIn3 HE HIET?

3.200 r 20 %-HoTO pacTBOpa IIEIOYH Pa3IUIN Ha ABE paBHbIC yacTu. K ogHON
no6asuiu 20 r mienoyu, Ko BTopoi — 20 r Bojbpl. BeruucauTe MaccoByO 0O
IIEJI0YU B KaXKJIOM U3 TPEX PacTBOPOB.

4. Kakumu npu3HaKaMy OTJIMYAIOTCS KOJIJIOMIHBIE PACTBOPBI OT UICTUHHBIX ?
[IpuBenuTe npuMeEpsl KOJUTOUIHBIX PACTBOPOB.

5.Hanumire MOJIEKYISIPHBIE, TIOIHBIC H KPATKHE HOHHBIE YPABHCHHS PEaKIIHii
MEKTy CIEIYIOIIMMH ITapaMy BEIIECTB:
a) K2CO3 u HCI 0) Ba(OH)2 u H2SO4

6.Hanmummre MonekysipHOe, MOJIHOE U KpaTKOe HOHHOE ypaBHEHHUE TUIPOIIH3a
xnopuaa menu. Kakas cpena mpu s3Tom oopazyercsi?




Konrpoabnasi padora Nel «Ilo ooweit u neopzanuueckoit xumuuy
Bapuanr 1

1.Pemth 11enoyky npeBpalieHui:

Cu — Cu O — Cu (OH) 2 — Cu SO4

2. Pemuts 3amaun:

2.1. Jlyig yHUYTOXKEHUSI MUKPOOOB 1 OaKTepUil MOKHO HUCIIOIB30BATh TUOKCHU]]
CEpBI ,Er0 TAK)KE MPUMEHSIOT B KAUECTBE KOHCEPBUPYIOIIETO CPEACTBA IPH CYLIKE
YepHOCIIMBA U APYrux PpykToB . Berancnute , kakoir o0beM 3aiimyT 1,5 Momb
JTMOKCHIa cephl (H.y. ) .

2.2. «CepeOpsiHbIe» MOHETHI U3TOTABIUBAIOT U3 HEM3UIIBLOEpa . DTOT CIUIaB
COCTOUT U3 MEJIU , HUKENA U [IMHKa . OnpenennuTe Maccy HUKEIS B MOHETE
Maccou 1 T., eclii MOHETY OTJIMJIM U3 CIIaBa ¢ MacCOBOM Joner Hukes 20% .

3. Onpenenure BEUIECTBO:

B Tpex npoOupkax aanbl Bemectsa : NH4 OH , KCI , Na2 CO3.

[lepeuncnure, Kakue peakTUBBI BaM MOTYT PUTOJIUTHCS 7

4. BRIIOJIHUTE TECTOBBIC 3aJaHUS.

4.1. B psany xumudeckux 3meMeHToB O — S - Se - Te HemeTammueckue CBONCTBA:
a ) YCHUJIMBAIOTCS 0 ) HE U3MEHSIOTCS

B ) ocia0eBaroT T') UBMEHSIOTCS TEPUOANYECKY .

4.2 . K metannaM He OTHOCATCS DJIEMEHTHI :
a)Cu,Zn,Cdo)Ca,In,TIs)B,As, Ter) W, Bi, Os

4.3 .Camblil pacipoCTpaHEHHBIN B 3€MHOW KOpE U3 YKa3aHHBIX
METAJIJIOB SIBJISIETCA :

a ) Kanui 0) KaJIbIIHiA B) TUTaH T') aTIOMUHUHI
4.4 . YKaxXuTe MEeTaJlJl , BCTPEUAIOIIUICS B IPUPOJIE TOIBKO B BHJIE COSTMHEHUH :
a) cepedbpo 0) miatuHa B) 30JI0TO I') KaJbIIHH
4.5 . Bua XuMHU4Y€CKOM CBSI3U U THUI KPUCTAITMYECKOMN PEIIETKH B
COEAMHEHNAX TraJIOTEHOB C METAJUIAMHU COOTBETCTBEHHO :

a) KOBaJICHTHAs MOJIsIpHas ;

MOJIEKYJIsipHas 0) MeTayuindeckas ;

METAJJINYECKasi B) MOHHAA ; HOHHAs

') KOBAJICHTHAsI HEMOJISIpHAS ; MOJIEKYJIsIpHAas

4.6 . Xmop pearupyeT co BCEMH BEIIECTBAMU B PSAY :

a) O2, N2, He 6) Fe, NaOH , Na I B) Xe, N2, NaFr) Ne,

Oz, Na Cl

4.7 . YKaXHUTEe METaJlT , SHEPTUYHEE APYTUX Pearupyromui ¢ KUCIOPOIOM .

a) JKeJe30 0) pTYTh B) cepebpo ') MeIb
4. 8 . CrerneHb OKHCIICHHUS a30Ta MMOCIICI0BATEILHO YBEIMUNBACTCS B OKCHJIAX :
a) NO2,N20,N203, N2 Os5 6) NO,N203,NO2, N2 Os

B) N2 O, NO,NO2, N2 Os r) N2 O3, NO, N2 0O, NO2



5. OTramaiite 3arajku:

5.1. bein metamn cepeOpucTo-0enbIM ,
B coenuHeHun cTai MeIoM.

5.2. Kak BOOXHEIIb 3¢JeHBIH ra3,
Tak oTpaBHIIIbCS TOT Yac.

5.3. DeMeHT-0CHOBA KH3HU,

Ectb 1 B Hamem opranusme.

5.4. Kpacurt miamsi B )K€JTBIN 1IBET ,
B BOAy KUHB - €10 yXK HET .
5.5. K BocbMOM TpyIIIe OTHECEH,
B gects Poccuu Ha3BaH OH.
Bapuanr 2

1.Pemnts 1enoyuky npeBpaiieHui:

Na — Na2 S— Na Br —»NaNOs.

2. PemnTh 3agauu:

2.1. IlepBbIM KpOBE3aMEHHUTEIJIEM , KOTOPBIM BOCIIOJIb30BAJIMCh XUPYPIH €I

B 1960 —x rr. , Ob111 0,85%-HbIi BOJHBIN pacTBOP XJIOpHaa

HaTpus .BeuncinTe KOJIMYECTBO BELIECTBA XJIOpHUAa HATPUS , HEOOXOAUMOTO
s nosryyenus 550,6 T pactBopa , MaccoBast 10Jis1 cosii B kotopoM 0,85% .

2.2. «CepebOpsiHbie» MOHETHI U3TOTABIMBAIOT U3 HEM3MIbOEpa . TOT CIUIaB COCTOUT
U3 MeIM , HUKeJs U iuHKa . OnpenenuTe Maccy HUKeIs B MOHeTe Maccol 1 T., eciu
MOHETY OTJIUJIU U3 CIUIaBa ¢ MaccoBOM fojeit Hukens 20% .

3. Onpenenure BEMIECTBO:

B tpex npobupkax mansl Bemecta: FeCl2, Naz SOs4, KCI.

[Tepeuncnure, Kakue peakTUBBI BAM MOTYT IPUTOJUTHCS ?

