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CocraButeab — CaiiOynaeBa 3apema AOays0acHpoBHA, CTapIIUi Mperno aBaTeb
Kadeapsl ecTeCTBeHHO-Hay4YHbIX qucuuiumH JIT'YHX.

BHyTpenHmii peneH3eHT - AnueBa AilHa AXMe0BHA, JOKTOP OMOJIOTMYECKUX HAYK,
npodeccop kadenpsl ectecTBeHHO-Hay4UHbIX nuciuruiii I YHX.

Buemnuit peunenzeHr — Il'asumaromenoBa Maguna MaromenoBHa, KaHAUZAT
OMOJIOTHYECKHUX HAyK, TOIEHT Kadeapsl oliei u Ononornyeckoit xumun JlarectaHckoro
I'ocynapcTBeHHOTO MEaUIMHCKOTO Y HUBEPCUTETA.

@Dono oyenounvix cpeocms Oucyunaunvt O/ 12  «Xumuay paspaboman 6
coomeemcmeuu ¢ mpebosaHusMU HedepaibHo20 20CYO0apCmEeHH020 00pA308AMENbHOO
cmanoapma cpeoHe2o NpogeccuoHarvio2o oobpazosanus no npogheccuu 46.01.03
Henonpouzeooumens, ymeaepocoeHno2o npukazom Munucmepcmea obpazo8anus u HayKu
Poccuiickoti @edepayuu om 2 aseycma 2013 2., Ne 639, 6 coomeemcmeuu ¢ npukazom
Munnpocsewenus Poccuu 24.08.2022 2., Ne 762 «0O6 ymeepocoenuu Ilopsoka
Op2aHU3aYUYU U OCYWecmeaieHuss 00pa3z08amelbHOU 0esimelbHOCIU N0 00PA308aAMEIbHBIM
NPOSPaAMMAM CpeOHe20 NPoPecCUOHATLHO20 00PA308AHUA», 8 COOMBEMCMBUL C NPUKAZOM
Munucmepcmea oopaszosanus u nayku Poccuiickou @edepayuu om 17 mas 2012 2. Ne 413
«006 ymeepoicoeHuU GeoepanbHo20 20Cy0apcmeeHH020 00pa3068amMelbH020 CMAHOApma
cpeoHez0 obue2o 0opa306aHUsLY.

@oHJ OIEHOYHBIX cpeacTB aucuuiimabl  OJ1.12  «Xumus» pa3MenieH Ha
odunmansHOM caiite Www.dgunh.ru.

CaitbynaeBa 3.A. @oHa OLEHOUYHBIX cpeAcTB auctuIuiMHbl O1.12 «Xumus» s
npodeccun 46.01.03 JlenmonpousBoaurens. — Maxaukana: JII'YHX, 2025. — 88 c.

PekomeHioBaH K yTBepKIeHUI0 YueOHo-MeToguueckuM coetoMm II'YHX 10 mapra
2025 r.

PexoMeHI0BaH K YTBEP)KICHHIO PYKOBOIUTEIEM O0pa30BaTEIIBHOM MPOrpaMMbI
CIIO - mnporpamMMbl TOJATOTOBKHM KBAIM(UIIMPOBAHHBIX pabOYMX M CIyKaIUX II0
npodeccnn 46.01.03 Jlemonpon3Boaurteinb, Adayiaesoi 3.M.

Onobpen Ha 3acenanuu kadenpsl «EcTecTBeHHO-HayuHble AuciuIInHby JIT'YHX,
24 despans 2025 r. nmpotokoa Ne 10.


http://www.dgunh.ru/
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Ha3nauenue (poHIa OLICHOYHBIX CPEACTB

®onp onieHOoUHBIX cpeact (nanee DOC) pa3zpabdaTbiBaeTCs I TEKYIIETO KOHTPOJIS
yClieBaeMOCTH  (OLICHMBAHUS XOJa OCBOCHUS JUCUUIUIMHBI), IS [POBEICHUS
MPOMEXKYTOUYHOM  arrecTaliu  (OLICHUBAHUS MPOMEXKYTOYHBIX M  OKOHYATEJIbHBIX
pe3yIbTaTOB OOyYEHHUS MUCHUIUINHBI) oOydatromuxcs aucrumummasl OJ[.12  «Xumus» B
[EJISTX OMpPENENICHUsS COOTBETCTBUS UX YUYCOHBIX JTOCTHXKCHHH MOATAITHBIM TPEeOOBAHUSM
o0pa3oBaTenbHON IPOrPaMMbl CPEAHETO TPO(PECCHOHATTEHOTO 00pa30BaHMS — IPOTPAMMBI
MOJITOTOBKU KBaIU(UIMPOBaHHBIX padbouunx, cayxamux (naitee [HITKPC) no npodeccuun
46.01.03 [enonpou3BOAUTENb.

®OC pucuumnuubl O.12 «Xumus» BKIIOYAIOT B ce0s: IEpeUeHb IIAHUPYEMBbIX,
pe3yabTaTOB 00yYEHUS! NUCIMIUIMHBI; OMUCAaHWE MOKa3aTeJeld U KPUTEPUEB OICHUBAHMUS
pe3yiabTaToB OOyYEeHHMsS  HA Pa3IUYHBIX JTamax HMX JOCTHXKEHHs, OIHUCAHHUE IIKall
OIICHUBAHUSI; TUIIOBbIE KOHTPOJBHBIC 3aJ]aHUSl WM MHBIE MaTepualbl, HEOOXOAUMBIC IS
OIICHKH OCHOBHBIX BUJIOB YUEOHOU JEATENbHOCTU, XapaKTEPUIYIOIIUX ITAIbI IOCTUKECHHUS
pe3ysbratoB o0ydeHusi B mnponecce ocBoenus: [IIIKPC; meromuyeckue wmaTepuaibl,
OTPENICIISIONME MPOUEAYPhl OIEHUBAHUS OCHOBHBIX BHUJOB Y4EOHOU MESITEIBHOCTH,
XapaKTEePU3YIOUIUX ATAMbI IOCTUKEHUS PE3YyJIbTaTOB.

DOC chopmupoBaH Ha OCHOBE KJIFOUEBBIX MPUHITUIIOB OLCHUBAHUS:

— BQJIUJIHOCTU: OOBEKTHI OLIEHKU JOJDKHBI COOTBETCTBOBATH MOCTABJICHHBIM IIEJISIM
o0yueHus;

— HAJCKHOCTU: HCIIOJIb30BAaHUE €IMHOOOpPA3HBIX CTAHJAPTOB W KPUTEPHUEB IJIs
OLICHMBAHUS IOCTHKCHU;

— OOBEKTHBHOCTH: pa3Hble 00yYaroniuecs: MOJDKHBI UMETh PaBHBIE BO3MOXKHOCTH
N0OUTHCA ycrexa.

OCHOBHBIMH MapaMeTpaMH U CBOMCTBaMHU (DOH/Ia OLIEHOYHBIX CPEJICTB SBIISIFOTCS:

— TIpPEeIMETHAasl HaIMpaBICHHOCTh (COOTBETCTBHE MPEAMETY H3YYCHHUS KOHKPETHOMU
JTUCIUIIINHBI);

— coaepkaHue (COCTaB M B3aUMOCBSI3b CTPYKTYPHBIX €IUHUI, O0O0pa3yIoInuxX
COJICp)KaHUEe TCOPETHYCCKOM M MPAKTUIESCKON COCTABIISIONIUX JTUCIUILIAHBI);

— 00beM (KOJTMYECTBEHHBIN COCTAB OLICHOUHBIX CpeAcTB, Bxoasmux B DOC);

— KadecTBO (hOHJA OIEHOYHBIX CPEJCTB B IIEJIOM, O0ECIEUMBAIOIIETO MOJyYEHUE
OOBEKTHUBHBIX U JIOCTOBEPHBIX PE3yJIbTATOB MPHU MPOBEACHUU KOHTPOJIS C Pa3TUYHBIMU
LEIISIMH.



|. IEPEYEHD I[INTAHUPYEMBIX PE3YJIbTATOB OCBOEHUSA

OBIIEOBPA30OBATEJIBHOI TUCHUATIINHBI

B COOTBETCTBUU C ®T'OC CI1O U HA OCHOBE ®1'0C COO

OcBoenue coaepxkanus qucuuminabl O /1. 12 «Xumus» odecnieynBaeT JOCTHKEHUE
00y4arOUIMMUCS CIEAYIOIINX PE3YyJIbTaTOB:

Koo u
HaumMeHOoB8aHue
dopmupyemoix
KoMnemeHuuu

HﬂaﬂupyeMblep€3lebmambl 0CB80€HUA 0ucuunﬂunbt

Obwue

Hucyunnunapuvle
(npeomemmoie)

OK 01. BriOupats
CIOCOOBI perIeHus
3amaq
npodeccuoHaIbHON
JESTEIIBHOCTH
IPUMEHUTETHHO K
Pa3IUIHBIM
KOHTCKCTaM.

B yacTu Tpynosoro
BOCIIMTAHUA:

OP1 - roTOBHOCTH K TPYAY,
OCO3HAHUE IICHHOCTH MacTepCTBa,
TPy A0J00HE;

OP2 - rOTOBHOCTb K aKTUBHOM
JIEATEIIBHOCTH TEXHOJIOTHYECKON 1
COLIMAJIbHOM HAIIPaBIICHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATb,
IJIAHUPOBATh U CAMOCTOSITENIBHO
BBITIOJTHATH TaKYyIO JEATEIbHOCTD;
OP3 - uHTepec K pa3Iu4IHbIM
chepam npodeccuoHaIbHOM
JEATEIIbHOCTH.

OBJaeHne yHMBEpPCAIbHBIMH
YueOHbIMU NMO3HABATEIbHBIMHU
NeCTBUSIMM:

a) 0azoBble JIOTHYECKHE
AEeCTBUSA:

OP4 - caMOoCTOATENBHO
dbopMyIupoBaTh U
aKTyaJIM3UpOoBaTh Mpoodsiemy,
paccMaTpuUBaTh €€ BCECTOPOHHE;
OPS - ycranaBnuBarb
CYIIECTBEHHBIN MPU3HAK WK
OCHOBAHUS JIJIsI CPAaBHEHUS,
KJIacCU(UKAIIUA U 000OIICHHS;
OP6 - onpenensaTe Lenu
JEeATEeIIbHOCTH, 33]1aBaATh
MapaMeTpbl U KPUTEPUU UX
JIOCTUKEHUS,;

OP?7 - BBISBJIATH 3aKOHOMEPHOCTH
Y IIPOTUBOPEYHS B
paccMaTpUBaeMBbIX SIBJIICHUSX;

AP1 - chopmMupoBaHHOCTH
NPEACTABICHUI: O
XUMHYECKOUN COCTABJISIOIIEH
€CTECTBEHHOHAYYHOU KapTUHBI
MUpa, pOJId XUMUU B IO3HAHUU
SIBJICHUM IPUPO/IBI, B
GbOopMUPOBAHUU MBILLJICHUS U
KYJbTYPhI INYHOCTH, €€
(yHKUIHOHATBHOM
rpaMOTHOCTH, HEOOXOAUMOM
JUISL PEIICHUS TPAKTUYECKUX
3a/71a4 U SKOJIOTHYECKU
000CHOBaHHOTO OTHOIIICHUS K
CBOEMY 3JI0POBBIO U
MIPUPOJTHOM CpEIIE;

P2 - BiajgeHue cUCTEMOU
XMMHUYECKUX 3HAHUN, KOTOpast
BKJIFOYAET:
OCHOBOTIOJIATAIOIINE MOHSITHUS
(XMMHUYECKHUM DJIEMEHT, aToM,
AJIEKTPOHHAs 000JI0YKa aToMa,
S-, p-, 0-2J1eKTPOHHBIC
opOuTaIu aTOMOB, UOH,
MOJIEKYJia, BaJICHTHOCTb,
AJIEKTPOOTPUIIATETLHOCT,
CTEIEeHb OKUCIICHUS,
XUMHUYECKas CBSI3b, MOJIb,
MOJISIpHAsI Macca, MOJISIPHBIN
00BeM, YTIEPOIHBIN CKENET,
(yHKIIMOHAIbHAS TPYIINA,
paauKai, u30Mepusi, U30MEpHI,
TOMOJIOTHYECKHH P,
TOMOJIOTH, YTJ€BOI0PO/IbI,
KHCIIOPOJI- U a30TCOEPIKALINE
COEIMHEHMSI, OMOJIOTUYECKHU
AKTUBHBIC BEILIECTBA




OP8 - BHOCUTH KOPPEKTHBBI B
JIeSITEIbHOCTD, OIICHUBATh
COOTBETCTBHE PE3yJIbTATOB LETISIM,
OIICHUBATh PUCKHU IOCIIEICTBUIM
JIESATCIBHOCTH.

0) 0a3oBbIe HCCIIE0BATEIbCKHE
NeHCTBUSA:

OP9 - BrasieTh HABBIKAMH Y4€OHO-

MCCIIEI0BATEIBCKON U IPOEKTHON
NeSATEIbHOCTH, HaBBIKAMU
paspelieHus npooieM;

OP10 - BBISABISITE TPUYMHHO-
CJICZICTBEHHBIE CBS3U U
aKTyaJIM3UpOBaTh 3a/1a4y,
BBIJIBUI'aTh TUIIOTE3Y €€ PELICHHUS,
HaXOJUTh apTYMEHTBI IS
JI0Ka3aTeIbCTBA CBOUX
YTBEPKACHUI, 33]1aBaTh
[IapaMeTphl U KPUTEPUHU PELICHUS,
OP11 - ananu3upoBark
ITOJTyYEHHBIE B XOJI€ PEIICHUS
34144 pe3yJIbTaThl, KPUTUYECKU
OLIEHUBATh X JIOCTOBEPHOCTb,
IIPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCIJIOBUSIX; YMETh
IIEPEHOCUTD 3HAHUS B
ITO3HABATEIIbHYIO U MPAKTUYECKYIO
00J1acTh KU3HEACATETbHOCTH.

(YrieBobl, )KUPHI, OCTIKH),
MOHOMEP, MOJIUMED,
CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCAMHEHUS, KPUCTAIIMYECKas
pelieTka, TUIbl XUMUYECKUX
peakiuii (OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIE, 3K30-U
SHJIOTEPMUYECKUE, PEAKLIUH
HOHHOTO 0OMEHa), pacTBOD,
BIEKTPOIUTHL, HEIJIEKTPOJIUTHI,
AIEKTPOIUTHYECKAS
JTUCCOLUALINS, OKUCITUTEND,
BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOUN peaKkinu,
XUMHUUYECKOE PAaBHOBECHUE),
TEOPHUU U 3aKOHBI (TEOpUs
XUMHUYECKOTO CTPOCHHUS
OpraHnYyecKux Bemects A.M.
bytneposa, Teopus
AIEKTPOIUTUUECKON
JTUCCOLUALINY, IEPUOIUYECKUI
3akoH JI.1. Menneneena,
3aKOH COXPAHEHUS MACCHI),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3BIK XUMUU,
(akToIOTHYECKHE CBEICHUS O
CBOMCTBAaX, COCTaBe,
MOJTy4YeHUU U 0€301MacHOM
VCTIOJIb30BAaHUHU BaXKHEUIIINX
HEOPTaHUYECKUX U
OPraHUYECKHUX BEILIECTB B OBITY
U TIPAKTHYECKOH JeSATEeTLHOCTH
YEJI0BEKA;

JAP3 - chopmupoBaHHOCTH
YMEHH BBISBIIATD
XapakTepHbIE TPU3HAKU U
B3aUMOCBSI3b U3YUEHHBIX
MTOHATUH, IPUMEHATH
COOTBETCTBYIOIIUE TOHATHUS
MIPU OMTMCAHUU CTPOSHUSI U
CBOMCTB HEOPraHUYECKUX U
OpraHUYECKUX BEILIECTB U UX
IIPEBPALLEHUI; BBISBIATH
B3aUMOCBSI3b XUMHUYECKHUX
3HAHUU C IOHATUSAMU U
NPEACTABICHUSIMU JPYTUX




€CTECTBEHHOHAYYHBIX
MIPEIMETOB;

P4 - copmMupoBaHHOCTD
YMEHUH UCTO0JIb30BaTh
HAaUMEHOBAHUS XUMHUYECKUX
COEJIMHEHUN MEXIYHAPOIHOTO
CO03a TEOPETUYECKOUN U
NPUKIIATHON XUMUHU U
TPUBHAJIbHBIE HA3BAHUS
BaYKHEUIINX BEIIECTB (ITUJICH,
aleTUJICH, MIHIEpUH, (HEeHOI,
dbopmanberui, ykcycHas
KHCJIOTA, TJIMIUH, YTapHbII
ras, yriIeKUCIbIi Ta3, aMMHaK,
ramieHasi U3BeCThb, HEeralIeHas
W3BECTh, TIUTHEBAS COAA U
JIPYTHUX), COCTABIATH (POPMYIIbI
HEOPTraHUYECKUX U
OpraHUYECKUX BEILECTB,
YPaBHEHUS] XUMUYECKHUX
peakiuii, OObSICHATH UX
CMBICJTI; TIOATBEPKAAThH
XapaKTEepHbIE XUMUYECKUE
CBOMCTBA BEILIECTB
COOTBETCTBYIOLIUMU
HKCHEPUMEHTAMHU U 3AMUCIMU
YPAaBHEHUN XUMUYECKUX
pEeaKLHnii;

PS5 - chopmMupoBaHHOCTH
YMEHHUM yCTaHABIUBATh
MPUHAJICKHOCTh U3YUYEHHBIX
HEOPTaHUYECKUX U
OpraHUYECKHUX BEIIECTB K
ONPE/ICIICHHBIM KJIacCcaM U
rpynmnaM COeIUHEHH,
XapaKTepru30BaTh UX COCTAaB U
Ba)KHEHUIIIME CBOMCTBA;
ONPENEIISITh BUBI XUMUYECKUX
cBsizell (KOoBaJieHTHAs, MOHHas,
MeTaJuIM4ecKas, BOJIOPOaHAs),
THUIIBl KPUCTAITAYECKUX
pEIIETOK BENIECTB;
KJ1accu(UIIMPOBaATH
XUMHYECKUE PEAKIINH;

JIP6 - cdhopmupoBaHHOCTH
YMEHHI POBOJUTH PACUYETHI
10 XUMHAYECKUM (pOpMYJIaM |




YpaBHEHUSIM XUMUYECKUX
PEAKLHM C UCTIOJIb30BAHUEM
(U3UYEeCKUX BEIIMYKH,
XapaKTEPU3YIOUINX BEIIECTBA C
KOJIMYECTBEHHOU CTOPOHBI:
Macchl, 00bemMa (HopMaJlbHbIE
YCJIOBHSI) Ta30B, KOJIMUECTBA
BEIIECTBA; UCII0Ib30BATh
CUCTEMHBIE XUMUYECKHE
3HAHUS JJIs IPUHATHUS
pelieHni B KOHKPETHBIX
KU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BELIECTBAMU U UX
IPUMEHEHHUEM.