4. BBINIOJIHUTE TECTOBBIC 3aJaHUS.

4.1 .B psany xumudeckux sneMeHToB 7A rpynmsl [lepunonnueckoit cuctemsr J1. U.
Menneneesa F — Cl — Br - J:

a) OKUCIIUTEIbHbIE CBOMCTBA

YCUJIUBAIOTCA 0) OKUCIUTEIbHbBIC

CBOMCTBa 0CJIa0eBAIOT

B) BOCCTAaHOBHUTEIILHBIC CBOMCTBA YCHIINBAKOTCS

') BOCCTAaHOBUTEIbHBIE CBOMCTBA OCIIA0EBAIOT

4, 2 . K MeTajyiaM He OTHOCUTCS TIOCJIEI0BATEIBHOCTD :
a)Cu,zZn,Cdo)Ca,In,TIB)B,As, Ter) W, Bi, Os

4.3 . CambIM pacipOCTPAHEHHBIM B 36MHOM KOpPE U3 YKa3aHHbBIX

METAIIJIOB SIBJISICTCS:

a) HaTpui 0) KanbILHii B) TUTaH T) JKeJe30
4.4 . YKkaxuTe MeTaJll , BCTPEUAIOIIMKCA B IPUPOJIE B CBOOOIHOM BU/IE

a) HaTpuH 0) Maraui B) IIUHK r) cepedpo



4.5 . Bua XuMHYECKOM CBSI3U U T KPUCTAIUIMYECKON PEIIETKH B
MOJIEKYJIaX TAJIOT€HOB COOTBETCTBEHHO :

a) KOBaJICHTHAs MOJSIpHAs ; MOJIEKYJIsIpHas

0) MeTanuueckas ; METaJUInYeCcKas B)

KOBAJICHTHAs1 HETOJISIPHAS ; MOJIEKYJISIpHAs

') HIOHHAS ; MOHHAs

4. 6 . Xn0p pearupyer co BCEMHU BELIECTBAMU B Py :

a) Oz, H20 , KF 6) Sb, KOH , Mg Br2

B) N2, He , NaF r) Cu (OH)2, N2, Ne

4.7 . YKaxuTe MeTalll , JIeruye BCero OKUCIISIONIMICS Ha BO3AyXe

a) AIIOMUHUI 0) Marauit B) HATpUid r) Oepruit
4.8 . A30T nposBISET OTPULIATEIBHYIO CTETIEHb OKUCIICHHS B COCIMHEHUSIX
a) N2O 6) NO B) NO2 r) Na3N

5. Otranaiite 3arajaku:

5.1. B KoHIIE IEPHOIA CTOUT,

B Hem Boza u Ta ropwur.

5.2. «KamHEM» IPO3BaH OH JIIOJIbMH,

Ho nonpo0Oyii — ka BO3bMH.

5.3. I3 Hero coJijaTHK TBOM,

Ho 6oneet oH «aymMoii».

5.4. CenbpMoii rpynibl 3JIEMEHT ,

W B mpupoxe ero Her.

5.5. OH B T€UE€HBE MHOTHX JIET

b1 npuunHoit MHOTHX O€.



KonTpoJabnasi padora Ne 2 «Opeanuueckoii xumuuy.

Bapuanr 1.
1. Cn H2n+2 — o6mrast popMyina Kiracca yriieBoJopOI0B:
A) ankaHbl b) ankuns B) ankenst

2. B ankenax aTom yriepojaa HaXOAUTCS B COCTOSIHUU

A) sp3 — rubpuauzanuu b) sp — rubpuauzanuu  B) sp 2 — rubpuauzanuu
3. AIIETWIEH MOIy4aloT PU B3aUMOJIEHCTBUN

A) C2H2 + H20 b) CaC 2+ H 20 B)C2H4+H2

4. HazoBuTe BEUIECTBO
A) 2,3-nuMeTHIreKcaH

b) 2-meTun-3 stunarenten- 1
B) 3,3-numeTunoyran

5. Jlonuimmre onpeaeacHus:
5.1. aJIKAHBI — 3TO

5.2. A30MEpHI — ITO

5.3. oprannueckas XumMus — 3TO

6. Hanuinre ypaBHEHUS peaKlMil B3aUMOICMCTBUS T€KCaHA CO CIIEAYIOIIUMU
BemectBamu: Cl 2,0 2

7. CocTaBbTe CTPYKTYpHBIC (DOPMYIIBI BEIIECTB:
A) 2-MeTunmneHTaH

b) 2,3-gumeTrunrekcen-1

B) 3- stunrentun-2

I') 3-aTrnokTan

J) 3- MEeTHIITEHTUH-2

8. HazoBure BemecTBo
A) 4- >Tunrekcun-2

b) 2-metun-3 stunrenten-4

B) 3,3 - nusTHnreKcan




Bapmuanr 2.
1. Cn H2n — o6mrast popmyna Kimacca yriieBo0poa0B
A) ankaHbl b) ankunel B) ankensr
2. B ankuHAaxX aToMm yriepoaa HaXOJHUTCS B COCTOSTHUN
A) sp3 — tubpuamzanuu  b) sp — rubpuanzanuu B) sp 2 — rubpuauzanum
3. DTaH Noiy4yaroT Mpu B3aUMOJICHCTBUU
A) C2Hg + H20 b) CH4 + Cl2 B) CH3J + Na
4. HazoBUTE BEIIECTBO
A) 2,3-numeTmnOyTaH

b) 3-metun-3 sTrnmenTan

B) 3 —merunrexcun- 4

5. Jonuuute onpeiesieHueE:
5.1. anKaHbI — 3TO

5.2. TOMOJIOTH — ATO

5.3. aJIKeHbI — 3TO

6. Hanuivre ypaBHEHUs peaklMil B3aUMOICMCTBUS IMEHTEHA-1 CO ClIeNyIOIUMHU
semectsamu: Ho , HCI

7. CocTaBbTe CTPYKTYpHBIE ()OPMYJIBI BEIIECTB:
A) 3,3-n1udTHATEKCaH

b) 2-metunOyren-1

B) 4- satunrexcun-2

I') 3-aTrnokTan

J1) 3- METHIIIICHTHH-2

8. HazoBuTe BemecTBo
A) 2,3-nuMeTHIreKcaH

b) 2-metun-3 stunrenten-4
B) 3,3-numeTunoyran




TecToBbIe 3a1aHUS 1151 UTOTOBOM PadOTHI M0 «XUMHID)

Yacrtp A (3aaHUA ¢ BLIOOPOM NPAaBUJIBLHOI0 OTBETA)
A 1. B HacTosilee BpeMsl OPraHu4eCcKUX BelleCTB HACUUTHIBAETCS:
1) 6omee 100 miH.
2) 6osee 25 MIIH.
3) okoio 1 MiH
4) oxoio 500 ThIC.
A 2. Butanusm —3T0 y4eHue o:
1)  KU3HEHHOM cuje
2)  BUTaMHHAax
3)  KHU3HH
4)  dorocuHTE3EC
A 3. Opranudeckasi XMMHUS 3TO XMMHUSA COeTUHECHHI:
1)  yruepona
2)  BOmOpoOIa
3)  kucimopoza
4)  a3ota
A 4. Onpenenns OPraHuYecKy0 XUMHI0 KAaK XHMHIO YTIJI€eBOAOPOI0B U UX
NPOU3BOJAHBIX:
1)  Bepuenuyc
2)  lopnemmep
3) Benep
4)  bymiepos
A 5. YkaxxuTe BellleCTBO, SIBJISIIONIEECS YIJI€BOA0OPOAOM:
1)  Dranon
2)  JluxyopaTaH
3) IIponan
4)  VKCycHas KHCIOTa
A 6. YKa:xXuTe MpoLecc, KOTOPbIil Coco0CTBYeT YMEHbIIICHUIO
coJlep:KaHusl YIJIEKUCJIO0r0 ra3a B atmocgepe:
1)  Topenwue yriaepoacoaep Kaliux BEIIeCTB
2)  JlpixaHue paCTCHUH M KUBOTHBIX
3) Ilpouecc doTocunTesa
4)  JleATeabHOCTb BYJIKAHOB
A 7. ATom yriepoaa cnocodeH 00pa3oBbIBATh XMMUYECKHE CBA3H C:
1) ATomamu yriepoja U BoJI0poa
2)  AToMamu KHCIIOpPOJa M CEPHI
3)  Atomamu azota u ochopa
4)  AToMaMu BCEX MEPEUNCIICHHBIX 3JICMEHTOB
A 8. Ykaxxure nNpoayKThbl, KOTOpPbIe, KAK MPABUJI0, 00Pa3yl0TCs NPU CTOPAHUU
OPraHu4YecKNX BellecTB:
1) CO2u H20
2) CO2uNO
3) CO2uH2



4)  COwuH20
A 9. Oomeii popmyJie CnHzn-2 coOTBETCTBYET COCTAB BellleCTBA:
1) Merau
2) AuertuicH
3) DrtuieH
4) Benzoi
A 10. I'omos10rom MeTaHOJIA SIBJISICTCH:
1) Tomnyon
2) MertaHanb
3) 'munepun
4) Tlpormano
A 11. ®yaxkuuonanbHas rpynna —COOH npucyrcTByer B MoJIeKyJ1e:
1) MypaBbUHOMH KUCIIOTHI
2) DTuinaneraTa
3) denona
4) DTUIICHTIUKOJIS
A 12. JTaH B3aMMOIeHCTBYET C BelIeCTBOM, (popMyJia KOTOPOTo
1) HCI
2) H20
3) NaOH
4) Bry
A 13. YKCyCHBII abJeru BCTyNaeT B Peakuuio ¢
1) NaOH (p-p)
2) Ag20 (NH3 p-p)
3) CuSO4 (p-p)
4) CuO (1B.)

A 14. PacTBop nepMaHraHaTa Kajaus odeclBe4rBaeTCsl MPU B3aMMOAelCTBUH

1) Bensoun
2) DTrieH
3) Dranomn
4) MeTtan
A 15. B HacTosilIee BpeMsl HCOPraHUYECKUX BEelIeCTB HACUUTHIBACTH:
1) 6onee 100 miH.
2) 6omaee 25 MIIH.
3) G6omee 5 muH
4) oxoio 500 TsIC.
A 16. BiepBble CHHTE3UPOBAJI OPraHNYeCKOe BelIeCTBO MOYEBUHY U3
HEOPraHN4eCKOro BemecTsa HMaHaTa aMMOHUS
1)  bepuennyc
2)  bytuepos
3) Benep
4)  Ilopaemmep
A 17. U3o0MepaMu SIBJISIIOTCS 1BA BeLIeCTBA, UMEIOLIHE:
1) OnnHaKOBBIH COCTaB U OAMHAKOBOE CTPOCHUE



2) OauHAKOBBIN COCTaB U Pa3HOE CTPOCHHE
3) PasHblii COCTaB M CXOJHOE CTPOCHHE
4) Pa3HbIii COCTaB U pa3HOE CTPOCHHE
A 18. T'omoJ10ramMu sIBJISIIOTCSI IBA BellleCTBA, HMeEKOIIMe:
1) CxomHOE CTPOCHUE M OJIMHAKOBBIN COCTAB
2) Pa3Hoe CTpOCHHUE ¥ OJIMHAKOBBIN COCTAB
3) Pa3Hoe cTpocHHUE U pa3HbIi COCTAB
4) CxXoJHOE CTPOEHUE U COCTaB, pazinyarommiics Ha rpymry — CH2 —
A 19. Yka:kure npeaebHbIi YIiIeBOJAOPOI, KOTOPbId MOkKeT CyllleCTBOBATH B
BH/IE IBYX CTPYKTYPHBIX H30MEPOB:
1) Byran
2) Dran
3) Ilpoman
4) Mertan
A 20. BemectBo coctaBa C3Hs oTHOCHTCH K:
1) Apenam
2) AnkaHam
3) AnkuHam
4) AnkeHam
A 21. DTHJIeH B3aUMOeiicTBYeT ¢ BeIeCTBOM, (pOpMyJia KOTOPOro:
1) HCI
2) CH4
3) NaOH
4) CaBr?
A 22. YKcyCHasi KHCJI0TA BCTYNIA€T B PEAKIHIO C:
1) NaOH
2) CoH4
3) CuSO4
4) NaCl
A 23. BpomHy10 Boay o0ecliBe4HUBaeT:
1) sTanon
2) mporieH
3) OeH30:1
4) metaH
A 24. Kakoil pocCHiiCKNH y4YeHbIil BHEC CyILeCTBEHHbIN BKJIAJ B
CO3/1aHMEe TEOPUH CTPOEHUSI OPraHUYeCKUX BelecTn?
1) Byrtiepos
2) 3uHuH
3) JlomoHOCOB
4) Menpenees
A 25. JIns1 aJIKAHOB He XapaKTePHbI PeaKIUn:
1) IpucoenuueHus
2) 3amemicHus
3) Pasmoxxenus
4) OxuciaeHus



Yacrb B (3agaHus ¢ KpATKUM OTBETOM )
B 1. YcraHoBHuTE COOTBETCTBHE MEKIY HMEHEM Y4ECHOT0 U
AOCTHKEHHEM ITOro yyeHoro. Orser gaire B BHjae
N0CJIe0BATEJbHOCTH HU(P, COOTBETCTBYIOIIUX OyKBaM 10 ajagaBury.