OK 02.
Hcnonb3oBaTh
COBpPEMCHHBIC
CpencTBa MoucKa,
aHanm3a u
UHTEpIpETalun
uHdopmaIuu, u
uH(OpPMAIMOHHbBIE
TEXHOJIOTUH JIJIS
BBITIOJIHEHUS 3324
npodeccuoHaIbHON
NEeSTeTLHOCTH.

HEHHOCTH HAYYHOT0 MO3HAHMS:
OP1 - chopMHrpOBaHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHOMN
MPAaKTUKHA, OCHOBAHHOTO Ha
JIAAJIOTe KYJbTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTA B MOJIUKYIBTYPHOM
MUPE;

OP2 - coBeplIEHCTBOBaHUE
A3bIKOBOM U YATATEIBCKOMN
KYJBTYpPBI KaK CpeJICTBA
B3aUMO/ICHCTBUS MEXKTY JIFOJIbMHU
Y TIO3HAHUST MUPA.

B) padora ¢ unopmanueii:
OP3 - B1ageTh HaBBIKAMU
MoJTy4eHUsT THGOPMAITIH 13
HMCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOSITEJIbHO OCYILECTBIISITh
MOUCK, aHAJIN3, CUCTEMAaTU3ALNIO
¥ MHTEPIPETaIi0 HHPOopMaIuu
pa3TUYHBIX BUJOB U (opM
MPECTABIICHHUS;

OP4 - co3naBaTth TEKCTEHI B
pa3IMYHbIX hopMaTax C yueToM
Ha3HauYeHUs UHPOpMaLUU U
1EJIEBOI ay IMTOpUU, BEIOUpAst
ONTUMAJIbHYIO POopMy
MPEACTABIICHNS U BU3YyAJIN3aLINH;
OPS - oueHHBATH IOCTOBEPHOCTb,
JETUTUMHOCTh HH(OpMAIINH, ee

JIP1 - BrajeHHe OCHOBHBIMU
METOJ[aMU Hay4YHOTO MTO3HAHUS
BEILIECTB U XUMUYECKUX
siBJIeHUM (HaOII0/IeHKE,
U3MEpEHUE, HIKCIICPUMEHT,
MOJICJIMPOBAHUE);

JAP2 - chopMupoBaHHOCTH
YMEHHI POBOJUTH PACUETHI
0 XUMUYECKUM (POopMYyJIaM U
YPaBHEHHSIM XUMUYECKUX
peakiuii C UCOJIb30BAaHUEM
(U3UIECKUX BEITMYHH,
XapaKTEePU3yIOUINX BEIECTBA C
KOJIMYECTBEHHOU CTOPOHBI:
Macchl, 00bema (HopMasbHbIE
yCJIOBUSI) Ta30B, KOJIMUECTBA
BELIECTBA; UCIIOJIb30BATh
CHUCTEMHbBIC XUMUUECKHUE
3HAHUSA JIJIs1 IPUHSATUS
pEeLIeHN B KOHKPETHBIX
KU3HEHHBIX CUTYyaIUsX,
CBSI3aHHBIX C BEILIECTBAMU U UX
PUMEHEHUEM;

JAP3 - chopMupoBaHHOCTH
YMEHHH IUIAHUPOBATh U
BBITIOTHSATh XUMUYECKU
AKCIIEPUMEHT (ITpEeBpaILCHUS
OPraHUYECKUX BEIECTB MPH
HarpeBaHHUM, MOJTyYCHUE
ATUJIEHA U U3YUYEHHE €TO
CBOWCTB, KAUE€CTBEHHBIE
peaKIuy Ha allbJIEeTU/IbI,
KpaxMaJl, YKCYCHYIO KUCJIOTY;

8




COOTBETCTBHE IMPABOBBIM U
MOPaTbHO-3THYCCKUM HOPMaM;
OP6 - BraeTy HaBBIKAMHA
pacIio3HaBaHUS M 3aITUTHI
uHbopmaruu, HGOPMAITMOHHON
0e30IMacHOCTH JJUIHOCTH.

JieHaTypanus 0e’aKoB Ipu
HarpeBaHUM, IBETHbHIE PEaKIUU
O€JIKOB; IPOBOJUTH PEAKLIUN
HMOHHOTO OOMEHa, ONPEENATh
Cpeny BOIHBIX PaCTBOPOB,
KayeCTBEHHBIC PEaKIINH Ha
cynbdar-, kapOoHaT- U
XJIOPU/I-aHUOHBI, Ha KATHOH
aMMOHUS; pelIaTh
AKCIIEPUMEHTAJIbHBIC 3a]]a4H
no TemaM "Meramisl" u
"HemeTamibl") B COOTBETCTBUH
C IpaBWJIAMH TEXHUKH
0e30macHOCTH MPU OOpaIICHUH
C BEIIEeCTBaMHU U
1a060paTOPHBIM
000py1I0BaHUEM;
IPECTABISITh PE3YIbTATHI
XUMHUYECKOTO IKCIIEPUMEHTA B
(dopme 3anucu ypaBHEHHM
COOTBETCTBYIOIINX PEaKLUi U
(opMyJIMpOBaTh BHIBOJIBI HA
OCHOBE 3THUX PE3YJIbTATOB;
P4 - chopmMupoBaHHOCTD
YMEHHMsI aHaJIM3UPOBATh
XUMUYECKYI0 HH(DOPMAITHIO,
MOJIy4yaeMyIo U3 pa3HbIX
UCTOYHUKOB (CPEICTB
MaccoBOil UHPOpPMALIMH, CETh
WHutepHeT u n1pyrue).

OK 04. DdppexTuBHO
B3aUMOJICCTBOBATh
u paboTaTh B
KOJUICKTUBE U
KOMaH/Ie

IrPaskIaAHCKOT0 BOCIMTAHMS:
OP1 - TOTOBHOCTE BECTH
COBMECTHYIO JACSTEILHOCTD B
HHTEpECcax rpakJaHCKOTo
00111eCTBa;

OP2 - ymenue
B3aMMO/JICHCTBOBATH C
COI[MAJIbHBIMU UHCTUTYTAMH B
COOTBETCTBHUH C UX (QYHKIUSIMH U
Ha3HAYECHHEM.

OBJ1ajieHNe YHUBEPCAJIbHBIMHU
KOMMYHHMKATUBHBIMHU
JeCTBUSIMM:

0) coBMecTHas AesiTeJIbHOCTD:
OP3 -noHnMaTh U UCIOJIHL30BATh
MPEUMYIIECTBA KOMAHIHOU U
WHIMBUTyJIbHON PaOOTHI;

JAP1 - chopMupoBaHHOCTH
YMEHH IUIAHUPOBATh U
BBITIOJTHSATh XUMHUYECKUI
AKCIEPUMEHT (ITPEBPALCHUS
OpraHMYeCKUX BEIECTB MPH
HarpeBaHHUH, MOJTYYCHUE
ATUJIEHA U U3YUYEHHE €TO
CBOMCTB, KAUECTBCHHBIC
peaKuu Ha albJeTUubl,
KpaxmaJl, YKCYCHYIO KUCIIOTY;
JeHaTypais OeJKOB Mpu
HarpeBaHUU, IIBETHBIE PEAKIIUU
O€JIKOB; IPOBOJUTH PEAKIIUU
MOHHOTO OOMEHA, ONPEAEISITh
cpeay BOJHBIX pACTBOPOB,
KAue€CTBEHHbIC PEAKIINU Ha
cynbbar-, KapOoHAT- U
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OP4 - npuHuMaTh LN
COBMECTHOM ACSITEILHOCTH,
OpTaHU30BBIBATH U
KOOPAUHUPOBATH JEUCTBUS T10 €€
JIOCTUKEHHUIO: COCTABIIATH IJIaH
JICVCTBHM, paCIIpECIIATh POJIH C
Y4ETOM MHEHUM YYACTHUKOB
00CyX/1aTh pe3yabTaThl
COBMECTHOM paboTHI.
OBJaeHne yHMBEpPCATbHBIMH
peryJsiTUBHbIMHU JeCTBUAMM:
I) IPUHATHE Ce0s U APYrUX
JKJei:

OPS - npuHUMAaTh MOTUBHI U
apryMEHTBI JPYTUX JIOJICH pU
aHAJIN3€ PE3yJIbTATOB
JeATEIIbHOCTH,

OP6 - nmpu3HaBaTh CBOE IPABO U
MPaBO JPYTUX JIIOJEH Ha OIIMOKY;
OP7 - pa3BuBaTh CIOCOOHOCTH
MIOHUMATh MUP C TO3ULIUH
JPYrOoro 4eJoBeKa.

XJIOPU/I-aHUOHBI, Ha KATHOH
aMMOHWUS; PENIaTh
AKCTIEPUMEHTAIILHBIC 3a]]a4H
o TemaM "Metamisl" u
"HemeTamnbl") B COOTBETCTBUU
C IpaBWJIAMH TEXHUKH
0e301acHOCTH MPU OOpaICHUH
C BEUIECTBAMU U
71a60paTOPHBIM
000opyI0BaHUEM;
IPEICTaBIIATh PE3yIbTaThl
XUMHUYECKOTO HKCIIEPUMEHTA B
dbopme 3anucu ypaBHEHHM
COOTBETCTBYIOIIMX PEaKIUi U
(GbopMyIpOBaTh BHIBOJIBI HA
OCHOBE 3THUX PE3yJIbTATOB.

OK 07.
CopelicTBOBaTh
COXPaHEHUIO
OKPYKaroUIeu Cpepl,
pecypcocOepekeHHIO,
MPUMEHSTH 3HAHUS
00 U3MEHEHUU
KJTUMaTa, TPHHITUTIBI
OEpEKIIUBOTO
MIPOU3BO/ICTBA,
a¢hHeKTUBHO
JICCTBOBATh B
Ype3BbIYANHbBIX
CUTYaIHsIX

IKOJIOTHYECKOTr0 BOCIIUTAHMS:
OP1 - chopMupoBaHHOCTH
DKOJIOTUYECKOM KYJIBTYPBI,
MMOHMMAHUE BIUSHHS COIL[MATIBHO-
HKOHOMHUYECKHUX MPOIIECCOB Ha
COCTOSIHUE IIPUPOTHOM U
COLIMAJIHOM CPeNbl, OCO3HAHHE
rJ1I00aJIbHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIEM;

OP2 - nnaHupoBaHHE U
OCYIIECTBJICHUE JICUCTBUM B
OKPYXaroUIEH Cpelie Ha OCHOBE
3HaHUSA LeJIed yCTOMYUBOIO
Pa3BUTHUSA YETIOBEUYECTBA;

OP3 - akTUBHOE HEMPUATHE
JIEVCTBUM, TPUHOCSIINX BPE
OKPYXarUIEH CpeJie; YMEHUE
MPOTHO3UPOBATh
HEOJIaronpusITHbIE HKOJIOTMYECKUE
MOCJIEACTBUS MPENTPUHUMAEMBIX
JIEUCTBUI, IPEIOTBPALLIATD UX.
OBJaeHne yHMBepPCAIbHBIMH
Y4eOHbIMH NMO3HABATEJIbHBIMHU
AeCTBUSIMM:

B) pabora ¢ nuHopmanmeii:

JAP1 - chopmMupoBaHHOCTH
MPEICTABJICHUI: O
XMMHUYECKOU COCTABIISIIOLIECH
€CTECTBEHHOHAaY4YHOU KapTUHBI
MHUpa, POJIM XUMUU B O3HAHUU
SIBJIEHUU NIPUPOJIBL, B
GbopMUPOBAHUU MBIILJICHUS U
KYJBTYpPhI INYHOCTH, €€
(yHKUIHOHATBHOM
rpaMOTHOCTH, HEOOXOAUMOM
JUISL PEIICHUS] TPAKTUYECKUX
3a/1a4 U SKOJIOTUYECKU
000CHOBaHHOTO OTHOILIEHUS K
CBOEMY 3JI0POBBIO U
MIPUPOJTHOM CpEIIE;

P2 - chopmMupoBaHHOCTH
yMeHUM coO01aTh IpaBuia
IKOJIOTUYECKHU
11e71eco000pa3HOTO MOBE/ICHUS B
OBITY U TPYIOBOM
NEATEIIBHOCTH B LEIAX
COXpPaHEHUS CBOETO 30POBbs
Y OKPYKaOIIEH IMTPUPOTHON
Cpelbl; YYUTHIBATH OMMACHOCTh
BO3JECHUCTBUS HA )KUBbBIC

10




OP4 - ucrionb30BaTh CpeACTBa
UH(POPMAILIMOHHBIX U

KOMMYHHKAaIIUOHHBIX TEXHOJIOT UM

B PEILICHUN KOTHUTUBHBIX,
KOMMYHHKATHUBHBIX U
OpraHU3aIMOHHBIX 3a7a4 C
co0oieHreM TpeOOBaHHIA
HPrOHOMUKH, TEXHUKH
0€301acHOCTH, TUTHEHBI,

pecypcocOepekeHus, MPaBoOBbIX U

9THUYCCKHUX HOPM, HOpM

nH(pOpMaIMOHHOM 6€301aCHOCTH.

OpraHU3MBbl ONPEIEICHHBIX
BEILIECTB, IOHUMAsI CMBICIT
MOKa3aTes MpeaeIbHOM
JIOITyCTUMOM KOHIIEHTPALUU.

II.  ONUCAHUE IMOKA3ATEJIEH U KPUTEPUEB OLIEHUBAHUSA
PE3YJIbTATOB OBbYUEHUS HA PA3/IMYHBIX 3TAIIAX UX
JOCTHUXEHUA, OIIMCAHUE HIKAJI OHEHUBAHUA

2.1. Crpykrypa (poHIa OLIEHOYHBIX CPEACTB JIfl TEKYIEro KOHTPOJIsI
yCneBaeMoCTH M HpOMe)I(yTO‘IHOﬁ aTrecranuu
No Konmponupyemuoie Koo Inanupyemoie Haumenoeanue oyenounozo cpeocmea
n/n | memvl OUCUYUNIUHBL | KOHMPOJ | Pe3yibmantvl 0C60EHU
upyemou OUCHUNTUHY, Texywyui Ilpomesccymounasn
Komneme xapaxkmepusyloujue Konmpons ammecmanus
HYuu Imanwvl popmuposanus yenesaemoc
Komnemenyuu mu
Paznea 1. Teopernueckne 0CHOBbI XUMUM

1. Tewma 1.1. OK 01 OK 01 NumuBunyans | Bornpocsl
OcHoBHbIE OO0mue pe3yabTaThl: HBIN YCTHBIN ¢ depeHInpOBaHHO
XUMUYECKUE OP1-OP11 (mMCbMEHHBIN) | TO 3a4eTa
MIOHSTHS U 3aKOHBI, JucuuniaHapHbie OT1poc; [IpakTueckue
CTPOEHHE aTOMOB pesynbratsl: JIP1- TectupoBanue; | 3a1aHUs
XAMUYECKHAX J1P6 Brinonnenue
2JIEMEHTOB IPAKTUYECKON

paboTHI.

2. Tewma 1.2. OK 01 OK 01 Brimmonnenue | Bompockt
[Tepuonnueckuii OK 02 OO6mue pe3yabTaThl: npakTuueckoi | nuddepeHImpoBaHHO
3aKOH U OPI1-OP11 paboThI. ro 3a4era
[Tepnonnueckas JucuunnuHapHsble [IpakTrueckue
cucrema pesynbratsl: JIP1-/1P6 3a7aHus
XUMHYECKUX OK 02
anemenTos /1. H. OO1u11e pe3yabTaThl:

Menaeneena, ux OP1- OP6

CBSI3b C JucuunnuHapHsbie
COBPEMEHHOM pe3ynbtatel: JIP1-J1P4
TEOPUEU CTPOCHUS

aTOMOB

3. Tema 1.3. OK 01 OK 01 WnpuBunyans | Bompocs
CrtpoeHue BemecTra OO6mmue pe3yabTaThl: HBIN YCTHBIN muddepeHmpoBaHHO
U IIpupoza OPI1-OPI11 (mMMCbMEHHBIN) | TO 3a4eTa
XUMHYECKOMN CBSI3H. JucuuminHapHbie Ompoc; [IpakTnueckue
Msoroo0pasue pesynbratsr: JAP1-/1P6 TectupoBanue; | 3a1aHus
BEIIECTB Brinmonnenue
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MPAKTUYECKOMN

paboTHI.

Tema 1.4. OK 01 OK 01 NunuBuayans | Bompockt
Knaccudukanms, OK 02 OO6mmue pe3yabTaThl: HBIN YCTHBIN muddepeHMpoBaHHO
Y HOMEHKJIaTypa OP1-OP11 (nMCbMEHHBIN) | TO 3a4eTa
HEOPraHUYECKUX JucuuniuHapHbie OT1poC; [IpakTuueckue
BEILIECTB pe3yabtatel: JAP1-J1P6 TectupoBanue; | 3a1aHus

OK 02 Brinonnenue

OO6mmue pe3yabTaThl: MPaKTUYECKOU

OP1- OP6 paboThI.