YYEHBIN JOCTMXEHUE

A) beptio 1) pa3Bui yueHue o BUTAIIU3ME

b) bepuenuyc 2) BHEepBbIE CUHTE3UPOBAT MOYEBUHY

B) bytnepos 3) BIIEpBbIE CUHTE3UPOBAI JKHUP

I') Benep 4) BHepBbIE CUHTE3UPOBAJ CaXapUCThIE BEIIECTBA

B 2. YcraHoBHTE COOTBETCTBHE MEKAY KIacCH(PUKaLUedl COeAUHEHUN U
npuMepamMM NMoA00HBIX coeauHeHu. OTBeT AaiiTe B BUeE
N0CJIe0BaTeJbHOCTH HU(P, COOTBETCTBYIOIIUX OyKBaM 1o ajagaBury.
KJTACCUDUKALINSA COEJVHEHUS COEJVHEHMI

A) HUckyccTBeHHbIE 1) rmroxo3a
b) Cunretnueckue 2) HeuTyI0ua
B) [Ipuponubie 3) kanpoH

B 3. YcTanoBuTe cOOTBEeTCTBHE MEKIY NPMMEPAMH OPraHMYeCKUX
coeMHEHNH U uX Kiaaccupurkanuein. OTBeT aaiiTe B BUjae
MOCJIeI0BATEIbHOCTH U (P, COOTBETCTBYIOIIMX OYyKBaM 1o ajngaBuTy.
COEJMHEHN A KIIACCUDOUKALINA COEI[I/IHEHI/IFI

A) benku 1) IIpupogubie

b) AneraTHoe BOJOKHO 2) VckyccTBEeHHBIE
B) ByraanenoBbIil kayuyk 3) CunteTuueckue
I') XKupst

J1) YrneBobl

B 4. YcranoBuTe coOTBeTCTBHE MEKAY (opMy10ii aJIKaHA M HA3BAHHEM
COOTBETCTBYIOIIEr0 eMy paankaJia. OTBer aaiTe B BUje M0CJAeI0BaATEIbHOCTH
undp, COOTBETCTBYKINNX OYKBaM 10 aJa(aBury.

OOPMVIJIA AJIKAHA PAJINKAJI
A) CHa4 1) nenTun
b) CsH12 2) aTun

B) C4Hu1o 3) mponun
I') C2He 4) meTun
J1) C3Hs 5) 6ytun

B 5. YcranoBuTe cOOTBETCTBHE MEKIYy Ha3BaHHEM MeTOJa NepepadoTKH
HeTH M XapaKTepoM NPoLecCcoB NpH 3ToM Metone. OTBeT naiiTe B BUAe
N0CJIeA0BATEIbHOCTH HM(PP, COOTBETCTBYIOIIUX OYKBaM 10 ajJ(paBuTy.

METO/1 IMTPOLECCHI

A) Pudopmunr 1) paznenenue Ha Gpakiuu

b) Katanutnueckuii KpeKUHT 2) pacllerieHne

B) Tepmuueckuii KpeKUHT 3) pacuieniaeHue U u30MepU3aLus

I') Pextudukarus 4) nzoMepuzanusa U apoMaTHu3alus



B 6. YcranoBuTe cOOTBEeTCTBHE MEKAY (POpMY.10ii PyHKIIHMOHAIBHON IPYNIIbI
U ee Ha3BaHUeM. OTBeT JaiTe B BU/Ae I0C/IeA0BaATEJIbHOCTH HUp,
COOTBETCTBYIOLIUX OYKBaM 10 aJ(paBHTY.

OOPMVIJIA I'PVIIIIBI HA3BAHUWE I'PVYIIIIbI
A)— OH 1) anpaeruaHast

b) - COOH 2) kapOOKCHIIbHAS

B) — NO2 3) ruApOKCUIbHAS

I') = NH2 4) HUTpOrpyImmna

) — CHO 5) amuHOrpyIIa

Yacrs C (3agaHus Ha pelIeHHe MPOCTEHIINX PACYETHBIX 32124 U COCTABJICHHUE
YPABHEHUH XMMHUYECKUX PeaKLMi)

C 1. BbluncneHrne MacCoBBIX JIOJIEN XUMUYECKHUX 3JIEMEHTOB B CIIOKHOM
BEILIECTBE.

BeraucanTh MOJIEKYIISIpHYI0 Maccy cliokHbIX BeriecTB: H2504, Na2CO3,
Cu(OH)2, C2Hs, Ca(NO3)2, CH3COOH, Na2SiO3, Ba(HCO3)2, (CuOH)2COs.
C 2. PemreHne ypaBHEHUN XUMUYECKUX PEAKIUN.
LiIOH+H3PO4=
FeS + HCI=
BaCL2+Na2SO4=
HNO3+AI(OH)3=
Cu(OH)2 + HNO3 =
BaS + H2SO4 =
CaCO3+ CO2 + HO =
Mg(OH)2 + HF =

9. Na2CO3 + H2SO4 =
10. MgCl2 + H20 =
Yacrs D (3agaHust Ha pelieHHe PaCYeTHBIX 32/1a4 U COCTABJICHUE YPaBHECHUM
XHUMHYECKHUX pPeaKiuid)

D 1. Beruucnenue KoanyecTBa BEIIECTBA IO N3BECTHOM MAacce BEIIECTBA.

B cocTaB cyxoi 11eMeHTHOI CMeCH IS ITYKaTypHBIX paboT BxoauT 25%
ueMmenTa u 75% necka. Kakyro Maccy Kaxk10ro KOMIIOHEHTA HY’KHO B3SITh JIJIs
npurortosiieHus 150 xr Takoit cmecu?

D 2. Brruucnenue MoJisipHOTO 00beMa Ta30B.

CocraB npupoaHoro rasa (oobemubie goym): metal (CH4) = 95%, stan (C2Hg) =
3%, npomnan (C3Hg) = 2%. Kakoit 00beM Ka)k10ro KOMIOHEHTa MOKHO MOJYYUTh
u3 250 m* atoro raza?

NN

Wroro 3a TecToBbIC 3aAaHUS CTYICHT (00yYarOIIHMIACs ) MOXKET HAOpaTh:
MUHUMYM — 0 6aI0B, MakcuMyM — 94 Gana.

8l06amn — 94 6ama —86% - 100 % - «5» oTiiMyHO

64 6amna — 80 6amoB — 68% -85% - «4» xoporo

47 6ammoB — 63 6amta — 50% - 67% - «3» yIOBIETBOPUTEILHO

46 6annoB 1 MmeHee — 49% u MeHee — «2» HEYJIOBJIETBOPUTEIHHO



Tembl pepepaToB

1. buorexHosOorys U reHHast uHxeHepus — TexHosornun X XI Beka.
2. HaHo-TeXHONOTHs KaK MPUOPUTETHOE HANIPABIICHUE PAa3BUTHSI HAYKU U
npou3BoAcTBa B Poccurickont denepanuu.
CoBpeMeHHbIE METOIbI 00€33apaKUBAHMS BOJIBI.
ANIOTpOIHS METAIIJIOB.
Kuznp u gesarenbHocTsb /.M. Menaeneena.
Cunres 114-ro anemenTta — TpuymMd poCCUUCKUX (PU3UKOB-SIIEPITUKOB.
N3oTomnsl Bogopoa.
Hcnonp30BaHne paguOaKTUBHBIX H30TOMOB B TEXHUYECKUX LIENAX.
. PeHTreHoBcKO€ U3IyUeHHE U €TO UCIIOIb30BAaHUE B TEXHUKE U MEJIULIMHE.
10 [lirazma — yeTBepTOE COCTOSTHUE BENIECTBA.
11. AMop@dHbIe BelecTBa B MPUPOJIE, TEXHUKE, OBITY.
12. Oxpana okpyx’arnien cpebl OT XUMHUECKOTO 3arpSI3HECHUS.
13. KonnuecTBeHHBIE XapaKTEPUCTUKY 3arpsI3HEHUSI OKPYKarOLIEH CpeJIbl.
14. [IpumeHeHue TBEpOTO U ra3000pa3Horo okcuaa yriaepoaa(lVv).
15. 3ammuTa 030HOBOTO SKpaHa OT XMMHUYECKOTO 3arpsi3HCHHUS.
16. I'pyboaucnepcHble CUCTEMBI, UX KIacCU(UKaLMs U UCIIOJIb30BaHUE B
po¢eCCUOHATIBHOU JIEATEIIbHOCTH.
17. KocMeTnueckue reiu.
18. [IpuMeHeHNE CyCIEH3UM U ODMYJIBCUN B CTPOUTEIBCTBE.
19. MuHepalibl ¥ TOpHbIE TOPO/IbI KaK OCHOBA JTUTOC(EPHI.
20. PacTtBOpBI BOKPYT HaC.
21. Bonma kak peareHT u Kak cpefia Juisi XMMUYECKOTro Mpouecca.
22. Tumnbl pacTBOPOB.
23. Kuzub u nesrenbHocTh C. AppeHuyca.
24. BKJ1aJ1 OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUHU DJIEKTPOITUTHYECKON
JACCOLHAALINH.
25. YcTpaHeHMe )KeCTKOCTH BOJBI Ha MPOMBILUICHHBIX MPEITPUATHAX.
26. CepHas KHCIIOTa — «XJIe0 XUMHUYECKON MPOMBIIUICHHOCTIY.
27. Vcnionb30BaHUE MUHEPAIBHBIX KUCIOT HA MPEANPUITUIX PA3TUYHOTO MPOPuUIIs.
28. OKcHIBI ¥ COJIM KaK CTPOUTEIIbHBIE MATEPUAIIBI.
29. Uctopus rurca.
30. [ToBapeHHas COJIb KAK XMMUYECKOE ChIPhE.
31. MHoronukuii kKapOOHAT KaJbIuUs: B IPUPO/JIE, B IPOMBIIIIEHHOCTH, B OBITY.
32. Peakuusi ropeHus Ha MPOU3BOJICTBE.
33. Peakmust ropeHus B ObITY.
34. BupTyajibHOE€ MOJEIUPOBAHNE XUMUUYECKUX MPOLIECCOB.
35. DneKTpoan3 pacTBOPOB ICKTPOIUTOB.
36. D1eKTpoan3 pacIyiaBoOB 3JIEKTPOJIUTOB.
37. IlpakTuyeckoe MPUMEHEHHE IEKTPoIn3a: padhuHUPOBaHUE,
rajbBaHOIUIACTUKA, TAIIbBAHOCTET UL
38. UcTopus noaydeHust 1 TpOU3BOACTBA ATFOMUHUS.
39. DAEKTPOIUTUYECKOE TIOTyYeHUE U pahUHUPOBAHUE MEIH.
40. XKXuzHb u nestenbHOCTh . J[9BH.
41. Posib METAJUIOB B UICTOPUH YETIOBEUECKON LIUBUJIA3ALUU.
42. Vcropus 0TE€UECTBEHHON YEPHON METAJLUTYpPIrHUU.
43. VicTopusi 0T€4eCTBEHHOM IBETHOI METaJUIypruu.

©CoN Ok~



44. CoBpeMEHHOE METAJLTYPrUU€CKOE MPOU3BOJICTRO.

45. CienmaibHOCTH, CBSI3aHHBIC ¢ 00PaOOTKOM METAJIJIOB.

46. Ponb METAJIJIOB U CIUIABOB B HAYYHO-TEXHUYECKOM IIPOrpecce.

47. Koppo3usi METaJJIOB ¥ CIIOCOOBI 3aIIUTHI OT KOPPO3HH.

48. NuepTHBIC WU OJArOPOIHbBIE Ta3bl.

49. Poxxaroiye Coay — raJior€HEl.

50. UcTopust IBEACKOM CIIMYKH.

51. Xumus MeTaiiioB B Moel MpohecCHOHAIBHOM JIeSITEIbHOCTH.

52. XuMHs HEMETAJIJIOB B MOEH MPpo(dheCCUOHATBHOM eI TEILHOCTH.

53. Kparkue cBeneHus 110 MCTOPUM BOZHUKHOBEHUS U Pa3BUTHUS
OpraHUYECKON XUMUHU.

54. )Kuznb u gestenbHocTh A.M. ByTieposa.

55. Butanusm 1 ero kpax.

56. Ponb OTEUECTBEHHBIX YUEHBIX B CTAHOBJICHUM U PA3BUTUH MUPOBOM
OpraHU4eCKON XUMUU.

57. CoBpeMEHHBIE IPEACTABIEHUS O TEOPUU XUMUYECKOTO CTPOCHHS.

58. DKOJIOrnYecKkre acreKTsl UCII0JIb30BAHUS YTIEBOAOPOIHOTO ChIPbS.

59. DKOHOMHUYECKHE aCIIEKThI MEXIYHAPOIHOIO COTPYAHUYECTBA I10
HCIIOJIb30BAHUIO YTIIEBOJOPOAHOTO CHIPHSI.

60. Vcropus OTKpBITUS U pa3pabOTKU Ia30BbIX U HE(PTAHBIX MECTOPOKACHUN B
Poccuiickon ®@enepanumu.

61. Xumus yriaeBoIOpOAHOTO ChIPbsl U MOsl Oyay1asi mpogeccus.

62. YrneBonopoaHOE TOIIMBO, €70 BUALI U HA3HAYCHHUE.

63. CUHTETUYECKUE KayUyKU: UCTOPHUSI, MHOTOOOpa3ue U MepCIEeKTUBBI.

64. Pe3anHOTEXHUYECKOE ITPOU3BOJICTBO U €T0 POJIb B HAYYHO-TEXHUYECKOM MPOTpecce.

65. CBapO4YHOE MPOU3BOJICTBO U POJIb XMMHUHM YTIE€BOJIOPOIAOB B HEM.

66. HedTb u ee TpaHCIOPTHUPOBKA KaK OCHOBA B3aMMOBBITOTHOTO
MEXAYHApPOIHOTO COTPYAHUYECTBA.

67. ApoMaTuyecKkue yrieBoA0pOIbl KaK ChIPhE IS MPOU3BOACTBA ECTULUIOB.

68. YrieBos! U X POJb B )KUBOM MPUPOJIE.

69. CTpoeHue TIIFOKO3bI: UCTOPUS Pa3BUTHS TPEACTABICHUN U COBPEMEHHBIE
BO33pEHUS

70. Pa3zBuTHe caxapHOU MPOMBIIUIEHHOCTH B Poccnn.

71. Ponb yriieBos1oB B Moei Oyaytieit mpodeccnoHaaibHON AesTETbHOCTH.

72. Metano: xeModuiust 1 xemogoous.

73. Dranou: Benuuaiiiee 0Jaro U CTpaIrHoe 3J10.

74. Anxoronusm u ero mporrakTuKa.

75. MHOrOaTOMHBIE CIIUPTHI U MOsI OyAy1asi mpogeccuoHaIbHast e TEIbHOCTb.

76. @opmanbAeTrul KaK OCHOBA MOJIyYEHUS BEMIECTB U MATEPUAIIOB JIJIsl MOEH
npodeCCUOHATILHON JEATEIbHOCTH.

7°7. MypaBbHHAasi KUCIIOTa B IPUPOJIE, HAYKE U IPOU3BOJCTBE.