JucuuniuHapHbie

pe3yabTatel: JAP1-/1P4
Tema 1.5. OK 01 OK 01 WunuBuayans | Bonpocsl
Turnbl XUMHYECKUX OO6mmue pe3yabTaThl: HBIN YCTHBIN muddepeHmpoBaHHO
peakuuin OPI1-OPI11 (nMCbMEHHBIN) | TO 3a4eTa

JucuurninHapHbie OTIpOoC; [IpakTuueckue

pesyabTatel: JAP1-J1P6 TectupoBanue. | 3a1aHus
Tema 1.6. OK 01 OK 01 NunuBuayans | Bompockl
Ckopoctb OK 02 OO01ue pe3yabTaThl: HBI YCTHBIN Qg epeHITPOBaHHO
XUMHUYECKUX OP1- OP11 (mMCcbMEHHBIN) | TO 3a4eTa
peakuui. JucuuninuHapHsle OIIpOC; IIpakTnueckue
XUMHYECKOE pe3yabTatel: JP1-/1P6 TectupoBanue; | 3a/1aHuA
paBHOBECHE OK 02 Brimosnnenue

OO0mue pe3yabTaThl: MPaKTHIECKON

OP1- OP6 paboThlI.

JucuuniuHapHbie

pesyabTatel: JIP1-J1P4
Tewma 1.7. OK 01 OK 01 NumuBunyans | Bornpocsl
PacTtBopsI, TEOpUS OK 02 OO6mue pe3yabTaTh: HbIW YCTHBIN muddepeHImpoBaHHO
anektpoautnyeckon | OK 04 OP1- OP11 (mMCcbMEHHBIN) | TO 3a4eTa
JUCCOLMalUU U OK 07 JucuunnuHapHsble OIIpOC; [IpakTrueckue
MOHHBINA 00OMEH pesynbratsr: JIP1-/1P6 TectupoBanue; | 3a1aHus

OK 02 Brinonnenue

OO111e pe3yabTaThl: 1a0opaTopHOii

OP1- OP6 paboTHI.

JucuunnuHapHsbie

pesynbTatel: JIP1-J1P4

OK 04

OO6mmue pe3yabTaThl:

OP1- OP7

JucuunnuHapHsble

pesynbratsl: JIP1

OK 07

OO1u11e pe3yabTaThl:

OP1- OP4

JucuunnuHapHsbie

pe3ysbTatel: JIP1-J1P2

Pa3nea 2. Heoprannueckasi XuMust

Tema 2.1. OK 01 OK 01 NupuBunyans | Bonpocsl
dusuko- OK 02 OO6mmue pe3yabTaThl: HBIN YCTHBIN muddepeHmpoBaHHO
XUMHYECKHE OK 04 OP1- OP11 (muCpMEHHBIN) | ro 3a4eTa
CBOICTBA JucuunimHapHbie Ompoc; [IpakTnueckue
HEOPraHUYECKUX pesynbratsr: JAP1-/1P6 TectupoBanue; | 3a1aHus
BEIIECTB OK 02 Brinmonnenue

OOu1me pe3yabTaThl: MPAKTUYECKOU

12




OP1- OP6
JucuunnmHapHbie
pesynbTatel: JIP1-J1P4
OK 04

OO61ue pe3yabTaThl:
OP1- OP7
JucuunnuHapHsbie
pesyabTatel: JAP1

paboTHI.

Tema 2.2.
WNnenrudukarus
HEOPTraHUYECKUX
BEIICCTB

OK 01
OK 02
OK 04

OK 01

OO1u1me pe3ysbTaThl:
OP1-OP11
JucuunnmHapHbie
pesyibTatel: JIP1-J1P6
OK 02

OO0mue pe3yabTaThl:
OP1- OP6
JucuunnuHapHsie
pesyabTatel: JIP1-/1P4
OK 04

OO01ue pe3yabTaThl:
OP1- OP7
JucuuninmHapHeie
pesynbTathl: JIP1

Brinonnenue
1a00paTopHOit
paboTHI.

Bomnpocst

Qg epeHIPOBaHHO
ro 3ayera
IIpakTrueckue
3aJJaHMs

Paznen 3. Teopernueckue 0CHOBBI OPraHMYeCKO XUMHUM

10.

Tema 3.1.
Knaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKUX
BEIIIECTB

OK 01

OK 01

OO01ue pe3yabTaThl:
OP1- OP11
JucuurmHapHbie
pesynbratel: [IP1-/1P6
OK 02

OO61ue pe3yabTaThl:
OP1- OP6
JucuunnuHapHbie
pesyabratel: JIP1-/1P4

NupuBunyans
HBIM YCTHBIN
(MMCbMEHHBIN)
OIIpoc;

TectupoBanue.

Bonpocsr
mudepeHIMpoBaHHO
ro 3ayeTa
IIpaxTueckue
3aJaHHs

Pasnen 4. YrieBoaopoabl

14.

Tema 4.1.
YrneBonopobl 1
WX IPUPOAHBIE
HCTOYHHUKHU

OK 01
OK 02
OK 04

OK 01

OO61ue pe3yapTaThl:
OP1- OP11
JucuunnuHapHbie
pesynbratel: [IP1-/1P6
OK 02

OO01ue pe3yabTaThl:
OP1- OP6
JucuuninHapHele
pesysbtatel: JIP1-J1P4
OK 04

OO61ue pe3yapTaThl:
OP1- OP7
JucuuniauHapHbie
pe3ysbratel: [IP1

NunuBunyans
HBIN YCTHBIN
(MECHbMEHHBIN)
OT1poC;

TectupoBanue.

Bomnpocsl

¢ depeHInpOBaHHO
ro 3a4era
[IpakTrnueckue
3a/laHus

15.

Tema 4.2.
dusuko-
XHUMHYECKHE
CBOMCTBA
YIJIEBOJOPOIOB

OK 02
OK 04

OK 01

OO01ue pe3yabTaThl:
OP1-OP11
JucuunnuHapHbie
pesysbtatel: JIP1-J1P6

Brimonnenue
1a00paTopHOii
paboTHI.

Bomnpocsr

Qg epeHIPOBaHHO
ro 3a4eTa
IIpaxTrueckue
3aJlaHus
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OK 02

OO01me pe3yabTaThl:
OP1- OP6
JucuunnuHapHbie
pesyabtathl: JIP1-J1P4

Paznea S. Kucaopo,

JA0CoAepKaIIe OPraHnYecKre CoeTNHEHUsI

16.

Tema 5.1.
Cruptel. Genon

OK 01
OK 07

OK 01

OO61ue pe3yabTaThl:
OP1-OP11
JucnunimHapHbie
pesynbratel: [IP1-/1P6
OK 07

OO0uue pe3yabTaThl:
OP1- OP4
JucuunnuHapHbie
pesyabtathl: JIP1-J1P2

NupuBunyans
HBIN YCTHBIN
(nMMCbMEHHBIN)
OIpoc;

TectupoBanue.

Bonpocsr
muddepeHIMpoBaHHO
ro 3ayeTa
[IpakTnueckue
3a/laHus

17.

Tema 5.2.
AJLIeruael.
Kap6oHoBeie
KHCJIOTEL.
Crnoxuble 3(upbl

OK 01
OK 02
OK 04

OK 01

OO6mue pe3yabTaThl:
OP1- OP11
JucnunimHapHbie
pesynbratel: [IP1-/1P6
OK 02

OO01ue pe3yapTaThl:
OP1- OP6
JucuunnuHapHbie
pe3yabtatsl: AP1-/1P4
OK 04

OO1ue pe3yabTaThl:
OP1- OP7
JucnunnmHapHbie
pesyJbratsl: JIP1

NupuBunyans
HBIM YCTHBIN
(mMMCbMEHHBIN)
OIIpoC;

TectupoBanue.

Bonpocsl
muddepeHIMpoBaHHO
ro 3a4era
[IpakTnueckue
3a/1aHMs

18.

Tema 5.3.
VYrneBonsl

OK 01
OK 02
OK 04

OK 01

OO61ue pe3yapTaThl:
OP1- OP11
JucuunnuHapHbie
pesynbratel: [IP1-/1P6
OK 02

OO1ue pe3ybTaThl:
OP1- OP6
JucnuruimHapHbie
pesysbtatel: JIP1-J1P4
OK 04

OO61ure pe3yabTaThl:
OP1- OP7
JucuunnuHapHbie
pesynbratel: [IP1

NunuBunyans
HBIN YCTHBIN
(MHCHbMEHHBIN)
OT1poc;

TectupoBanue.

Bomnpocsl

¢ depeHInpOBaHHO
ro 3a4era
[IpakTnueckue
3a/laHus

19.

Tema 5.4.

dusuko-
XHUMHYECKHE
CBOMCTBA
KHUCJIOPOJ0COACPKA
111050, opraHqucxnx
COCTUHEHUN

OK 01
OK 02
OK 04

OK 01

OO01ue pe3ybTaThl:
OP1- OP11
JucuunnuHapHbie
pesyabtatel: JIP1-J1P6
OK 02

OO0mIue pe3ybTaThl:
OP1- OP6
JlucuuniauHapHbie

Brimonnenune
MIPAaKTUYECKOU
paboThl

Bonpocsr

Qg QepeHIIPOBaHHO
ro 3a4era
IIpaxTrueckue
3aJJaHMs
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pesynbtatel: JIP1-J1P4
OK 04

OO0mIue pe3ybTaThl:
OP1- OP7
JucnunimHapHbie
pesyabTaThl: [P1

Pa3znen 6. A3oTcoepkainye opraHndecKue coeIMHeHus

20. | Tema 6.1. OK 01 OK 01 NunuBuayans | Bompockr
AMUHBL. OK 02 OO0mmue pe3yabTaThl: HBIN YCTHBIN g hepeHIIUPOBAHHO
AMUHOKHCIIOTBHI. OK 04 OPI1- OPI11 (mMUCHEMEHHBIN) | To 3a4eTa
benku JucuurnimHapHsle OIIpOC; IIpakTrueckue

pesyabtatel: JIP1-JIP6 | TectupoBanue; | 3aganus
OK 02 Brimonnenue
OO0mue pe3yabTaThl: MPaAKTUYECKOU
OP1- OP6 paboThL.
JucuunnuHapHsie
pesyabTatel: JAP1-/1P4
OK 04
OO01ue pe3yabTaThl:
OP1- OP7
JucuunnuHapHbie
pesyabtathl: JIP1

Pa3zpnen 7. BoicOKOMOJIEKYISIPHbIE COCIHHEHUS

21. | Tema 7.1. OK 01 OK 01 NunuBuayans | Bompockl
[Inactmaccel. OK 02 OO01ue pe3yabTaThl: HBI YCTHBIN Qg epeHITPOBaHHO
Kayuyku. Bonokna OK 04 OP1- OP11 (muceMeHHbIH) | ro 3ayera

JucuunimmHapHsie OIIpOC; [IpakTnueckue
pesyabtatel: JAP1-JIP6 | TectupoBaHnue. | 3agaHus
OK 02
OO01ue pe3yabTaThl:
OP1- OP6
JucuunnuHapHsie
pesyabTatel: [IP1-J1P4
OK 04
OO61ue pe3yabTaThl:
OP1- OP7
JucuunnuHapHbie
pesyabratel: [IP1
Pa3zpnen 8. Xumusi B ObITY H IPOM3BOJACTBEHHOM 1eATEJIbHOCTH YeJI0BEKa

22. | Tema 8.1. OK 01 OK 01 NunuBuayans | Bompockt
XUMUYECKUE OK 02 OO0mue pe3yabTaTh: HBIA YCTHBIN muddepeHmpoBaHHO
TE€XHOJIOTUHU OK 04 OP1-OP11 (MMChMEHHBIN) | TO 3a4eTra
B MOBCEHEBHOMN OK 07 JucuunnuHapHbie OIIPOC; [IpakTnueckue
51 pesyabtatel: JAP1-JIP6 | TectupoBaHnue; | 3agaHus
npo¢ecCuoHATBHON OK 02 Brimonnenue
JESTEIbHOCTH OO01ue pe3ybTaThl: MPaKTUYECKOU
YelioBeKa OP1- OP6 paboThL.

JucuunnuHapHsie
pesynbTatel: [[P1-/1P4
OK 04

OO0mIue pe3ybTaThl:
OP1- OP7
JucuuniauHapHbie

pe3ynbratel: [IP1
OK 07
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OO0mue pe3ybTaTh:
OP1- OP4
JucuuniauHapHbie
pesyabTatel: JJP1-J1P2

2.2. KpnTeplm OLICHUBAaHUSA pE3yJabTaTOB oﬁyqum{ Ha pa3s/iIMYHbIX 3TallaxX ux
AOCTUKCHUSA 110 BUIaM OICHOYHBIX CPEACTB

bainbHO-pelTUHIOBass cucTemMa SBJSIeTCS 0a30BOM  CUCTEMOW  OLICHUBAHMS
TOCTIDKECHUS 00YUJaIOIUMHUCS PE3YIbTATOB O0yICHHSI.

HToroBas orieHKa JOCTHXEHUS OOyYAIOIIMMHUCS PE3yIbTAaTOB OOy4YEHUS B paMKax
OQJTbHO-PEUTUHIOBOM  CUCTEMBI  OCYIIECTBIISIETCS B  XOJI€ TEKYIIEro KOHTPOJIS
yCIEBAEMOCTH, TPOMEXKYTOUHOW AaTTECTAllMd M OIpelenserca Kak cymMma O0aJuioB,
MOJIyYEHHBIX O0YYAIOIIMMUCS B PE3YJIbTATE MPOXOXKACHUS BCeX (DOPM KOHTPOJIS.

OneHka JOCTHKEHHUS OOYyYalolMMHUCA pe3yJbTaTOB OOy4YeHHUs 10 Yy4eOHOMY
IpEAMETY CKJIaJbIBAECTCS U3 IBYX COCTABIISIOIIMNX:

v/ IiepBasi COCTaBJISAIONIAs — OLEHKA IPEMOaBaTelIeM JOCTIKEHUS 00YYarONIIMKICS
pe3y/IbTATOB OOYUYCHHS B TEUCHHE CEMECTPA B XOJE TEKYIIEro KOHTPOIS YCIEBAeMOCTH |
(makcumym 100  6amnoB). CTpykTypa TIEpBOM  COCTABJISIIONIEH  OMpeneseTcs
TEXHOJIOTUYECKOW KapTOil AUCUUIUIMHBI, KOTOpas B Hadalle CEMECTpa IOBOJIUTCS MO
CBEJICHUS 00YyYaIOInXCS;

v/ BTOpasi COCTaBISIONIAas — OIIEHKAa JOCTIKEHHUS OOyJaromMMHUCS Pe3yJIbTaTOB

O6quHI/IH IpH ):[I/I(i) DCPCHOMPOBAHHOM 3a49CTC (MaKCMMyM -20 6aﬂJZ06).
namu oanivnee COTJIUYHO» «XOpOoIIO0» «YAOBJIETBOPUTEJIDL | KHCYTOBJETBOPUTE
wKana HO» JbHO»
«3aumeno» «HE3aYmeHo)
100-6annvnan 85u> 70-84 51-69 0-50
wKajia

INEPEYEHBb OIIEHOYHBIX CPEACTB

Ne | Haumenosanue Xapaxkmepucmuka Ilpeocmaenenue
n/n OUEHOUHO20 OUeHOUHO020 cpeocmea OUeHOUHO020
cpeocmea cpeocmea 6 POCe

YCTHBIE OHEHOYHBIE CPEJACTBA

1. | YcrHbli onpoc CpencTBo KOHTpOJIS, OpraHu3oBaHHOE | Borpock! aiis

KaK crierajibHast Oecena | 0OCy ICHUS TIO
npernojaBareyiss ¢ O0O0ydaromuMcsl Ha | TeMaM JUCITUTUTHHBI
TEMbI, CBSI3aHHBIE C  HW3y4aeMbIM
y4eOHBIM TPEIMETOM, U PACCUYUTAHHOE
HAa  BBIICHEHHE oO0beMa  3HAHUHU,
oOyyarouierocss 1Mo ONpPeEICHHOMY
pazzeiny, TeMe, mpobJieMe M T.11.

ITMCBMEHHBIE OHEHOYHBIE CPEACTBA

1. | Tect Cucrema CTaHJIApTU3UPOBAHHBIX | DOHJ TECTOBBIX
3a7JaHuH, MO3BOJISIIONIAs | 3aJaHUM
aBTOMATU3UPOBATH npoueaypy
U3MEPEHNs YPOBHS 3HAHUW U YMEHHU
00yJaromerocs.
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co00Olf  KpaTkoe  U3JIOKCHHE

B3I A6l Ha HCC.

Pedepar [IpoaykT camMoOCTOSITENBHON PabOThI
oOyuatorerocs, IPEICTABIISIOIINN

IMUCBMEHHOM  BHJE€  IOJYYEHHBIX
pE3yIbTATOB TEOPETHUECKOTO aHaIU3a
OmNpeNesiecHHOW  HayyHOM  (y4eOHO-
HCCIIEI0BATENbCKOM) TEMBI, T/I€ aBTOP
pacKpbIBaeT CYTh UCCIIETyeMON
npo0JieMbl,  NPUBOAUT  pa3IUYHbIC
TOUKHM 3pEHMS, & TaKKe COOCTBEHHBIE

B

Temsbl pedepaToB

3. | Kaprouku CpenctBo  KOHTpoJis, cojepxaiiee | PaznaTounsiii
3aJlaHusl U YNPaXKHEHUs 10 TOMY WM | MaTepuai
MHOMY  pasliely WiId TeMe W
no3pojstomee  Oosnee  3PPEKTUBHO
MIPOBOJIUTh MHAUBUAYAJIbHYIO padoTy ¢
oOyJarouMMucs, OLIEHUTh  paboTy
KXJIO0ro oOywaromerocs BO BpeMs
3aHSTHSL.
4. | 3anaua DTO0 CpeACTBO pacKpbITUs CBA3U MexAy | KommiekT 3agau
JAaHHBIMH W HUCKOMBIM, 3aJlaHHBIMU
YCIOBHEM 3aJa4d, Ha OCHOBE 4YEro
HE00XOMMO
5. | KonTponbpHas CpencTBo MpoOBEpKU YMEHUMN Komruiekr
pabora OPUMEHSTH NOJIyYCHHbIC 3HAHUS JI51 KOHTPOJIbHBIX
pelieHus 3aa4 ONpeesIeHHOro TUNa | 3a1aHHi 1o
10 TEME WJIU pa3aeiy BapUaHTaM
A) KPUTEPUU U LIKAJIA OHEHUBAHUSA OTBETOB
HA YCTHBIE BOITPOCHI
No Kpumepuu oyenueanusn Ilkana oyenok
n/n Konuue Ouenka
cmeo
oannos
1. | 1) oOyuaromuiics NOJHO U APIYMEHTUPOBAHHO OTBEYAET 10 Otnnyno
10 COAEPKAHUIO 3aJaHUS; (BBICOKHMIA
2)  oOyuaromuiics  OOHapy»uBaeT  NOHUMaHUE YPOBEHb
MaTepuaia, MOXeT OO0OCHOBaTh CBOU CYXKJEHUA, JOCTHKCHHSI
NPUMEHUTh  3HAHUS  HA  TPaKTHUKE, TMPUBECTH pE3yIbTaTOB
HEO0OXO0UMbIE TPUMEPHI HE TOJBKO MO YUEOHUKY, HO U oOyueHus)
CaMOCTOSTENIEHO COCTABIICHHBIE;
3) uznaraeT MaTepuall MocCJeA0BaTEIbHO M MPABUIIBHO.
2. | 1) IOJIHO ¥ apryMEHTHPOBAHO OTBEYAET 110 COJIEPIKAHUIO 8 Xopomo
3aJJaHUS; (moctatouyHbII
2) oOHapyXuBaeT IOHMMAaHHME MaTepuajia, MOKET YPOBEHb
000OCHOBaTh CBOU CYXJECHMs, NPUMEHUTh 3HAHMs Ha JOCTUKEHMSI
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PaKTUKE, IPUBECTH HEOOXOAUMbIEC IPUMEPHI HE TOJIBKO pE3yIbTaTOB
1o y4eOHUKY, HO M1 CAMOCTOATEIHHO COCTABIICHHBIE; oOyueHus)
3) u3naraeT Marepual mocieA0BaTeIbHO U MPABUIIBHO,

HO JjomyckaeT 1-2 ommOKH, KOTOpBIE caMm, K€

HCIIPABJISET

3. | oOyyJaromnuiicss oOHapy)XMBaeT 3HAHWEC W TOHUMAaHUE 5 VY noBneTBOpUT
OCHOBHBIX MOJIOKEHUI TAHHOTO 3aJIaHus, HO: €JIbHO
1) wu3maraer Marepuans HEMOJHO U JIOMYCKaeT (mpuemiieMbIit
HETOYHOCTH B  ONpEACNICHUH  TOHATHUH WU YPOBEHb
(bopMyIMpPOBKE MPABUIL; JOCTHKEHHUSI
2) He yMeeT AO0CTAaTOYHO TIyOOKO W JO0Ka3aTelIbHO pE3yIbTaTOB
000CHOBATh CBOU CYXJCHUS U PUBECTU CBOU IIPUMEPHI; 0o0y4eHus)
3) u3naraeT MaTepuai HEMoCJIeq0BaTEIbHO U JOIIYCKaeT
OIIIMOKHU.

4. | oOyyaromuiics OOHapy>KMBaeT HE3HAHHE OTBETa Ha 0 Heynosnersop
COOTBETCTBYIOIIEE 3a/JaHHe, [OMYCKaeT OIIMOKH B UTEJIBHO
(GbopMyIMpOBKE OMpeAeTeHUI U MPaBWII, UCKaKAIOIINE (HemoCTaTOuH
UX CMBICH, OECTOpSIOYHO M HEYBEPEHHO H3Jaraer BIif yPOBEHB
MaTepuall; OTMEYAlOTCAd  TaKue  HEJAOCTaTKH B JOCTUKECHHUS
HOJArOTOBKE  OOydarolerocsi, KOTOpbIE  SBJISIOTCS pE3yIbTaTOB
CEpbE3HBIM NPEMATCTBUEM K YCHEIIHOMY OBJIAJCHHUIO oOyueHus)
HOCJIEAYIOUIUM MaTepUaJIOM.

b) KPUTEPUU U HIKAJIA OHUEHUBAHUS PE3YJIBTATOB
TECTUPOBAHUSA

No Kpumepuu ouenueanusn Hlkana oyenok

n/n Konuuecmeo Ouenka

oannog

1. ] 90-100% mpaBUIBHBIX 9-10 OTnuyHO (BBICOKHIA
OTBETOB YPOBEHB JIOCTHKEHUS

pe3yabTaTOB 00yUYEHHUs)

2. 80-89%npaBuiibHBIX OTBETOB 7-8 Xopo1io (1ocTaTOUHbIN

YPOBEHB JTOCTHKECHUS

3. 70-79% mpaBUIIbHBIX 5-6 pe3yIbTAaTOB O0yUCHUS)
OTBETOB

4, 60-69% npaBUILHBIX 3-4 VY 10BJIETBOPUTEITHHO
OTBETOB (mpuemIieMbIil ypOBEHB

S5. 50-59% npaBUIBbHBIX 1-2 JIOCTUKEHUS PE3YJIbTATOB
OTBETOB oOyueHus)

6. MeHee 50% npaBUIIBHBIX 0 HeynosneTBopurensHo
OTBETOB (HemocTaTOYHbIN YPOBEHb

JOCTHKEHUSI pe3yJIbTaTOB
o0yueHus)
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B) KPUTEPUU U HIKAJIA OHEHUBAHUA PE3YJIbBTATOB

PEHIEHUA 3AJAY
Ne Kpumepuu ouenusanusn Illkana oyenok
n/n Konuuec Ouenka
meo
oannos

1. [TonHoe BepHOE pemieHue. B nornueckoM paccyaeHun 9-10 OtnnynHo
U pElICHUU HETOIUOOK, 3a7]a4a pelleHa palioOHAIbHBIM (BBICOKHIA
criocobom. [lomydyeH mpaBuibHBIN OTBET. SICHO omucaH YPOBEHb
CIoco0 peleHus. JOCTHKEHUS

pE3yIbTaTOB
00yueHus )

2. BepHoe penienue, HO UMEIOTCSI HEOONBIINE HEAOUYETHI, B 7-8
LIEJIOM HE BIUSIOIINE HA pEHIEHUE, TAKUE KaK HEOOJIbIINE
JIOTUYECKUE TTPOMYCKH, HE CBA3aHHBIE C OCHOBHOW HJIEEH
peuienus. Peiienre odopMieHO HE BIOJIHE aKKypaTHO, Xopouio
HO 3TO HE MEIIaeT MOHUMAHUIO PEIICHHUSI. (mocraTouH

3. Pemenne B nienom BepHoe. B nornueckom paccyxaeHun 5-6 bIil YDOBEHb
U pElICHUH HeT CYUIECTBEHHBIX OIIMOOK, HO 3ajaya JOCTHKEHHUS
pellleHa HEONTUMANbHBIM CIIOCOOOM WJIM JOMYIIEHO He pE3yIbTaTOB
Oojee JABYX HE3HAUUTENbHbIX omuOok. B pabote oOyueHus)
OPUCYTCTBYIOT apuMeTHUECKas OIIMOKa, MEXaHNUECKast
OIIMOKA MJIM OTNKCKA MPY NEPENUChIBAHUY BBIKIAJ0K UITU
OTBETA, HE MCKA3UBIINE COJIEPKAHUE OTBETA.

4. B noruueckoM paccykI€HHWU W PELICHUH HET OIMIMOOK, 3-4 Y noBneTBop
HO JIOMYIIEHA CYIIECTBEHHAs OIMOKA B MATEMAaTUYECKHUX UTEIBHO
pacuerax. [Ipu 00OBACHEHHH CJIOKHOTO SIBJICHUS YKa3aHbl (mpuemiieMbl
HE BCE CYIIECTBEHHbIE (DAKTOPHI. 1 ypOBEHb

JOCTHKEHHUS
pE3yIbTaTOB
0o0yueHus)

5. Nmerorcst  CymiecTBEHHBIE OMMOKHM B JIOTHYECKOM 2-3
pacCyXJIeHUM M B pElIeHUH. PaccuuTaHHOE 3HayeHUE
UCKOMOM BEJIMYMHBI HCKaXKaeT COJAep’KaHWe OTBeTa. Heynosers
JlokazaHbl BCIIOMOTaTEIbHbIE YTBEPKACHHUSA, OPHTEIILHO
OMOTAIOIIME B PEIICHUH 33/1a4H. (HeﬂOCTUaTOq

6. PaccMoTpeHbl OTHENbHBIE CiIyyau TMpPU OTCYTCTBUU 1 HPIH
pemieHns. OTCYTCTBYET OKOHYATEIbHBIA YHMCICHHBIN YPOBCHb
OTBET (€ciM OH MperycMOTpeH B 3aaaue). [IpaBuiibHbIN AOCTIDRCHITT
OTBET YraJiaH, a BBICTPOEHHOE MOJI HErO pEelIEHUE Pe3yILTATOR
0€30CHOBATENBHO. 00yueHHs)

7. PelieHne HeBEpHOE UIIM OTCYTCTBYET. 0
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I') KPUTEPUH U IIKAJIA OLIEHUBAHUS PE@PEPATOB

No Kpumepuu ouenueanusn Illkana oyenok
n/n Konuuecm Ouenka
60 0annoe

1. BrimonHeHsl Bce TpeOOBaHUS K HAITMCAHMIO M 3aIlUTE 9-10 OTIu4HO
pedepara: obo3HaueHa mpobOiemMa U oOOCHOBaHa €& (BBICOKHUH
aKTyaJbHOCTh, CHETAH KPATKUH aHaIW3 pa3IuIHBIX YPOBCHB
TOYEK 3pCHHS HAa pPacCMAaTPUBAEMYIO TMpOOJIeMy U TOCTHKCHUS
JIOTUYHO U3II0KCHA coOCTBeHHAs MTO3UIINSA, pEe3yIbTaTOB
c(hopMyITUPOBAHBI BBIBOJIBI, TEMa PACKPHITA TIOJHOCTHIO, oOydeHms)
BbIZIEp’)KaH  OO0OBEM, COONIOJAEHBI  TpPeOOBaHUS K
BHEITHEMY O0()OPMIICHHIO, TaHBI IPABMIIBHBIC OTBETHI Ha
JIOTIOJTHUTEJIbHBIE BOITPOCHI.

2. OcHoBHBIE TpeOoBaHHs K pedepary U €ro 3amure 7-8 Xopo1o
BBITIOJIHEHBI, HO TPU ATOM JOIMYIIEHbl HEAO0YEeThl. B (mocraTouH
YaCTHOCTH, WMEIOTCS HETOYHOCTH B  M3JI0KEHUU Bl YPOBEHD
MaTepHaa; OTCYTCTBYET JIOTUYECKast JOCTH>KEHUS
MOCJIEIOBATEIbHOCTh B  CYXKICHUSX; HE BbIIECpPXKaH pE3yIbTaTOB
00beM pedepaTa; UMEIOTCA YIYIIEHUS B OOPMIICHUH; 00yueHus)
Ha JIOTIOJHUTEIBHBIC BOMPOCHI TIPHU 3aIUTEe JTaHbBI
HEIIOJTHBIC OTBETHI.

3. HNMeroTcs CylecTBEeHHbIE OTCTYIUIEHUS OT TpeOOBaHUM 4-6 VY nosnerBop
K pedepupoBanuio. B yacTHOCTH: TeMa OCBEIECHA JIUIITh UTETHHO
YaCTUYHO; JIOMyIIEHbl (haKTHYECKUE OIMHOKH B (mpuemIieMbl
comepkaHuM  pedepara WIM NPU  OTBETE Ha 1 ypoBEHb
JIOTIOJTHUTEJIbHBIE BOITPOCHI. JOCTHKEHUS

4, Tema ocBoeHa JHIb YAaCTUYHO; JOMYIIEHBI TPyObIe 1-3 pE3yJIbTaTOB
OmUOKH B COJEep)aHUU pedepara Wi MpU OTBETE Ha o0ydeHus)
JOTIOJTHUTENIBHBIC  BOTIPOCHI; BO  BpPEMsS  3aIlUTHI
OTCYTCTBYET BBIBO/I.

5. Tema pedepara He packpbiTa, OOHApPYKUBAECTCS 0 Heynosnetrs
CYIIIECTBEHHOE HEITOHUMAaHNE TTPOOIICMBI. OpPHUTEITHLHO

(memocrarou
HBIN
YpOBEHb
JOCTHKCHUS
pE3yIbTaTOB
o0ydeHms1)
/) KPUTEPUU U LIKAJIA OUEHUBAHUSA TOMAIIHEI'O 3AJAHUSA
No Kpumepuu oyenueanus Hlkana oyenok
n/n Konuuec Ouenka
meo
oannos
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1. |3amaHue BBINOJHEHO TIOJHOCTBIO: LEJdb JIOMAIIHEro OTan4Ho
3alaHdsl  YCIICITHO JIOCTUTHYTA, OCHOBHBIC TIOHSITHS (BBICOKHIA
BBIJICJICHBI; HAJIWYUE CXeM, TrpadudecKoe BBIICICHHUE 9-10 YPOBCHB
0co00 3HaumMmol uHMOpMaIuu; padoTa BBINOJTHEHA B JIOCTUKEHUS
ITOJIHOM 00BEME. pE3yIbTaTOB

o0ydeHms)

2. | 3amaHve BBIMOJHEHO: II€Jb BBINOJHEHUS JIOMAIIHErO Xopomuio
3a/laHusl TOCTUTHYTA; HAJIWYUE MPABWIBHBIX 3TaJTOHHBIX (mocraToun
OTBETOB; OJTHAKO padOoTa BHITIOJIHEHA HE B MOJHOM 00BEME. 8-7 BIl YPOBEHD

JOCTHXKEHUS
pE3yIbTaTOB
00yueHust)

3. | 3amaHue BBHITIOJIHEHO YAaCTUYHO: II€JIb BBHITIOJHCHUS Y noBnerBop
JOMAIITHETO  3aJaHMsl  JIOCTUTHYTa HE  IOJHOCTHIO; UTETHHO
MHOTOYHUCJICHHBIC OIIMHOKH CHWKAIOT KaueCcTBO (TpuemIIeMbI
BBITIOJTHEHHON PadOTHI. 5-6 i ypOBEHb

JTOCTKCHUS
pe3yJIbTaTOB
0o0y4eHus)

4. | 3ajmaHue HE BBITIOJIHEHO, 1IEJh BBITIOJIHEHHS JOMAIIHETO Heynosners
3aJlaHusl HE JOCTUTHYTA. OpHUTETHHO

(HemocrTatou
0 HBIN
YPOBEHB
TOCTHKCHUS
pe3yJIbTaToOB
o0y4eHus)
E) KPUTEPUU U HIKAJIA OHEHUBAHUSA KOHTPOJIBHBIX PABOT
No Kpumepuu ouenuganusn Ilkana oyenok
n/n Konuuecme Ouenka
0 0annoe

1. | uckmrouMTeNbHBIE 3HAHUS, a0CONIOTHOE NOHMMAaHHE 28-30 OTtnanuHo
CyTH BOTIPOCOB, 0€3YKOPHM3HEHHOE 3HAHUE OCHOBHBIX (BBICOKHIA
MOHATUA W TIOJIOKEHUH, JIOTMYECKU U JIEKCUYECKHU YPOBEHD
IPaMOTHO U3JI0KCHHBIC, coJiepKaTebHbIC, JOCTHKCHUS
apryMEHTHPOBAHHBIC U UCUYEPITHIBAIOIINE OTBETHI pEe3yIbTaTOB

2. | rmyOoKue 3HaHMS MaTepualia, OTIUYHOE TOHUMAaHUE 25-27 0o0yueHus )
CYTH BOIIPOCOB, TBEPJ0€ 3HAHUE OCHOBHBIX TIOHITHHI U
MOJIOKCHUM TI0  BOTIpOCaM, CTPYKTYpHUPOBaHHBIC,

IOCJIeIOBATEIbHBIC, TIOJIHBIC, PABHIILHBIC OTBETHI

3. | rmy0okue 3HaHMs MaTepuasa, IpPaBUIbHOE TOHUMaHNe 22-24
CyTH BONPOCOB, 3HAHWE OCHOBHBIX TIOHATHA U
MOJIOKEHUH TI0 BOIIPOCaM, COJIepPKATEIIbHbIE, IIOTHBIEC U
KOHKPETHBIE  OTBET Ha  BOMpochl.  Hamwmuwme
HECYIIECTBEHHBIX WJIM TEXHUYECKUX OIMOOK
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4. | TBepable, JOCTATOYHO IIOJHBIE 3HAHUS, XOpolee 19-21
MOHUMAaHUE CYTH BOMPOCOB, MPABUILHBIE OTBETHI HA
BOIIPOCH, MHHHMAJIBHOE KOJMYECTBO HETOYHOCTEH,
HeOpexxHOE 0OpPMIICHHE
5. | TBepAple, HO HEJOCTATOYHO IOJIHBIE 3HAHUSA, MO CYTH 16-17 Xopoio
BEpHOEC MOHMUMAaHUE BOIIPOCOB, B IIEJIOM TPABUIHHBIC (mocTaTouH
OTBEThl HAa  BOMPOCHI, HAJIUYUE HETOYHOCTEH, bl YpOBEHB
HeOpexkHoe oopmiieHHe JOCTHXKEHUS
6. |oOmue 3HAHUS, HEIOCTATOYHOE TIOHHUMaHUE CYTU 13-15 pe3yJIbTaTOB
BOIIPOCOB, HaJIM4YMe OOJIBIIOTO YKCIIa HETOYHOCTEH, oOy4eHwUs)
HeOpexHOE 0popMIIeHHE
7. | OTHOCHTEIbHBIC 3HAHUS, HATHINE ONMTUOO0K, HEOPEIKHOE 10-12 Y noBnerBop
ohopMIICHHE UTEIIHHO
8. | HOBEpXHOCTHBIC 3HAHWSA, HAJIWYHE TPYOBIX OIIHNOOK, 7-9 (npuemiiem
OTCYTCTBHE JIOTUKH M3JI0KEHUS MaTepraia Bl YPOBEHB
TOCTYKCHUS
PE3yNIbTaTOB
oOy4eHus1)
9. | HeTIOHMMaHUE CYTH, OOJBIIOE KOJUYECTBO TIPYyObIX 4-6 Heynosners
OIKOOK, OTCYTCTBUE JIOTUKH U3JIOKEHUSI MaTEepHalia OpHUTETHHO
10. | He JaH OTBET Ha MOCTABJICHHBIC BOIIPOCHI 1-3 (HepocraTou
11. | oTcyTcTBHE OTBETa, JAaH OTBET Ha APYIHE BOIPOCHI, 0 HBIH
CIIUCHIBAHUE B XOJIC BBIMOJHEHUS pabOTHI, HATMYKE Ha YPOBEHb
paboyeM MecTe TEeXHHYECKHX CPEJICTB, B TOM YHCIIC TOCTHKCHUS
TenedoHa pe3yJIbTaToOB
oOy4eHusl)

K) KPUTEPUU U LIKAJIA OUEHUBAHUS HA JU®DPEPEHIINPOBAHHOM

3agaHusa 0e3 omInOOoK.