78. UcTopus ykcyca.

79. CnoxkHble 3UpPHI U UX 3HAYEHUE B IPUPOJIE, OBITY U IIPOU3BOJICTBE.

80. JKupbI KaKk MPOAYKT MUTAHUS K1 XUMUYECKOE CHIPHE.

81. 3aMeHa KUPOB B TEXHUKE HEMUIIEBBIM ChHIPHEM.

82. HexBaTka nmpo10BOJIbCTBUS KaK TI100aibHast MpoOIeMa YeIoBeYecTBa U My TH €€
peuieHus.
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Mpuia: porioe, HacTosIIee, OyayIiee.

CpencrBa THTHEHBI HA OCHOBE KHCIIOPOJICOASPKAINX OPTaHUUECKUX COCIMHEHUH.
Cunretnueckue moromue cpenctsa (CMC): 10CTOMHCTBA U HEAOCTATKU.
AMMUak 1 aMuHbI — OECKHUCIIOPOIHbIE OCHOBAHUSI.

AHWIMHOBBIE KPACUTENN: UCTOPUS, IPOU3BOACTBO, IEPCIIEKTUBA.
AMUHOKHUCIIOTHI — aM(QOTEPHBIE OPIrAHUYECKUE COCTUHEHMS.

AMUHOKHUCIIOTBI — «kKUPITUYUKI OEJIIKOBBIX MOJIEKYL.

CuHTeTHYEeCKHE BOJOKHA HA aMUHOKUCIOTHOM OCHOBE.

«Ku3Hb 3T0 c11oco0 CylIecTBOBaHUS OEIKOBBIX TEI. ..»

CTpyKTyphbl O€IKa U €ro JeCTPYKTYPUPOBAHHE.

buonornyeckre GpyHKIMH OETKOB.

benkoBast 0CHOBa UMMYyHUTETA.

CIIN/ u ero npoduiiakTuka.

. Heduuut OGenka B MUILIEBBIX TPOAYKTAX U €TO MPEOJOJIECHUE B paMKax II100anbHON
ITPOJIOBOJILCTBEHHON ITPOTPAMMBL.

. XuMmus 1 OM0JIOTUsl HyKJIEUHOBBIX KUCIOT.



Kpurtepuu ouenuBanus pedgeparosn:

- OIleHKAa «OTJIMYHO» BBICTABJISICTCS CTYJCHTY, €CJIH BBIMIOJIHCHBI BCE
TpeOOBaHWS K HamUCaHWIO W 3amuTe pedepara: obo3HaueHa mpodiemMa u
000CHOBaHa e€ aKTyaJIbHOCTh, CJICJIaH KPATKUN aHAJTU3 Pa3JIUNYHBIX TOUCK 3PCHHUS
Ha paccMaTpHUBaeMy0 MPOOJIEMY W JIOTHYHO H3JIOKEHA COOCTBEHHAS TO3HIIHSA,
c(OpMyJIMPOBaHbI BBIBOJIBI, TEMa PACKPhITa IOJHOCTBIO, BBIICPKAH OO0BEM,
coOroIcHBI TpeOOBaHUS K BHENTHEMY O(OPMIICHHIO, JaHbl MPaBUIbHBIC OTBETHI
Ha JIOTIOJIHUTEIILHBIC BOIIPOCHI;

- OIIEHKAa «XOpPOIIO0» BBICTABIACTCS CTYJACHTY, €CIIH OCHOBHBIC
TpeOOBaHUS K pedepary W €ro 3alluTe BBIIOJHEHBI, HO MPU STOM JOIYIICHEI
HeMouEThl. B YacTHOCTH, WMEIOTCS HETOYHOCTH B W3JI0KCHWHM MaTepHuana,
OTCYTCTBYET JIOTHYECKas TMOCIEAOBATEIbHOCTh B CYXKJEHUSX; HE BBIJIEPKaH
00bEéM pedepara; UMEIOTCS yIyHIeHUs B O(OPMIICHUHU; HA JOTOJHUTEIbHBIC
BOIIPOCHI MPU 3aIlIUTE JaHbl HETIOTHbIE OTBETHI;

- OIEHKA «YJAOBJETBOPHUTEJIbHO» BBICTABISIETCS CTYJICHTY, €CIHU
UMEIOTCSI CYIIECTBEHHBIE OTCTYIUIEHUS OT TpeboBaHuwil k pedepupoBanuio. B
YaCTHOCTU: TeMa OCBEIIIEHA JIUIIIb YaCTUYHO; IOMYIIEeHbI (haKTUUECKHE OTUOKHY B
cojiep>kaHuu pedepaTta Uiu MPU OTBETE HA JOMOJHUTEIbHBIE BOMPOCHI; BO BpEeMsI
3alIUThl OTCYTCTBYET BBIBO/I;

- OIlEHKA «HEYI0BJETBOPUTEIbHO» BBICTABISICTCS CTYACHTY, €CIIH
TeMa pedepara HE pacKpbITa, OOHAPYKUBACTCS CYIIECTBEHHOE HEITOHUMAaHUE
IPOOJIEMBI.

- OIEHKA «eJUHUIA» BBICTABISETCS CTYJICHTY, €CJIH
pedepar BhIMYCKHUKOM HE TIPEACTaBIICH.
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TeMBbI HCCJIET0BATEIbCKUX IIPOECKTOB

. IlepcnieKTUBBI pa3BUTHUSL XUMUMU.

. I3 ucropun xumuu.

. TKaHu: IPOIIIOE U HACTOSALLIEE.

. UTO MBI 3HaEM O BELIECTBE?

. [Taciopt anemenrta Ne ... .

. Ckazanust 00 0OJJHOM BEIIECTBE.

. Uctopus crinukw.

. Boza B kocmoce.

. XuMus — 1oJib3a Win Bpe? Pe3yiapTaT COUMOIOrHYECKOT0 Ompoca.
. Ku3Hb — B3auMo€CTBHE MEXKITY MOJIEKYJIAMH.

. X¥MUs U BUPTYaJIbHBIN MUP.

. BemecTBa Ha 3emiie U B KOCMOCE.

. lcTopust OTKpBITUA XUMUAYECKOTO0 temenTa Ne ... .

. Camplil IEPBBIN XUMUYECKHUM JJIEMEHT.

. OT aIXuMUU K HACTOSIIEH XUMUH.

. [TaMATHUKY UCTOPUU U APXUTEKTYPHI B MPOMBIIIJICHHBIX TOPOAX.
. XMUS U UCKYCCTBO.

. Merajuibl B UCKYCCTBE.

. ['oroBuMCcs k HayuHO-TIpakTHYecKoi koH(pepenuuu «EcrectBo3Hanne XIX B.»
. Xumus U mreparypa. ToOukr CONPUKOCHOBEHUS.

. «XHAMHUYECKHUE» CIOKETHI B JINTEPATYPHBIX IPOU3BEACHUSIX.
. XUMUKH O CEKpETax KpacoTHl.

. X¥Mus BOKPYT Hac.

. Bce o nue ¢ Touky 3peHust XuMHUKa.

. Mup 3amaxos.

. X¥IMHSI M1 UHTEPBED.

. YKpameHus: MOer MaMBl.