3AYETE
Ne IlIkana ouenok
n/n Kpumepuu ouenueanus Konuue Ouenka
cmeo
oannos
1. Jlan TTOJTHBIM, B JIOTUYECKOM 10-20 Otnuuno
MOCJICIOBATEILHOCTH PAa3BEPHYTHIA OTBET (3auTeHo)
Ha ITOCTABJICHHBIN BOIIPOC, rae (BBICOKHUH
oOy4Jaronuiics mpoAeMOHCTPUPOBAJI 3HAHUE YPOBEHB
JTUCHMIUIMHBL B TIOJHOM 00beMe ydeOHOi HoctrxeHns
POTPaMMBbl, JIOCTATOYHO TIIyOOKO pe3yabTaToB
OCMBICJIMBAET JTUCUUILINHY, o0ydeHms)
CaMOCTOSITEJILHO u MCUYEPIBIBAIOIIEC
OTBEYAET HA JIOMOJIHUTEIbHBIE BOIPOCHI,
MPUBOJAUT COOCTBEHHBIE TPUMEPHI  TIO
npoOjeMaTuKe IMOCTaBICHHOTO BOIPOCA,
peul  IPeasioKEHHbIE — MPAKTHYECKUE
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JlaH pa3BepHYThIM OTBET HA MOCTABJICHHBIN
BOIIPOC, TJA€ CTYAEHT JEMOHCTPUPYET
3HaHUS, MPHOOPETEHHBIE HA 3aHATHIX, a
TaKXXe MOJIyYEHHBIE ITOCPEACTBOM U3yUEHHUS
00s13aTeNbHBIX YYEOHBIX MATEPUAIOB IO
KypCy, aeT apryMEHTUPOBAaHHBIE OTBETHI,
IPUBOJIUT PUMEPHI, B OTBETE IPUCYTCTBYET
CBOOOJTHOE  BIJIAJICHUE MOHOJOTUYECKON
peYbl0, JTOTUYHOCTh U MOCIEA0BATEIbHOCTD
orBeTa. OJIHAKO JOMYCKAaeTCs] HETOYHOCTh B
OTBETE. Pemmn MPEJI0KEHHbBIC
MpPaKTUYECKUE 3aJaHus C HeOOJIbIIUMU
HETOYHOCTSIMU.

Jlan  oTBeT, CBHUACTEIbCTBYIOIIMA B
OCHOBHOM O 3HaHHUH IMPOIECCOB M3y4aeMOun
JTUCUUTUIUHBIL, OTIMYAIOLIUICS
HEJOCTAaTOYHOW TIyOMHOH W  TOJHOTOU
PAcCKpBITUSI TEMbI, 3HAaHUEM OCHOBHBIX
BOIIPOCOB TEOpUH, cnabo
C()OPMUPOBAHHBIMM HABBIKAMM  aHaJM3a
SBJICHUM,  IIPOLIECCOB,  HEJOCTATOYHBIM
YMEHUEM  J1aBaTb  apryMEHTHPOBAaHHbBIC
OTBETHI " IIPUBOJIUTH IPUMEDHI,
HEJOCTaTOYHO  CBOOOJHBIM  BIIAJICHUEM
MOHOJIOTHYECKOW PEUYbI0, JIOTUYHOCTBIO H
NOCJIEIOBATEIBbHOCTBIO OTBETA.
JlonyckaeTcss  HECKOJIBKO  OIIMOOK B
coJlepKaHUU OTBETa u peneHnu
IIPAKTUYECKUX 3aTAHUM.

Xopo1io
(3auTeHo)
(mocTaTOYHBIN
YPOBEHB
TOCTHKCHUS
pe3yJIbTaToOB
oOydeHms)

Y noBneTBopute
JILHO (3a4TEHO)
(mpuemiieMbIit
YPOBEHb
TOCTHKCHHSI
pE3yIbTaTOB
0o0ydeHus)

JlaH oOTBET, KOTOpPBIA CONEPKUT PsA

CEpPbE3HBIX HETOYHOCTEM,
OOHapy>XKUBAIOIINI HE3HAHHE TPOIECCOB
M3y4aeMoi npeaMETHOM obnacTu,

OTIMYAIONTUICS HETTyOOKHM PaCKpPBITHEM
TEMbI, HE3HAHUEM OCHOBHBIX BOIPOCOB
TEOpUH, HEeCPOPMHPOBAHHBIMU HABBIKAMH
aHaJin3a SIBJICHUHM, MPOLIECCOB, HEYMEHUEM
J1aBaTh apryMeHTUPOBAHHBIE OTBETHI,
c1a0bIM  BJIAJICHUEM  MOHOJIOTHYECKOH
pE€Ybl0, OTCYTCTBUEM  JIOTUYHOCTH W
MOCJIEI0OBATECILHOCTH. BriBoanl
MOBEPXHOCTHBI. PenieHne mnpakTuyeckux
3aJJaHUM HE BBINIOJIHEHO, T.€. CTYJECHT HE
CroCOOE€H OTBETUTH HA BOIPOCHI JaXKe IMpHU
JOTIOJIHUTENIBHBIX ~ HAaBOJALIMX  BOIPOCAX
TIPETOIABATEIIS.

0-9

Heynosnersop
WUTENBHO (HE
3a4TEHO)
(HEeIOCTAaTOYHBI
1 ypOBEHb
JOCTYKCHUSI
pEe3yIbTaTOB
oOyJeHMS)

23




2.3. Kputepuu 1 mkaJjia OueHuBaHUs Pe3yJIbTATOB 0CBOECHUS JUCIUNIMHBI
npu 1uddepeHIIIPOBAHHOM 3a4eTe (3aueme ¢ OUeHKOIL)

Ne Kpumepuu ouyenueanusn IlIkana ouyenok
n/n Cymma
oannoes Ouenka
OUCUUNIUHBL

1. OOyuaromiuiics rIyOOKO W MPOYHO yCcBOWII | S1 M BbImIe OtnnynHo
IPOTrpaMMHBI MaTepHual, HCUEpIbIBAIOLIE, (3a4TeHO)
MOCNIEIOBATENbHO, YETKO U  JIOTHYECKH (BBICOKMIT
CTPOMHO €ro wu3Jaraer, yMeeT TEeCHO YpOBEHb
yBSI3BIBATh TEOPHIO C MPAKTUKON, CBOOOIHO JOCTHKCHHS
COpaBIsieTCs C 3aJayaMH, BONpPOCaMH U pe3yJIbTaToB
IPYTUMU BUJAMU TIPUMCHCHHS 3HAHUH, oOydeHus)

IpudeM HE 3aTPYIAHSIETCS C OTBETOM IIPH
BUJIOU3MEHCHHUH 3aJaHul, HCIIONb3yeT B
OTBETE MaTepHan Pa3IudHON JIUTEpaTypHl,
MIPaBUJIBHO 000CHOBBIBAaCT  MPHHATOE
HECTaH/IapTHOE pelieHue, BIIaJIcCT
Pa3HOCTOPOHHUMH HaBBIKAMH M IIPUEMaMH
BBITIOJTHEHUS  MPAKTHYECKUX 3a1ad [0
(hOpMHUPOBAHUIO KOMIIETCHITHMN.

2. OOyuaromuiicas TBEpAO 3HAET Marepua, Xopomio
IPaMOTHO M MO CYIIECTBY M3Jaraetr ero, He (3auTeHO)
JIOTyCKasi CYIIECTBEHHBIX HETOYHOCTEH B (ocTaTo4HBIN
OTBETE Ha BOIPOC, MPABUIBHO MPUMEHSET ypOBEHb
TEOPETUYECKHE IMOJIOKEHUS NPU PELICHUU JOCTUKECHHUS
IPAKTUUECKUX BONPOCOB M 3ajJay, BIIAJCeT pe3yJIbTaToB
HEOOXOMMBIMU HABBIKAMHU W TIPUEMAMU UX oOy4eHMS)

BBIIIOJIHEHHUS, a TaKXe€ HMEET JOCTATOYHO
MOJIHOE TMPEJACTABICHUE O 3HAYUMOCTH
3HAHUU JUCHUIUINHEL.

3. OOyuaronuiicss HMEET 3HaHUA  TOJIBKO Y IOBJIETBOPUTENBH
OCHOBHOTO Martepuajia, HO HE€ YCBOWJI €ro 0(3a4TeHo)
JleTajie, JOTyCKaeT HETOYHOCTH, (mpuemeMsbIit
HEJIOCTATOYHO MPaBUIIbHBIE (DOPMYITUPOBKH, YPOBEHB
HapyIIeHUs JIOTHYECKOU JIOCTHXKCHUS
MMOCJIEIOBATEIBHOCTH B W3JI0KECHU U pe3yJIbTaToOB
MPOrpaMMHOTO  Marepuana, HCIBITHIBACT oOy4eHMS)

CJI0°KHOCTH IIPY BBINOJIHEHUHU MMPAKTUYECKUX
paboT u 3aTPyIOHSETCA CBS3aTh TEOPHUIO
BOIIPOCA C MPAKTUKOM.

4. OOyuatomuiicss HE 3HaeT 3HAYMTENBHOW | MeHee 51 Heynosnersopu
4acTH POrPaMMHOTO MaTepuana, TEJNBHO (HE
HEYBEPEHHO OTBEYaeT, JIOIycKaeT 3a4TEHO)
Cepbe3HBIC OLIMOKH, HE uMeeT (HEeIOCTaTOYHBI
NPEJCTaBICHUNA 10 METOJMKE BBIOJIHEHUS i1 ypoBeHb
NPAaKTUYECKOM  paboThl, HE  MOXKET JOCTHKEHHUSI
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MPOJOJKUTH oOyueHue oe3 pe3yJIbTaToOB
JNOMOJIHUTEIBHBIX  3aHATHA 110 JaHHOU 00y4eHus)
UACHUIUINHE.

1. THITOBBIE KOHTPOJIBHBIE 3A/IAHUA NJIN UHBIE MATEPUAUJIBI,
HEOBXO/JMUMBIE IS OHEHKHN OCHOBHBIX BUOB AEATEJIBHOCTHU,
XAPAKTEPHU3YIOINIUX ITAIIBI JOCTUKEHUA PE3YJIBTATOB
OBYUYEHUA B ITPOIIECCE OCBOEHHMS OBPA3OBATEJIBHOM
ITPOI'PAMMUBI

3.1. TunoBble KOHTPOJIbHbIE 3aJaAHUSA I TEKYIIer0o KOHTPOJIS yCIeBaeMOCTH
00y4arouxcs
BBenenne
BxonHoe TectupoBanue
Bompocst  1-11 Tecra mnpeanosiaraioT BbIOOp ©00HO20 TPABUIBHOTO OTBETa U3
MPEIJI0KEHHBIX.
. B xummnueckoit mabopatopuu pazpeniaercs:
. IUTh Koe;
. TINTh BOJY U3-TI0J] KpaHa;
. BBITIOJIHSAITh YKa3aHUs MPETO1aBaTes;
CKJIJIbIBaTh BEPXHIOIO OJICKY B JJaOopaTOpHbIe MIKA(bI U HAa MOJOKOHHUKHU.
. KukocTh B MUIETKY HAOUPAIOT:
. BTSITHBAs €€ PTOM;
. C IOMOIIBIO PE3UHOBOM I'PYILIH;
. HaKJIOHSISI 0aHKY C PEaKTUBOM;
C IOMOIIBIO CIIELHAIBHOTO J03aTOpa.
. B mpoOupke )XUIKOCTh MPU HATPEBAHUU JTOJKHA 3aHUMATh!
. bonee 1/300bema;
. 1/2 00beMa;
. MeHee 1/3 oO0bema;
BECh 00BEM.
. ONBITBI ¢ KOHUEHTPUPOBAHHBIMU KHCIIOTAMHU, 11I€JI0YaMH, OPOMOM ClIe1yeT IPOBOAUTH:
. B KOPUJOPE;
. B BBITSDKHOM IIKaQy;
. Ha TabOpaTOPHOM CTOJIE;
Ha yJIHIIE.
. [Ipu pa36aBieHny KOHIICHTPUPOBAHHOW CEPHOI KUCIIOTHI CIIETyET BINBATH:
. KUCJIOTY B BOJLY;
. BOAY B KUCJIOTY;
. IIEJIOYb B KUCIIOTY;
OEH30J1 B KUCJIOTY.
. ONBITHI € JTETKOBOCIIIIAMEHSIOIIMMHUCS KUIKOCTSIMU HEOOXOIUMO MPOBOAUTH:
. BOIM3M OTHA Ha 1a00PaTOPHOM CTOJIE;
. BJIaJIM OT OTHSI Ha TaOOPAaTOPHOM CTOJIE;
. BOJIM3U OTHS B BBITSDKHOM IIKady;
BJIaJI OT OTHSI B BRITSDKHOM ITKaQy.
. ben3uH npu noxape Heab3s TYIIUTh:

U B AP AT W OR M E O ATE O WHEO® NN E O —
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. TIECKOM;

. BOJIOM;

. IPOTUBOMNOKAPHBIM MOJOTHOM;

OTHETYIIUTEIIEM.

. 3QKUraTh COUPTOBKY CIIEAYET:

. CIIMYKOM;

. OT IpyTOW CIIUPTOBKU,;

. CBEUKOM;

3aKUTAIKOM.

. [Ipu paboTe ¢ pTYTHBIM TEPMOMETPOM CIIETYET:

. IEpEMEIINBATh UM HArPEBAOLINECS KUIKOCTH;

. @KTUBHO BCTPSIXMBATh €T0 U CTy4aTh MO CTEHKAM JIa0OpaTOPHOM MOCY/IbI;
. HarpeBaTh BbILIE PEKOMEHIYEMOU TEMIIEPATYPHI;

. HACYXO BBITUPATh U YOUpaTh B QyTIIAp, MOCIE UCTIOIH30BAHUS.

10. ITpu monoMKe pTyTHOTO TEPMOMETPA MPOBOIAT CIETYIOLIUE MEPBI:

a. COOMPAIOT PTYTh C MOMOUIBIO PE3UHOBOM TPYIIX B OAHKY C BOAOK;

0. coOuparoT pTyTh PyKaMH U BEIOPACHIBAIOT B PAKOBUHY;

B. COOMPAIOT PTYTh C NOMOLIBIO MBUIECOCA U BBITPSIXUBAIOT MEUIOK Ha YJIUIIE;
I. COOMPAIOT PTYTh C IOMOLIBIO BEHUKA U COBKA B MYCOPHOE BEJIPO.

11. HarpeBanue npoBoJdT B JIaOOpaTOPHOU MOCY/E:

a. U3 TOJICTOCTEHHOI'O CTEKJIA;

0. IPOCTOr0 TOHKOCTEHHOT'O CTEKIIA;

B. TEPMOCTOMKOI0 TOHKOCTEHHOI'O CTEKJIA;

I. CTEKJIA C TPEIMHAMM.

Bompocst 12-16 Tecta mpeamnosaratoT BBIOOP HECKOJIBKHUX TMPABUIBHBIX OTBETOB U3
IPEJIOKEHHBIX.

12. B xumMu4eckoit J1abopaTopuu 3amperiaeTcs:

a.TIPOBOJIUTH OTBITHI B TPSI3HON J1aOOpaTOPHOI MOCY/IE;

0.11po0OBaTh HAa BKYC XMMUYECKUE BEILIECTBA;

B.OCTOPOKHO HIOXaTh I'a3, HAMPABIISAS €0 IBHKEHUEM PYKU;

I. yOMpaTh pacchlllaHHbIE HA pa00YEM MECTE PEAKTHUBBHI.

13. IIpu paboTte ¢ METANIMUECKUMU HATPUEM U KaJIUEM HEJIb3S:

a. OpaTh KyCKH MeTaJljla pyKaMH;

0.pe3aTh METAJLT CYyXUM HOXKOM;

B. JOITyCKaTb KOHTAKT C BOJIOM;

I'. XpaHUTh METAJUI MO/ CJIOEM KEPOCHHA.

14. I1pu nonajaHuu Ha KOKY KOHIIEHTPUPOBAHHOW KUCIIOTHI CIEAYET:

a. 000 KEHHOE MECTO IIPOMBIThH BOJIOM;

0. HAJIOXKUTH TIOBSI3KY, CMOYCHHYIO 2%-HBIM PacTBOPOM THIpOoKapOOHATa HATPHS;
B. HAJIOKUTh MOBS3KY, CMOYEHHYIO 2%-HbIM PACTBOPOM YKCYCHOM KHUCJIOTHI;
I'. HAJIOXKUTh NOBS3KY, CMOYEHHYIO 96%-HBIM 3THJIOBBIM CIIUPTOM.

15. TIpu nonaganny Ha KOXKY KOHIIEHTPUPOBAHHOM IIEIIOYH CIEAYET:
a.000#0KEHHOE MECTO MPOMBIThH BOJIOM;

0.HAJOXKUTh MOBA3KY, CMOYEHHYIO 2%-HbIM PACTBOPOM TUAPOKAPOOHATA HATPUS;
B. HAJIO)KUTh MOBSA3KY, CMOYEHHYIO 2%-HbIM paCTBOPOM YKCYCHOU KUCJIOTBI;
T. HAJIOXKUTD MOBSI3KY, CMOUYEHHYIO 96%-HBbIM 3THIIOBBIM CIUPTOM.

WP O WO 0 W O
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Paznen 1. TeopeTruyeckne 0CHOBbI XUMHH

OCHOBHbBIE XUMHUYECKUE MOHITUSL U 3aKOHbI, CTPOEHUE aTOMOB
1. Tewma 3ansTus
XUMHUYECKUX IJIEMEHTOB
XUMUYECKHM 2yeMeHT. AToMm. Snpo aroma, H30TOMbI.
DnekTpoHHast 000JI0YKa. JHEPreTUYECKUE YPOBHU, TOAYPOBHH.
2 Conepxanue ArtomHbple opOutanmm, s-, P-, d- saemMeHTB. OCOOCHHOCTH
' TEMBI pacrpeiesieHus 3JIEKTPOHOB 110 OPOUTAIIM B aTOMaX 3JIEMEHTOB
NEPBbIX YETHIPEX TMEPUOAOB. ODIJIEKTpPOHHAs KOoH)Uryparus
aToMoB. OCHOBHbBIE XUMHUYECKUE 3aKOHBI
3. Tun 3ausatus Teoperndeckoe o0yueHHe, MPAKTUUECKUE 3aAHITHUS
OK 01
[TP6 O1. copMUpOBaHHOCTH MPEACTABICHUN: O XUMHUYECKOM
COCTaBJISIIOIICH €CTECTBEHHOHAYUYHONW KapTHHBI MHpa, POJIHU
XMMHUHM B TO3HAHUM SIBJICHUUA MpUPOAbl, B (HOPMUPOBAHUU
MBIIIUICHUSI W KYJbTYpPhl JUYHOCTH, €€ (PYHKIIMOHAIbHOU
[Inanupyembie IPaMOTHOCTH, HEOOXOUMOM JIJIsl pellIeHUs] TPAKTUUECKUX 3a7a
4, o0pa3oBaTeNbHbIE | U SKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
pe3yJIbTaThl 3JI0POBBIO U IIPUPOJIHOM CPENE;
[1P6 02. BnameHne CUCTEMON XUMHMYECKHX 3HAHHMM, KOTOpas
BKJIIOYAET:  OCHOBOIIOJAraloIue MOHATHS  (XMMHYECKUI
9JIEMEHT, aToOM, JJIGKTpOHHas o00oJiouka aTtoma, s-, p-, d-
AJIEKTPOHHBIE OpOUTAIN aTOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTD,
AIEKTPOOTPULIATEIBHOCTh
®opmsbl ®opMUpOBaHUE HOBBIX 3HAHUUW U CHOCOOOB JEATEIBLHOCTH
5 OpraHHU3alHH (Jtekmust), 0000IIEeHNE U CUCTEMAaTU3AlHs UX, IPOBEPKA 3HAHUM
y4eOHOM U KOHTPOJIb TNPUMEHEHHUS MX Ha TMPAKTUKE B CTaHJIAPTHBIX
JeATEIbHOCTU cUTyanusx (caMocTosiTesbHasi padoTa).
THIIBI OLEHOYHBIX CamocTtosiTenbHas paboTa (TECTOBBIC 3aJaHUs)
°. MEpONpUATUNA
3agaHus s Tect «CTpoeHre aTOMOB XUMHYECKUX JIEMEHTOBY.
7. CaMOCTOSITENIEHOT
O BBITMIOJIHCHHUSI

Tect «CTpoeHne aTOMOB XUMHYECKHX 3JIEMEHTOB)
BriOpaTh npaBUIIbHBIN BapUaHT OTBETA.

1.Xumust — 3T0 Hayka o:
1) 00 snemenTax

2) 0 BelIeCTBAaxX M UX MPEBPAIICHUIX U SIBJICHUSIX, COMPOBOXKIAOININX 3TH MPEBPAILCHHS
3) o mpupome
4) o BemecTBax
2.B BHJIe IPOCTOrO BELIECTBA KUCIOPO COACPHKHUTCS B

1) 3emHOl KOpe

2) IHUCTUILUTUPOBAHHOU BOJIE

3) armocdepe
4) rpaHuTe

3. Psan uncen 2,8,5 COOTBETCTBYET pACTIPEIEICHHUIO AIEKTPOHOB MO SHEPIeTHUECKUM

YPOBHSIM aTOMa
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1) amoMuHUs

2) azora

3) docdopa

4) xiopa

4. Yucao mpoTOHOB B aTOME AJIEMEHTA, KOTOPBIN HAXOJIUTCS B YETBEPTOM MEPHUOJE U B
[JIABHOM noArpynie V rpymnmnsl nepuogudeckou cucremsl .M. Menaieesa, paBHo. ...
1) 75

2) 42

3) 33

4) 23

5. M30TOIBI — 3TO YaCTHUIIbI, UMEIOITNE OAMHAKOBOE YHCIIO:

1) mpoToHOB

2) HEHWTPOHOB

3) HYKJIOHOB

4) 31IeKTPOHOB

6. Uemy paBeH 3apsn siapa aToMa HATpUs?

1) 0

2) +1

3) +11

4) +23

/. Yemy paBeH 3apsj sapa aToma a3ora?

1) 0

2) +7

3) +14

4) -1

8. CKOJIbKO MPOTOHOB U AJIIEKTPOHOB COACPKUT HUTPUT-UOH?

1) 46p, 46e

2) 23p, 24e

3) 23p,23e

4) 46p, 47¢

9. Ywucno >neMeHTOB, 00pa3yroMX CIEAYOIIKE BEIIecTBa: JIerkas BoJia, TshKesas BoJa,
CBEPXTsIKelNas BO/a, IEPOKCU] BOJIOPOA, KUCIOPOI, 030H, — PABHO:

1) 6

2) 5

3) 3

4) 2

10. YeTsIpe 271€KTpOHA Ha BHEUTHEM YHEPTETUYECKOM YPOBHE HMEET aTOM
1) renus

2) Gepwius

3) yrnepona

4) xucnopoja

11. Xumudeckuii 3HaK 21eMeHTa, 2IeKTpoHHas GopMya aToMa kotoporo1s22s22pf3s23p*
1) Se

2) S

3) Fe

4) Si

12. DnekTpoHHYI0 KOH(MUTYpAIMI0 HHEPTHOTO Ta3a UMEET HOH
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1)
2)

Fe3*
CI-3) Cu?*

4) Fe**

13.
1)
2)
3)
4)
14,
1)
2)
3)
4)
15.
1)
2)
3)
4)

B ckoapkux Ieprogax passuBaIaCb XUMHUA
2

4
5

6

ATOM — 3TO

MeJlbUaiias 4acTulla dJIEMEHTA, COXPaHSIOIIAs BCE €0 XUMUYECKUE CBOMCTBA
YaCcTHIIA AJIEMEHTA, COXpaHsIOIIas BCE €ro XUMHUYECKUE CBOMCTBA
MEJIbYANUIITNN 3JIEMEHT, COXPaHSIOIINAN BCE €r0 XUMHUYECKHUE CBOMCTBA
YacTHlla, COXPaHSIONas BCE €ro XMMHUYECKHE CBOMCTBA

[IpocTeie BemecTBa — 3TO

MOJIEKYJIbI, COCTOSIIIAE U3 ATOMOB OJTHOTO 3JIEMEHTA

MOJIEKYJIbI, COCTOSIIIIUE U3 ATOMOB JIByX 3JIEMEHTOB

MOJIEKYJIbI, COCTOSIIIIME U3 ATOMOB HECKOJIBKUX 3JIEMEHTOB

MOJIEKYJIbI, COCTOSIIME U3 ATOMOB JABYX WJIH 00JI€€ JIEMEHTOB

16.CoxHBIE BEIECTBA — DTO

1)
2)
3)
4)
17.
1)
2)
3)
4)
18.
1)
2)
3)
4)
19.

n

1)

2)
3)
4)
20.

MOJIEKYJIBI, COCTOSIIINE U3 aTOMOB Pa3JIMYHBIX 3JIEMECHTOB

MOJIEKYJIBI, COCTOSIIME U3 aTOMOB OJHOI'O DJIEMEHTA

MOJIEKYJIBI, COCTOSIINE U3 aTOMOB HECKOJIBKUX DJIEMEHTOB

MOJICKYJIbI, COCTOSIINE U3 aTOMOB JIBYX WJIK 00JIee dJIEMEHTOB

CxomHy10 KOH(UTYPAIMIO BHEITHETO SHEPTEeTHICCKOT0 YPOBHS UMEIOT aTOMBI P 1
Ar

Al

Cl

N

Haubonblnyto cTeneHs OKUCICHUSI cepa NPOSBIISIET B COSUHECHUN

Nazs

Li,SO3

(NH,4)2SO,

SO,

CxomHy10 KOH(PUTYpAILMIO BHEITHETO SHEPTEeTUYECKOT0 YPOBHS UMEIOT aTOMbI MarHus

KaJbIUs

Xpoma

KPEMHHS

ATFOMUHUS

B xakoM psny XUMHUYECKHUE 3JIEMEHTBI PACIIOJI0KEHBI B MOPSAIKE BO3PACTAHUS UX

ATOMHOTI'O paauyca

1)
2)
3)
4)
21.
1)

Li, Be, B, C

P, S, Cl, Ar

Sh, As, P, N

F, Cl, Br, |

CXOI[HYIO KOH(bI/IpraI_II/IIO BHCITHETO SQHEPICTHUYCCKOT'O YPOBHA UMCIOT ATOMEI a30Ta U
Cephl
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2) xJjopa

3) MbIIIbsIKA

4) wmaprania

22. DnexTpoHHas popMyJsia BHEIIHETO SHEPTETHUECKOr0 YPOBHS aTOMa Cephbl

1)3s2 3p4

2)2S2 2P4

3)2S2 3P6

4)2S2 2P6

23. Kakoe coeiuHeHNE COIEPKUT KaTUOH U aHUOH C AJIEKTPOHHON KOHUTyparuei
15225%2p%3s23p°®?

1) NaCl

2) NaBr

3) KCI

4) KBr

24. DneMeHTy, >neKTpoHHas GopMyiia aToMa KoToporo 1s225?2p83s23p*, cooTBeTcTBYET
BOJIOPOJTHOE COCTUHEHUE

1) HCI

2) PH;

3) H2S

4) SiH,

25. DreMeHT, 3IeKTpoHHas KoH(urypanus atoma kotoporo 1s22522p83s23p3, o6pasyer
BOJIOPOJHOE COETUHEHUE

1) NHs

2) PH;

3) HCI

4) H,S

26. Macca aToma B OCHOBHOM OIIPEICIISICTCS:

a) YUCJIOM HEUTPOHOB U JIEKTPOHOB

0) YUCJIOM MPOTOHOB U JIEKTPOHOB

B) Maccoil 3JIEKTPOHOB

') Maccoi siapa

27. YKaxyl BOBMO)KHBIE BAJIGHTHOCTH KPEMHHUSI:

I, 1V

I, 1V, VI

I, 11

I, 11, 111

27.C yBEITMUCHUEM HOPSAIKOBOTO HOMeEpa XUMHYECKUX 9JIEMEHTOB
AJIEKTPOOTPHULIATETLHOCTb:

a) yMEHbIIIaeTcs B TPYIIE, BO3pACcTaET B IEPUOJIE

0) yMEHBIIIAETCS B TIEPUOJIC, YBEIUIHBACTCS B TPYIIIIC

B) CHIDKAETCS B TICPUOJIC U B TPYIIIES

') BO3pacTaeT B MEPUO/IC U B TPyTIe

28. IlonsipHast KOBaJCHTHAs CBA3b 00pa3yeTcsi MEXIy aTOMaMH, SJIEKTPOOTPHUIIATEILHOCTH
KOTOPBIX:

a) pa3IMyaroTCs He3HAYUTEIbHO

0) BBICOKHE, COBITQJIal0T

B) pa3IUYarOTCs CUIILHO
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') HU3KHE

29. Yxaxu napy XuMHM4CCKHX 3JICMCHTOB, aTOMbI KOTOPBIX MOTYT IIPOABJIATH BBICHIYIO

BAJICHTHOCTH [V

a) aJTIOMUHMHN, UHIAM
0) pochop, MBITITESIK
B) CEJICH, TEJUTYP

I') yIJIepoJl, TepMaHui
1) XJ10p, O6pom

Ilepuomnueckui 3akoH u llepuommyeckass cucrema
xuMHA4ecKkux ajiemeHToB [[. M. MenpaeneeBa, ux CBs3b C
COBPEMEHHOW TEOPHUE CTPOEHHS aTOMOB

Ilepuomuueckas cucremMa Xumuyeckux 3nemeHTtoB J[.U.
MengeneeBa. CBsi3b  NEPUOAUYECKOTO  3aKOHA W
[lepuoguueckoil CUCTEMBI XUMHYECKHX DJJIEMEHTOB C
COBPEMEHHOM TEOPHEHN CTPOCHUSI AaTOMOB. 3AaKOHOMEPHOCTH
M3MEHEHHUSI CBOMCTB XUMHUYECKHX JJIEMEHTOB, 00pa3yeMbIX
HMIMU ITPOCTBIX M CI0KHBIX BEIIECTB MO rpyIinaM 1 IeproaamM
[lepponnyeckoil cUCTEMBI. 3HAYEHUE IEPUOIUYECKOTO
3aKOHAa M CHCT€MBbl XHMHYECKMX d31eMeHToB JI.M.
MeHneneeBa B pa3BUTUU HAYKH.

YCTaHOBIICHME  CBSI3M  MEXKJIY CTPOCHHEM  aTOMOB
XAMUYECKUX 3JIEMEHTOB M MEPUOJUYECKHM H3MECHEHHEM
CBOMCTB XMMHYCCKHX DJJEMEHTOB M HX COCIUHCHUM B
COOTBETCTBHM C TOJIOKE€HUEM [lepronM4eckor CUCTEMBI.
PemieHne nmpakTUKO-OPUEHTHPOBAHHBIX TEOPETHUYECKUX
3aJaHA HA XapaKTePU3alMI0 XUMHUYECKUX DJIEMEHTOB
«MeTammmueckue / HEMeTaJlJIMYeCK1e CBOMCTBA
XUMHYECKUX 3JIEMEHTOB B COOTBETCTBUM C UX JIEKTPOHHBIM
CTPOECHHUEM U TOJIOKECHUEM B TEPUOJUYECKOM CHCTEME
xumudeckux saemenToB .M. MenaeneeBay

IIpakTHUeCcKHE 3aHATHUS

1. Tema 3aHaTHSI

2. ConepxaHre TeMbl

3. Twn 3aaaTus
[Lmanupyemele

4, oOpa3oBaTebHbIC
pe3yIbTaThI

OK 01, OK 02
[IP6 01. chopmMupoBaHHOCTH  TPEACTABJICHUIA: O
XUMHYECKOU COCTaBJISIFOLIEN €CTECTBCHHOHAYYHOMN

KapTUHBI MUPA, POJIU XMMHH B IO3HAHUU SIBJICHUM MPUPO/IHI,
B (DOPMHUPOBAHUU MBIIUICHUS W KYJbTYPHl JIMYHOCTH, €€
(GYHKIMOHAJIBHOM  T'PaMOTHOCTH, HEOOXOIUMON IS
pelieHruss  MpPaKTUYeCKUX  3aJad W OKOJOTHYECKU
00OCHOBAaHHOTO OTHOIIIEHUSI K CBOEMY 3/I0POBBIO U
MIPUPOTHOM CpEJE;

[1P6 02. BnageHue CUCTEMON XUMUYECKUX 3HAHUU, KOTOpas
BKJIIOUYAET: TEOPUM M 3aKOHBI (TEOPHS IJIEKTPOTUTHICCKON
auccounanuu, nepuoandeckuid 3akon [[.M. Menneneena,
3aKOH COXpPaHEHHUS Macchbl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI S3BIK XUMHUH, (PAKTOIOTHYSCKUE CBEICHUS
O CBOMCTBax, COCTaBe, TIOJYYCHHH U 0€30macHOM
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MCIIOJIb30BaHUN BAKHEUIINX HEOPraHUYECKUX U
OPTraHWYECKHUX BEMIECTB B OBITYy ©  MPAKTHIECKOU
NEATEIBHOCTH YEJIOBEKA,;