. BemectBa B MoeM J1o0Me.

. HaltHbIE€ UCTOPUM C TOUKU 3PEHUS] XUMHUH.

. biieck u cuna 310pOBBIX BOJIOC.

. Camplii JIy4IIMil CTUPAIBHBIN HOPOLIOK.

. UynecHsiii Mup Oymarmu.

. MicTopust 6yMa)KHBIX JICHET.

. CoToBbIii Tene(hOH.

. KoMIuIekcHbIE coeqMHEHNS B MEULINHE.

. 3I0pOBbE, KPACOTA U XUMHSI.

. CoeqiHEHUS CEPBI U CEJIEHA B KOCMETHKE.

. XuMuyeckas 3aBUBKa U 00€CIBEUMBAHKUE BOJIOC.

. XMMHYECKNE MATEPHUAIIBI JUIsl CO3JAaHUsI HCKYCCTBEHHBIX OPTaHOB.
. XMMHYECKHNE BEIIECTBA — CTPOUTEIIbHBIE MATEPHUAIIBI.

. 'OH4YapHBIN KpyT B UCTOPUM YEIOBEUYECTBA.

. Creka-xamesneoHsl.

. MBI cTponMm naugy.
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Moe mipencraBieHue 0 ropoje Oy Iyuiero.
dotorpadus 1 XuMusl.

boii ¢ moxxuparensiMu METAJIOB.

CnocoObl OYUCTKH ITUTHEBOU BOJIBI.

UyryH: 1 BOJIIEOCTBO, U BIOXHOBEHBE.
Craiib: OT OpY’KHS JIO ... FOBEJIUPHBIX U3ICTUN.
[TuimeBbie 100aBKU: 32 U IPOTHUB.

XuMusl 1 BOGHHOE JIETIO.

Pexnama: 10CTOBEpHOCTH € MO3UIIMU XUMUHU.
XWMus U 1BET.

HoBunku dapmakonoruu.

CoOcCTBEHHBIH B3Il HAa IEPUOJUUYECKYIO CUCTEMY.
DopMyJIBI-IIBETOYKH Y MEHS B CaJI0UKE.
Xumusi IpOTUB TEPPOPHU3MA.

[TumeBbie 106aBKH.

[Tommmepsl.

MBUIBHBIE TTY3bIPH.

PU3UKO-XUMUYECKUE TTOKA3aTEIN MOJIOKA.



KpnTepnn OLCHUBAHUA UCCJICA0BATC/ILCKHUX ITPOCKTOB:

Kpurepun MakcuManbHblli ypOBECHb
JOCTHKEHUM ydalluxcs

A [lnanupoBaHMe U pPaCKpBITHE IUIAHA, PA3BUTHE TEMbI 4
B C6op undopmanuun 4
C Broibop u ucnonbp30BaHWE METOJOB U NPHEMOB 4
D Anamm3 unbopmarum 4
E  Opranusanus nMcbMeHHON paboThI 4
F  Anamu3 npouecca u pesyJibrara 4
G JluynHoe yuacTHe 4
UTOTI'O 28

OO0t ypoBeHb JOCTUKEHUH ydalluxcsl IEPeBOIUTCS B OTMETKY 110

CIEIYIOLICH IIKaJIE:

28-21 6amnoB - «5»;

20-16 Gamnos - «4x;

15-8 GamtoB - «3»;

7-0 0anioB - «2».

1. Ilnanuposanue u packpvlmue naauma, pazeumue memvsl. Bpicmmil Gamn
CTaBUTCS, €CJIM YUYECHHUK ONpPEJEseT U YETKO OMUCHIBAET LIEIU CBOETO MPOEKTA,
JaeT MOCJIeI0BaTeIbHOE U MOJTHOE OMMCAaHUE TOTO, KaK OH COOMpPAeTCs JOCTUYh
TUX IeNied, MpUYeM peanus3alus MPOeKTa TOJHOCTBIO COOTBETCTBYET
MPEIOKEHHOMY UM TLIaHYy.

2. Coop ungopmayuu. Beiciuit 6amia CTaBUTCS, €CIIA TEPCOHATBHBIN MPOEKT
COJICP)KUT JOCTATOYHOE KOJIMYECTBO OTHOCAIIEHCS K JAeny WHPOpMaluu
CCBIJIOK Ha Pa3jNuHbIe NCTOUYHUKH.

3. Bwibop u ucnonvsosanue memooos u npuemos. Bpicmmii 6anin craBuTcs,

€CJIM TPOEKT MOJIHOCTHIO COOTBETCTBYET LIENISIM M 3ajayaM, ONpEIeIeHHBIM
aBTOpPOM, MpuyeM BbIOpaHHbIE M A()PEKTUBHO HCMOIB30BAHHBIE CPEICTBA
MPHUBOJIAT K CO3/IAHUIO UTOTOBOTO MPOIYKTa BEICOKOTO KayeCTBa.

4. Ananuz umgopmayuu. Bpicmii 6ami Mo 3TOMY KPUTEPHUIO CTaBUTCA, €CIH
IPOEKT YETKO OTpakaeT TIIyOWHY aHajlu3a U aKTyaJlbHOCTh COOCTBEHHOTO
BUJCHUS WJCH ydaluMmcsi, MPU 3TOM COJEPKUT TO-HACTOSILIEMY JHUYHOCTHBIN
MIOJIXOJ] K TEME.

5. Opeanuzayus nucomennoti pabomoel. Bpicmii 0aml  CTaBUTCS, €CIH
CTPYKTypa MpOEKTa M MNHUCbMEHHOW paboThl (OTYeTa) OTpaKkaeT JOTUKY H
MOCTIEIOBATEIPHOCTh PabOThI, €CITU HCIOJIb30BaHbI aJCKBATHBIE CHOCOOBI
MpEICTAaBICHNUs] MaTepuaa (auarpaMmsl, rpaduKi, CHOCKH, MaKEThl, MOJCTU U
T. 1.).

6. Aunanuz npoyecca u pesyromama. Bpiciinii 6ani CTaBUTCS, €CIM yJaIluncs
MOCJIEAOBATEIBHO U MOJHO aHAIU3UPYET MPOEKT C TOUKU 3PEHUS



MOCTaBJICHHBIX 1IeJNieil, JEMOHCTPUPYET MOHMMAaHHUE OOUIMX MEepPCHEKTUB,
OTHOCSIIIMUXCS K BEIOpAaHHOMY Iy TH.

7. Jluunoe yuacmue. Cuntaercs B OOJNBIICH CTETIEHU YCIEIIHON Takas padoTa, B
KOTOpPOW HaJIM4eCTBYeT COOCTBEHHBIM HMHTEpPEC aBTOpa, SHTY3Ha3M, aKTHBHOE
B3aUMOJEHCTBUE € yYaCTHUKaMU UM TOTEHUUAIbHBIMU HOTPEOUTEISIMU
KOHEYHOTO MPOAYKTa W, HAKOHEI, €CIu peOCHOK OOHapYyXKWJ COOCTBEHHOE
MHEHUE B XO/I€ BBITIOJTHEHHS MPOCKTA.