[IP6 03. chopmMupoBaHHOCTP yMEHUH  BBISABISITH
XapakTEepHbIC TIPU3HAKK W B3aUMOCBA3b H3YYEHHBIX
MOHATUN, TPHUMEHATh COOTBETCTBYIOIIUE TOHATHUS IIPH
ONMCAHUU CTPOEHHUS M CBOMCTB HEOPTraHUYECKUX U
OpraHWYECKUX BEMIECTB M HX NPEBPALICHUN; BBISBISAThH
B3aMMOCBSI3b XMMHUYECKMX 3HAHUWA C TOHATHSAMU U
MPEACTABICHUSIMU IpPYTHUX €CTECTBEHHOHAYYHBIX
MIPEAMETOB;

I[TP6 05. cdhopMUpPOBAHHOCTh YMEHHUM yCTaHABJIMBATh
MIPUHAJIEKHOCTh U3YYEHHBIX HEOPTaHWYECKUX BEIIECTB K
ONpPENECICHHBIM KjlaccaM U TIpylnmnaM  COEIUHEHUH,
XapaKTEepU30BaATh UX COCTAB M BAKHEHUIIINE CBOMCTBA

®opMbI OpraHu3anuu
d. y4eOHOi
NEeSATETbHOCTH

®opMUpOBaHUE HOBBIX 3HAHUWA M CIOCOOOB JEATEIBHOCTH
(MuHU-TIEKIMS ), 0000IIEHNE U cucTeMaTu3alus ux (padora
B Ipynmnax Ha YCTAHOBJIEHHUE CBSI3M MEXIYy CTPOCHHEM
aTOMOB XMMHUYECKHUX DO3JEMEHTOB M MEPUOJUYECKUM
U3MEHEHUEM CBOWCTB XHMMHMYECKUX DJJIEMEHTOB M HUX
COCIMHEHHA B COOTBETCTBUM  C IIOJIOKEHUEM
[Tepuoanueckoit cucreme), MpoBepKa 3HAHUM U KOHTPOJIb
MPUMEHEHUsI UX Ha TMPAKTUKE B CTAHJAPTHBIX CUTYaIUsIX
(vHIMBUAYyanbHAs padoTa MO PEUICHUIO MPaKTUKO-
OPHEHTHPOBAHHBIX TCOPECTHUCCKHUX 33 JaHUH )

Tumel OIIEeHOYHBIX
MEPOIPUITUI

PemieHne nOpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX
3aJaHA Ha XAapaAKTEPU3ALMUI0 XUMHYECKUX DIIEMEHTOB:
«Merannuueckue / HEMETAJUTNYECKUE CBOICTBA,
AJEKTPOOTPULIATEIBHOCTh W CPOACTBO K  BJIEKTPOHY
XUMHYECKHUX JIEMEHTOB B COOTBETCTBUE C UX DJIEKTPOHHBIM
CTPOECHHUEM U TOJIOKEHUEM B TEPUOJUYECKOM CHCTEME
xumudeckux eMeHToB .M. MenneneeBa»

3aganus IIst
1. CaMOCTOSITEILHOTO
BBIITOJTHEHUS

Tect «Metammnueckue / HeEMETaUIMYECKHE CBOMCTBA,
AJIEKTPOOTPHULIATEIIBHOCTE U CPOACTBO K  BJIEKTPOHY
XHMHUYECKHUX 3JIEMEHTOB B COOTBETCTBHUE C UX JICKTPOHHBIM
CTPOCHHUEM U MOJIOKEHHEM B MEPUOJUYECKON CHUCTEME
xumMudecknx snemenToB .M. Menneneera»

Tect «MeTaninueckue / HeMeTaJIMYeCKHEe CBOMCTBA, JJIEKTPOOTPULIATEIbHOCTD U
CPOACTBO K YJIEKTPOHY XMMHYECKHUX 3JIEMEHTOB B COOTBETCTBHE € X JJIEKTPOHHBIM
CTPOEHHMEM U MOJI0KEHUEM B NIEPHOJINYECKOM CucTeMe XUMHYeCKuX diemeHToB /I 1.

MenneineeBa»
1 BapuaHT

1. Kakas popmymuporka [leproamueckoro 3akoHa sSIBISETCS COBPEMEHHOM ?
a) CBolCTBa XUMUYECKUX DJIEMEHTOB, a TaKKe ()OPMBI U CBOMCTBA UX COSAMHEHUN
HAXOJATCS B IEPUOANYECKON 3aBUCUMOCTH OT BEJIMYMHBI X aTOMHOU MAaCCBI.
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0) CBoiicTBa XMMHUYECKHUX JIEMEHTOB, a TaK)XKe OPMBI U CBOMCTBA 00pa3yeMbIX UMU
IPOCTHIX BEIIECTB U COSAMHEHUI HAXOAATCS B IEPUOUYECKON 3aBUCUMOCTU OT
BEJIMYUHBI 3apsiIOB UX ATOMHBIX SIIEP.

2. Kak omnpeniensieTcss MECTO XUMHYECKOTO AJIEMEHTA B epruoandeckou cucreme .M.
Menneneena?

a) KOJIMYECTBOM 3JIEKTPOHOB Ha BHEIIIHEM YPOBHE

0) KOJTMIECTBOM HEUTPOHOB B SAPE

B) 3apsiIOM siipa aToMa

') aTOMHOU Maccoi

3. Kak onpenieuTh 4uCiio SHEPreTUYECKUX YPOBHEH B aTOME dieMeHTa?

a) 1O MOPSIIKOBOMY HOMEPY AJIEMEHTa

0) Mo HOMepY TPYIIIIbI

B) TI0 HOMEPY psiga

) IO HOMEpY nepuoaa

4. YeM OTIMYAIOTCS aTOMBI U30TOIIOB OJTHOTO 3JIEMEHTA?

a) YKCJIOM MPOTOHOB

0) 4HUCIIOM HEUTPOHOB

B) YHCJIOM DJICKTPOHOB

T) 3apsIOM sapa

5. Kak MeHSI0TCA painyChl aTOMOB B iepuoze?

a) YBEJIMYUBAIOTCS

0) YMEHBIIIAIOTCS

B) HE U3MEHSIIOTCS

6. Kakoii 31eMeHT BO3IJIaBISET TVIABHYIO MOATPYIIITY MATOW FPYIIbI?

a) BaHauM

0) a3oT

B) ocop

I') MBIIIBSIK

7. YKaXXuTe 3JEMEHT, BO3IJIABIIAIOMIMKA OONBIION NEPUOJ] NEPUOINIYECKON CHCTEMBI
AJIEMEHTOB:

a) Cu (Ne29)

0) Ag (Ne47)

B) Rb (Ne37)

r) Au (Ne79)

8. DIIEMEHT, B siIpe aTOMa KOTOPOTO COJIEPKHUTCA 26 IPOTOHOB:

a)S

0) Cu

B) Fe

r) Ca

9. YeMy paBHO YHCJIO HEUTPOHOB B aToMe +15P31?

A)316)16B)15T1)46

10. Yemy paBHO MaccoBO€ YHCIIO a30Ta +7N KOTOPBI COACPKUT 8 HEUTPOHOB?
a)l4

0)15

B)16

)17
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11. Kakoe uncio BaJICHTHBIX 3JIEKTPOHOB Y aTOMa KpeMHUS?
a)16)2B)3r)4

12. CKOJBKO SHEPreTUYECKUX YPOBHEW y aTOMa CKaHAMs ?
a)16)2B8)3r)4

13. ATOMBI HATpUS U MarHusi UMEIOT:

a) OJJMHAKOBOE YHCIIO 3JIEKTPOHOB

0) OAMHAKOBOE YHCIIO SJIEKTPOHHBIX YPOBHEH

B) OJJMHAKOBYIO CTEIIEHb OKUCJICHUS B OKCUAX

') OJIMHAKOBOE YUCJIO MPOTOHOB B sAJIpax

14. Yucno HecriapeHHBIX 3JEKTPOHOB B aTOME aTIOMUHUS PABHO:
a)16)2B)31r)0

15. Onpenenure kakoii 510 aneMeHT 1522522pt:

a) Nel 6) Ne3 B) No5 1) Ne7

16. Kakoii 5IeMEHT HMeET CTPOECHHE HAPYKHOTO SIEKTPOHHOTO CIIos . ..3523p%?
a) HEOH 0) XJIOp B) aproH r) cepa

17. Ha ocHOBaHMU 3JIEKTPOHHOU (hOpMYJIbI ONPEICIUTE, KAKUMU CBOMCTBAMU 00J1a/1aeT
snemeHT 1s%2522p°:

a) MeTaI

0) HemeTaI

B) aM(OTEPHBIN DJIIEMEHT

') UHEPTHBIN 3JIEMEHT

18. Xumnueckuii aneMeHT pacroioxeH B [V nepuoge, IA rpynmne. Pactipenenenuto
AJIEKTPOHOB B aTOME 3TOT0 3JIEMEHTa COOTBETCTBYET PSiJl UHCEII:
a)2,8,8,2

0)2,8,18,1

B)2,8,8,1

r)2,8,18,2

19. Ha BHemHeM 3J€KTPOHHOM YPOBHE JIBa SJICKTPOHA UMEIOT aTOMBI:

a) cepbl U KUCJI0poaa

0) ¢ocdopa u azota

B) MarHus 1 KajbIUs

r) Oapus U HaTpuUs

20. B psany xumuueckux snemeHToB Li — Be — B — C meTtammyeckue cBOMCTBA:
a) HE UBMEHSIOTCS

0) yCHIIMBarOTCS

B) oc1abeBaroT

') U3MEHSIOTCS IEPUOIUUECKHU

21. VI3 mpuBeIEHHBIX HU)KE METAJIOB HanboJiee aKTUBHBIM SIBJISICTCS:

a) Oepuiunii

0) Maraui

B) KaJIbLIMI

r) Oapuit

22. Y xakoro 3JeMeHTa HanboJiee BhIPAKEHbI HEMETANIMYECKUE CBOMCTBA?
a) KUCIIOPO/I

0) cepa

B) ceJieH
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23. Y xakoro 3eMeHTa HanboJiee BhIPAKEHbl METAININYECKUE CBOMCTBA:

a) MarHuu

0) aIFOMUHHMA

B) KpEMHUU

24. Kakoi U3 BBICIIMX OKCHJIOB OTHOCHUTCS K OKCHIY, 00pa30BaHHOMY 3JIEMEHTOM
4eTBEPTOM TPYIIIIHI?

a) RO3 6) R205 B) RO, F) Rzo I[) R203 e) RO

25. XvMHAYECKHI 37IEMEHT, (opMyJa BICIIEro okcuaa kotoporo ROz, mmeer
AIIEKTPOHHYIO KOHPUTYpAITHIO aTOMa:

a) 1s225%2p°3st

0) 1s22522p%3s23p°

B) 1522522p®3s23p®4s?

r) 15225t

2 BapuMaHT

1.Kakyto dopmynuposky I[lepuoanueckomy 3axony aan 1. I. Mennenees?
a) CBoiiCTBa XUMHUUYECKHUX DJIEMEHTOB, a TaK:Ke (POPMBI U CBOMCTBA UX COCAUHEHUN
HaXOJATCS B MEPUOJINYECKON 3aBUCUMOCTH OT BEJTUYUHBI UX aTOMHOU MacChI
0) CBolicTBa XMMUYECKHUX PJIEMEHTOB, a TaKke (DOPMBI U CBOMCTBA 00pa3yeMbIX UMU
MIPOCTHIX BEIIECTB U COCAUHEHUM HAXOATCA B IEPUOIUUECKON 3aBUCUMOCTH OT
BEJIMUMHBI 3apsiia UX aTOMHBIX SIJIEP

2. Yto noka3sIBa€T HOMEp nepuoaa?

a) YKCJIO BAJICHTHBIX AJIEKTPOHOB

0) 4YnCI0 HEUTPOHOB

B) YKCJIO DHEPTETUUECKUX YPOBHEH

T') YHACJIO JIEKTPOHOB HA BHEIIIHEM HEPreTUUECKOM YPOBHE

3.Kak U3MEHSI0TCS XUMUYECKHE CBOMCTBA AJIEMEHTOB B miepuoe?

a) YCHJIMBAIOTCSI METAJUTNYECKHE

0) yCUJIMBAIOTCSI HEMETATMYECKUE

B) HE U3MEHSIOTCS

') oc1abeBarOT HEMETAIITINYECKHE

4. SImpa aTOMOB U30TOIOB OTINYAIOTCS YACIIOM:

a) IPOTOHOB

0) HEUTPOHOB

B) IPOTOHOB Y HEUTPOHOB

') IPOTOHOB U AJIEKTPOHOB

5. Kak MeHst0TCSl paAnyChl aTOMOB B IJIaBHBIX MOATpyIIax?

a) YBEIIMYUBAIOTCS 0) YMEHBIIAIOTCA B) HE U3MEHSIOTCS

6. Kakoli 71leMeHT BO3IJIABIISIET TJIABHYIO MOATPYIITY IIECTON TPyIIbI?

a) BaHaauil 0) kucmopos B) Gocdop T') MBIIIBSIK

7.CKOJbKO XUMHYECKUX AJIEMEHTOB B UETBEPTOM MEPUO/IE:
a)80)188)30T1)32

8. DJIEeMEHT, B AJIpe aToMa KOTOPOTO COJIEPKUTCS 16 TPOTOHOB:

a) S0)Cus)Fer)Ca

9. Yncno HeiiTpoHOB B s/pe atoma 190K°° paBHo:

a) 196)208)39r) 58
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10.Yemy paBHO MaccoBoe 4uciio xjaopa +17Cl, KoTopslit coaepkut 20 HEUTPOHOB?
a)376)18 B) 20 )17

11. Kakoe yncno BaJ€HTHBIX 3JIEKTPOHOB Y aTOMa KabIus?

a)16)28)8r) 10

12. CKoJIBKO SHEPreTHYECKUX YPOBHEH y aToMa XxpoMa?

a)16)28)3r)4

13. AToMBI yriiepoaa U KpEMHHUS UMEIOT:

a) OJIMHAKOBOE YHUCJIO JIEKTPOHHBIX YPOBHEH

0) OIMHAKOBBIE PAJNYCHI

B) OJINHAKOBOE YHUCJIO AJIEKTPOHOB HA BHEIIIHEM 3JIEKTPOHHOM YPOBHE

') OJMHAKOBOE YHCIIO MPOTOHOB B sI/Ipe

14.Yucno HeciapeHHBIX 3JIEKTPOHOB B aTOME yTIIepO/ia paBHO:

a)16)28)31r)0

15. Onpenenure Kakoii 510 aneMeHT 1522522p3:

a) Nel 6) Ne3 B) No5 1) Ne7

16. Kakoii 271eMEHT UMeeT CTPOEHHE HAPYKHOT'O MIEKTPOHHOTIO cJ1os ...3s23p*?
a) HeoH 0) XJIOp B) aproH I') cepa

17. Ha ocHOBaHMM HEMOJIHOM 3JIEKTPOHHOU (POPMYJIBI ONIpEICUTE, KAKUMU CBOMCTBAMHU
00JIaaeT JIEMEHT ...38%;

a) MeTaI

0) HemeTaI

B) aM(OTEPHBIN DIIEMEHT

') UHEPTHBIN 3JIEMEHT

18. PacipenesieHuto 31€KTPOHOB 10 YIHEPTETUUECKUM YPOBHSAM B aTOME AJIEMEHTA
COOTBETCTBYET psij uncen: 2, 8, 18, 6. B neproandeckoil CuCTeMe 3TOT 3JIEMEHT
PacCIOJIOKEH B TPYyIIIE:

a)VAO)VIAB)VbBr) VIb

19. ITocnenoBaTenbHOCTh YKCEN B pALY 2,8,7 COOTBETCTBYET PACIPEACIICHHUIO 3JIEKTPOHOB
110 YPOBHSIM B aTOMax

a) docdopa 0) x0pa B) aFOMUHUS T') MapraHia

20. B psany xumudeckux 3nmemeHToB Si — P — S — Cl HeMeTammuieckue cBOWCTBA!
a) ocinabeBaroT

0) ycunuBaroTcs

B) HE U3MEHSIIOTCS

') U3MEHSIOTCS IEPUOIUYECKHU

21. Y xakoro sneMeHTa HanboJiee BEIPAKEHbI HEMETAUIMYECKHE CBOMCTBA?

a) pocdop 6) a30T B) MBIIIBSIK

22. Cpenun xumudeckux daeMenToB Li, Na, K, Cs HauboJiiee spko cBOMCTBa MeTallIa
BBIPAKEHBI Y:

a) muTus 0) HATPUA B) KaJIUA T) 1I€3Us

23.Y Marausi MeTaJuIM4ECKHE CBONCTBA BhIPAKEHBI:

a) ciabee, ueM y OeprLIus

0) criibHEE, YeM Y KaJIbITUs

B) CWJIbHEE, YEM Y AIFOMUHUS

') CUJIbHEE, YeM Y HaTpUs
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24 .Kakoi U3 BBICIINX OKCHIO0B OTHOCHUTCA K OKCHUAY, 06p3.30BaHHOMy AJIEMEHTOM IISITOM

rpynnsi?

a) RO3 6) R,0s5 B) RO, F) R,O I[) R,03 E) RO
25. XuMHAYECKHM 37IeMeHT, hopMyJia BeICIIETo okcuaa kotoporo RO, nmeet
AIIEKTPOHHYIO KOH(PUTYpAITHIO aTOMa!

a) 15?2s22p53s?

0) 1s22522p®3s23p°
B) 15225%22p®3523pb4s!
r) 1s22s!