C xpuTepusiMU OLICHMBAHHUSI MPOEKTOB ydalllMecs 3HAKOMSTCS 3apaHee. Taxke
OHM CaMU MOTYT MPEAJIOKUTh KaKue-1100 JOMOTHEHUS B COJIEp)KaHUE KPUTEPHUEB
WIK Jlake JOTMOJIHUTENIbHbIE KPUTEPUH, KOTOpbIe, HAa WX B3IJISLA, HEOOXOIUMO
BKJIIOUUTHh B KPUTEPHAIbHYIO MIKaly. KpuTepuu olleHUBaHUS SIBISIIOTCS CBOETO
poja MHCTpYKIMEH mpu padote Haja mpoekToM. Kpome Toro, yuamuecs, Oyaydu
OCBEJIOMJICHHBIMU O KPUTEPUSIX OIICHUBAHUS UX MPOCKTHOUN JAeATEIbHOCTH, MOTYT
YIAYUYIIUTh OTACJbHBIC MapaMeTpbl MpeasiaraeMbie JIsl OLICHUBAHUS, TEM CaMbIM
MOJTYYUTh BO3MOXHOCTb JJOCTUKEHHUSI HAMBBICIIETO pe3yJibTara.
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Cnucok HCIoJIb30BaAHHOI JIUTEPATYPHI:

OcHoBHbIE NeYaTHbIE U3JAHUS:
lNabpuensa O.C., Octpoymor N.I'. Xumus mis mpodeccuii U CrenralbHOCTEH €CTeCTBEHHO-
HAaydyHOro Tpoduis: yYeOHHK Ui CTYACHTOB MNPO(PECCHOHAIBHBIX  00pa30BaTEIbHBIX

opraHu3anyii, oceanBaronmx npodeccun u cnenuansuoctu CI10. — M., 2019

I[OHOJIHI/ITCJIBHLIC HCTOYHHUKMU:

I'a6puensa O.C., OctpoymoB W.I'. Xummust: y4yeOHUK JUIsI CTYyAEHTOB MPO(HECCHOHATBHBIX
o0pa3oBaTeNbHBIX OpraHU3allHii, OcBanuBarouXx npodeccuu u crnenuaibHoctu CI10. — M., 2017
labpuensa O.C. u ap. Xumus. [Ipaktukym: yded. mocodue IUisi CTYJESHTOB MPOdeCCHOHATBHBIX
o0pa3oBaTeNbHBIX OpraHU3aIlHi, OCBauBaroNIuX mpodeccuu u cnenuansbHoct CIT1O. —M., 2019
Iabpuensu O.C., JIpicoBa I'.I'. Xumusa. TecTsl, 3a1auu U ympakHeHus: yd4eO. mocoOue uis
CTYJIEHTOB MpodeCCHOHANBHBIX 00pa30BaTeNbHBIX OpraHU3aluii, OCBaMBAIOIIMX Mpodeccuu u
cnenmanpHoctu CIIO. — M., 2019

Epoxun FO.M., KoBaneBa M.b. Xumus mis npodeccuii U crnerualbHOCTEH TEXHUYECKOTO H
€CTeCTBCHHO-HAyYHOro  mpoduieii:  y4eOHMK Uil CTYJCHTOB  NMPOQECCHOHATBHBIX
o0pa3oBaTeNbHBIX OpraHU3aIlHi, OCBauBarONIMX mpodeccuu u crenuaibHoctu CI10.— M., 2017
DHIUKIIONEeINISCKUI ciioBaph oHOTO XuMmuka/ mox pea. . H.Tpudounosa M: Ilegaroruka-IIpecc
1999

JIonoTHUTEIbHbIE JIEKTPOHHbIE U3IaHHSs

www.fcior.edu.ru (®emepasbHblii ICHTP HHOOPMAITMOHHO-00PA30BATEILHBIX PECYPCOB).
www.booksgid.com (Books Gid. DiekrponHast GHOIHOTEKA).

www.globalteka.ru I'moGasnrexka. I'mobGanbHass ~ OMONMOTEKa  HAYYHBIX  PECYpPCOB).
www.window.edu.ru (ExuHoe OKHO 0CTyIma K 00pa30BaTe/IbHBIM pecypcam).

www.school.edu.ru (Poccwmiickmii  oOpa3oBaTenbHBI  MOpTal. J{OCTYMHOCTh, Ka4yecTBO,

3G EKTUBHOCTD).

http://school-collection.edu.ru (Exunas xomtekiws u)poBbIx 00pa30BaTeIbHBIX PECYPCOB).
wWww.pvg.mk.ru (omummuana «ITokopu BopoOseBbI ropbD»).

www.hemi.wallst.ru (O6pa3oBaTenbHBIN CAUT IS ITKOJILHUKOB « XHUMHS» ).
www.alhimikov.net (O6pa3oBatenbHbIi CAUT IS IKOJIBHUKOB).

WWWw.chem.msu.su (3nekTpoHHas OMOIHOTEKA IO XUMHN ).

. Wwww.enauki.ru (uHTepHeT-M31aHue A1 yuuTeien « EcrecTBeHHbIE HAYKN» ).

. www.1september.ru (meromuueckas razera «IlepBoe ceHTIOPs»).

. www.hvsh.ru (kypHam «XuMHs B IIKOJIE ).

. WWW.hij.ru (kypHan «XuMUs U )KAZHBY ).

. Www.chemistry-chemists.com (35eKTpOHHBIH KypHaT «XUMHKH U XHMUSD).

. https://s.11klasov.ru/8052-himija-dlja-professij-i-specialnostej-tehnicheskogo-profilja-gabrieljan-

0S-0stroumov-ig.html - anexTpoHHBII yueOHUK

http://psbatishev.narod.ru/library/19945.htm — o5nekTpOHHBIH  y4eOHHK TOJ  pemaKiuei
O.C.I'abpuensin

https://kupidonia.ru/all_viktoriny/viktoriny-po-himii-dlya-10-klassa - onnaifH-TecTsI
https://videouroki.net/search?q=xumMus — BU1I€OypOKH 110 XUMHUH

https://yandex.ru/collections/search/boards/?text=unbeMb1%20XuMust - BUACOYPOKU MO XUMUHU

https://www.youtube.com/results?search_query=xumusi+ - BUI€OYPOKH 110 XUMHUU



http://www.fcior.edu.ru/
http://www.booksgid.com/
http://www.globalteka.ru/
http://www.window.edu.ru/
http://www.school.edu.ru/
http://school-collection.edu.ru/
http://www.pvg.mk.ru/
http://www.hemi.wallst.ru/
http://www.alhimikov.net/
http://www.chem.msu.su/
http://www.enauki.ru/
http://www.1september.ru/
http://www.hvsh.ru/
http://www.hij.ru/
http://www.chemistry-chemists.com/
https://s.11klasov.ru/8052-himija-dlja-professij-i-specialnostej-tehnicheskogo-profilja-gabrieljan-os-ostroumov-ig.html
https://s.11klasov.ru/8052-himija-dlja-professij-i-specialnostej-tehnicheskogo-profilja-gabrieljan-os-ostroumov-ig.html
https://videouroki.net/search?q=химия
https://yandex.ru/collections/search/boards/?text=фильмы%20химия
https://www.youtube.com/results?search_query=%D1%85%D0%B8%D0%BC%D0%B8%D1%8F+