26. HpquTaﬁTe BHHMMATCJIBHO TCCT U BLI6€pI/IT€ HCCKOJIBKO BAPpUAHTOB OTBCTA!
CpCI[I/I YKa3aHHBIX XUMHWYCCKUX SJICMCHTOB BI)I6€pI/I TC, KOTOPBIC PACIIOJIOKCHEBI B 3-M

nepuoe:
a) Cr

0) He

B) Mg

r) P

n) Ca

27. OTMETH PSIT XUMUYIECKUX DJIEMEHTOB, B KOTOPOM ITOCIIEIOBATEILHO YMEHBIIAIOTCS
METAJTMYECKUE CBOMCTBA MPOCTHIX BEIIECTB:

a) MarHui, aJIOMAHMM, KaJIbITUNA, HATPUH

0) pyOuauii, Kanblvii, MarHui, alFOMUHUI

B) MarHuii, KanabIuii, 0apuil, CTpOHIUIN

r) OepwiUTui, yriaepoa, aTlOMUHIN, HATpU

28. YKaxxu BepHbIE XapaKTEPUCTUKH TSI XUMUUECKOTO 2JIEMEHTA ATFOMUHUSA

a) Ha BHEIIIHEM CJIO€ 3 RJIEKTPOHA

0) MmeTamn

B) pailyc aToMa OoJIbIlie, YeM Y Martusi, HO MEHbIIIE, YeM Y KPEMHUS

I') 2JIEMEHT p-CEMENCTBA

1) HECIIapEeHHBIX AJIEKTPOHOB B aTOMEe — 3
29. Ykaxu BepHbIE XapaKTEPUCTUKN KPEMHHUSL:

a) MeTal

0) MpocToe BEIIECTBO MPU OOBIYHBIX YCIOBUSIX TBEPAOEC

B) BBICIIIMI OKCHJI TPOSIBIISIET KUCIOTHBIE CBOMCTBA

I') BBICIIUH THUIPOKCHUJ BCTYIMAET B PEAKIIMH CO IIEI0YaMHU U KUCIOTAMHU
1) 00pa3yeT ¢ BOAOPOJIOM JIETYy4YHe COSAUHEHUS

1. Tema 3auaTus

CrpoeHue BemecTBa W NPHPOJA XHUMHUYSCKOH  CBSI3H.
MHoroob6pasue BEIecTB

2. ConepxaHue TEMBI

Ctpoenue BemiecTBa. XUMHUYECKas CBs3b. BUabl XMMHUUYECKOM
CBA3M (KOBAJICHTHAsl HEMOJSpHAs W TMOJISIpHAs, HWOHHa,
MeTajinyeckas). MexaHu3mMbl 00pa30BaHUsS KOBaJEHTHOM
XUMUYECKON CBsI3U (OOMEHHBIM W JIOHOPHO-aKIENTOPHBIH).
Bonopoanas cBsi3b. BaneHTHOCTb. DJIEKTPOOTPULIATEIIEHOCTD.
Crenenb okuciieHus. IOHBI: KATHOHBI U aHUOHBI

w

Twun 3auaTus

TeopeTndeckoe 00yueHHe, MPAKTHICCKHUE 3aHITHS

4. [Limanupyemeble

OK 01
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oOpa3oBareibHbIE
pe3yabTaThl

ITP6 02. BnajmeHue CUCTEMOW XMMHUUYECKUX 3HAHUM, KOTOpas
BKJIIOYAET: OCHOBOIOJIArarolue TMOHATUA (BaJE€HTHOCTb,
AIEKTPOOTPUIIATEIBHOCTh, CTEIIEHh OKHUCIICHHS, XUMUUYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJIIPHBIA 00bEM);

I[TIP6 05. cdopMUPOBAaHHOCTHP YMEHHH YCTaHABIIMBAThH
MPUHAIICAKHOCTh M3YYEHHBIX HEOPraHMYECKUX BEIIECTB K
ONpENENICHHbIM  KJlaccaM U TpynnaMm  COEJAUHEHUH,
XapakTepru30BaTh HMX COCTaB U BaXHEHIIUE CBOWCTBA;
OnpeaeNsaTh BUAbl XUMUUECKUX CB3eH (KOBaJICHTHAsI, MIOHHAS,
METa/NInYecKasi, BOJOPOJIHAsA), THUIBI KPUCTAIUTMYECKUX
PEIIETOK BEHIECTB; KIACCU(DUIIMPOBATH XUMUYECKUE PEaKLIUU

dopMbl
OpraHHU3aLHN
y4eOHOI
NEATEIIbHOCTH

®opMUpOBAaHUE HOBBIX 3HAHUN U CHOCOOOB JEATEIHLHOCTH
(mekmus), o0OoOmIeHne W cucremaruzanus ux (pabora B
rpymnmax Ha oTpabOTKy HABBIKOB COCTAaBJICHHUS YpaBHCHHM
peakiuii pa3HbIX THUIIOB), MPOBEpPKA 3HAHUM M KOHTPOJIb
MPUMEHEHUS WX Ha TPAKTUKE B CTAHIAPTHBIX CHUTYyaIHsIX
(camocTtosTeapHas paboTa)

THel OEHOYHEBIX
MEPOIPUATHN

Brimonnenne 3amaHMMi  HA  COCTAaBJICHHUE
rpaduyeckux Gopmyl AIeMeHTOB 1—4 nmeproi0B

AIIEKTPOHHO-

3aganus IIst
CaMOCTOSITEIILHOTO
BBITIOJIHEHUS

BrinonHeHne nmpakTUUeCKUX 3aJaHUN Ha OTPAOOTKY HaBBIKOB
COCTAaBJICHUS 3JIEKTPOHHO-Tpauueckux (Hopmysa 371EMEHTOB
1-4 nepruonoB M Ha omNpeleiIeHUE XMMHYECKOW aKTUBHOCTHU
BEILIECTB B 3aBUCHMOCTH BHJIAa XHUMHYECKOW CBS3M WU THUIA
KPUCTAUIMYECKOW PELIETKH.

Tewma 3auaTus

Knaccudukanus, 1 HOMEHKIIaTypa HEOPTAaHHYECKUX BEIIECTB

ConepxaHue TEMbI

Knaccudukanus Heopranmdeckux Bemiects. HomeHknaTypa
HEOPraHWYECKUX BELIECTB (OKCUIbI, TUPOKCUIbI, KUCIOTHI,
coir). BemniectBa MOJEKYISPHOIO M HEMOJIEKYJSIPHOTO
CTPOCHHUS. ArperatHbie COCTOSIHUSA BEILIECTBA.
Kpucrannuueckue u  aMopdHble  BellecTBa.  3aKOH
IIOCTOSTHCTBA COCTaBa BEUIECTBA. [HIIBI KPUCTAIUIMYECKHUX
peLIeToK (aTroMHas, MOJIEKYJISIpHaA, WOHHas,
MeTaJuIn4ecKas). 3aBUCMMOCTh CBOMCTBa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKU

Tum 3ausaTusa

Teoperuyeckoe o0yueHue, 1abopaTOpHbIE 3aHATHUS

IImanupyemsle
00pa3oBaTeNbHbIC
pe3yabTaThl

OK 01; OK 02

I1PG 07. copmMupoBaHHOCTH YMEHUI MPOBOJAUTH PACUETHI 110
XUMHUECKUM (OpMyslaM U ypaBHEHUSM XHUMHUYECKUX
peakuuii ¢  UCHOJB30BaHWEM  (PU3NYECKUX  BEJIMYMH,
XapaKTEPU3YIOUIMX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI:
Macchl, o0bemMa (HOPMaJIbHBIE YCIIOBHS) Ta30B, KOJUYECTBA
BEIIECTBA; MCIOJIb30BATh CHUCTEMHBIE XUMHYECKHE 3HAHMS
JUIA  TPUHSATHS PEHIeHWH B KOHKPETHBIX >KU3HEHHBIX
CUTYallUsIX, CBSI3aHHBIX C BELIECTBAMH M UX IPUMEHEHHEM,;
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I[TP6 09. cdopMupoBaHHOCTb yMEHUsI aHAJIM3UPOBATH
XUMUYECKYI0 HMHGOPMAIHMIO, TMOIyYaeMyl0 H3 Pas3HBIX
HMCTOYHUKOB (CPEICTB MaccoBOW WH(MOpMAIuu, CeTh
HNaTepHeT u npyrue)

®dopMBbI OpraHU3aAIAH
y4eOHOM
NEeSTETPHOCTH

dopMHUpPOBaHUE HOBBIX 3HAHUW U CIIOCOOOB ACSITENBHOCTU
(mexuus), oOOOIIeHHEe W CHUCTeMaTu3alus HX, IMPOBEpKa
3HaHUW U KOHTPOJIb NPUMEHEHHS HX Ha IPAKTUKE B
CTaHJapPTHBIX CUTYalMsIX (CaMOCTOsTEIbHAs paboTa)

Tumel  OLEHOYHBIX
MEPOIPHUITHN

Pemenne TecToBhIX 3adaHuil (camocTosTeNnbHAs paboTa)
[IpakTuueckue 3a7aHus MO KiaccuUKauu, HOMEHKIAType
U XUMHUYECKMM (opMyllaM HEOPraHWYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB

3agaHus VIS
CaMOCTOSITCIIFHOTO
BBITTOJTHEHUS

Tect «HomeHknaTypa 1 Ha3BaHHE HEOPraHUYECKUX BEIIECCTB
HUCXOAS W3 WX XUMHUUYECKOW (OpMysbl WM COCTaBICHUE
XUMUYECKON (DOpMysibl UCXOMS U3 Ha3BaHUs BEIIECTBA IO
MEXIYHAPOJHON MJIM TPUBUAJILHOW HOMEHKJIATYPEY

Tema 3auaTus

THUIBI XUMUYECKUX pEeaKInil

ConepxxaHue TeMbI

Xumuueckas peaknus. Kitaccudukaiiys 1 TUIIBI XUMAYECKHX
pEaKIMi B HEOPraHWUYECKON M OPraHUYECKON XUMHUH. 3aKOHBI
COXPAHEHUS MAacCChl BEIIECTBA, COXPAHEHUS U IIPEBPAILICHUS
SHEPIUW IIPU XUMHUYECKHX peakiusax. OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE peakiuu (ypaBHEHUS OKHUCJICHUS-
BOCCTAHOBJICHUS, CTEIECHb OKHUCJICHUS, OKHCIUTEIb |
BOCCTAHOBHUTENb, MPOLECCHl OKUCJIIEHUS U BOCCTAHOBJICHMS,
BOKHECUIIINE OKHCIUTEIM W  BOCCTAHOBUTENH, METOJ
AJICKTPOHHOTO OajlaHca, SJISKTPOJIN3 PaCTBOPOB M PACIIaBOB
BEIIECTB, OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAaKIUU B
MIPUPO/IE, MPOU3BOACTBEHHBIX rporeccax 51
KU3ZHEACATEIbHOCTH OPTaHU3MOB)

Twun 3auaTus

Teopernyeckoe o0ydeHue, 1ad0paTOpHbIE 3aHATUS

IImanupyemsle
o0Opa3oBaTeIbHbBIC
pe3yJIbTaThl

OK 01; OK 02

I[TP6 04. chopMHUPOBAHHOCTH YMEHUW HCMOJb30BAThH
HAaNMMEHOBAHUSI XMMHUYECKUX COCIUHEHUM MEXIYHApOIHOTO
COI03a TEOPETHYECKON U MPUKIIAJTHOW XUMHUHU U TPUBUAIbHBIE
Ha3BaHUS BAXXHEWUIIMX BEIIECTB, COCTaBIATH (HOPMYIIbI
HEOPraHUYECKNX M OPraHUYECKUX BEIIECTB, YPaBHCHUS
XUMUYECKUX PEaKIUid, OOBSICHATh UX CMBICH; TTOATBEPKIAThH
XapaKTepHbIE XAMHUYECKUE CBOICTBA BEIIECTB
COOTBETCTBYIOIIMMHM  DKCIIEPUMEHTAMU U 3aIUCIAMU
YPaBHEHUN XUMHUYECKUX PEAKIUN

I[TP6 05. cdopMuUpOBaHHOCT, yMEHUW YCTaHABJIMBATH
NPUHAJIEKHOCTh M3YYCHHBIX HEOPTraHUYECKUX U
OpPraHUYECKUX BEIIECTB K OINPEICICHHBIM KllaccaM |
rpynnaM COEIUHEHUM, KIacCUPUIMPOBATh XUMHYECKUE
peakuuu
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®opMHUpOBaHUE HOBBIX 3HAHUM U CIIOCOOOB AEATENHHOCTU
®opmbl (;rektmst), 0000IeHNE U cucTeMaTH3aIus ux (padora B
OpraHu3aluu TpyIax Ha oTpabOTKy HABBIKOB COCTaBJICHUS YPABHCHHIMA
y4eOHOit peakiuii pa3HbIX TUIIOB), TPOBEPKA 3HAHUN U KOHTPOJIb
NeSTETPHOCTH MIPUMEHEHUS WX Ha MPAKTHKE B CTAHIAAPTHBIX CUTYAITUIX
(camocTosiTenpHas padoTa)

BriniosiHeHHE 3aaHN HA COCTABJICHUE YPABHEHUI
XMMHWYECKUX PEaKIMi pa3HbIX TUIIOB, PEIICHUE 3a7a4 Ha
pacyeT OTHOCUTEIBHON MOJIEKYJIIPHON MaCChl, OIPEICIICHUE
MacCOBOM JIOJIM (MAacChl) XUMHYECKOTO dJIEMEHTA
(coennHeHUs) B MOJIEKYJIe (CMECH), BBITTOJTHEHUE
1a60paTopHOI pabOThI MO TeMe « TUIbl XUMHUUECKUX
peaKiuin»

Tumel OIEHOYHBIX
MEPOIPUATHN

1. Tect o Teme « THUIBI XUMUYECKUX PEAKIIAIN

2. 3ama4M Ha COCTaBJICHUE YPABHCHUN pEaKIU:

— COCIMHEHUSI, 3aMEIICHUS, PA3IOKEHH, 0OMEHa M peaKIuii
C y4acTHEM KOMIUIEKCHBIX COCIMHEHUN (Ha IpuMepe
TUIPOKCOKOMITJIEKCOB aJIIOMUHUS U 1TUHKA);

— OKHMCJIUTEIIbHO-

BOCCTAHOBUTEIBHBIX PEAKIIUN C UCIIOJIb30BAHUEM METOAA
AJICKTPOHHOTO OajaHca;

— C y4acTHEM KOMIUIEKCHBIX COCIMHCHUH (Ha IpuMepe
TUIPOKCOKOMITJICKCOB ITMHKA U aJTFOMHHUS)

3aganus 1Ist
1. CaMOCTOSITEIILHOT'O
BBINIOJTHEHUS

Tect no TeMe « TUNBI XUMHYECKHUX PeaAKIMID)

1. Ilpouumatime gnumamenbHo mecm u gblbOepume 0OUH U3 6APUAHINOE OMEEMA
CrerneHb TUCCOITUAITTN — JTO OTHOIIICHHE:

a) 4KcJia MOHOB K 00ILIEMY YHCITy MOJIEKYJI B pacTBOPE

0) yncia NPOoAUCCOIIMUPOBABIINX MOJIEKYJ K OOIIEMY YHUCITy MOJICKYJT

B) YKCJIa MOHOB K YHCITYy TIPOAUCCOIMMPOBABIINX MOJICKYJT

T') 00IIIEeTo YKCia MOJIEKYJT B PACTBOPE K YUCITY MTPOIMCCOIMUPOBABIINX MOJICKYJI
2. [lpouumaiime sHumMamenvbHo mecm u 8vloepume 00UH U3 8APUAHINOE OMEema
DNEKTPOIUTAMH SIBISIFOTCSL 00a BeIecTBa U3 Maphl:

a) BOJIOPOJ M CUJIMKAT KaJIus

0) HUTpAT HATPUS U FTAHOJI

B) OKCHUJ KpeMHHUS U ochopHas KUCIOTa

T') XJIOPU HATPUS U THAPOKCH] KaJIbITHS

3. Ilpoyumaiime sHuMamenbHo mecm u 8vlbepume HeCKOIbKO 8APUAHMOE OmMeema
Peakumst nvoHHOTO 0OMEHa IPOTEKAET 10 KOHIIA, €CIIM MTPOUCXOINT CIeAyIOIIee:
a) oOpasyercst c1abblii AJECKTPOITUT

0) oOpazyercs ocaioK

B) Ha0JII01aeTC U3MEHEHUE OKPACKU

) 00pa3yroTCsl paCTBOPUMBIE BEIIECTBA

4. Pewuume 3a0auy:

Omnpenenu cymmy Kod(pPUITMEHTOB B COKPAIIEHHOM HOHHOM YPaBHEHUU PEAKIIUH,
MPOTEKAIOIIEH MEXTy PacCTBOpaMHu CyIb(PHUIa KaTus U COJSTHON KUCTIOTHI.
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5. YcTaHOBY COOTBETCTBUE MEXKIY PEAruPYIOIIUMU BEIISCTBAMU U PE3YJIBTATOM
B3auMoiercTBUs Mexx 1y HUMU. (K kaxxmoit mo3unnu, 0003HaueHHON OyKBOM, Mo10epu
HOAXOAANIYIO MO3HIHIO, 0003HaYeHHY10 U(poii. BHecn nndpel B Tabamiy.)

Pearnpyrolwme BellecTBa UYTo npouncxognt
A) x10pna aMMOHUA U TMAPOKCUA HaTpUA 1) obpa3yeTtcs cnabkli 3NeKTPoNnNT
b) conAaHanA KMCAoTa U CUAKKaT HaTpusA 2) BLIAGNAIOTCA ra3 v Bo4a
B) dTOpUa Kanwa 1 conAHas KMcnoTa 3) peakuma He UAET
4) BbINagaeT ocagok

OTtgeT

A b B

L]

6. Pewuume 3a0auy

Omnpenenu Maccy ocajka, oopazoBasiierocs: mpu cmemuaHuu S00 r 22-Mpo1eHTHOTO
pactBopa Hutpata cBuHua (I1) ¢ 100 r S-nporieHTHOTO pacTBOpa KapOoHATa HATPHUSI.
(TounocTh BeIUUCIEHUN — A0 COTHIX. OTBET OKPYIJIH JI0 LIEJIBIX.)

7. Pewuume 3a0auy

Omnpenenu 00bEM raza (H. y.), BeiaenuBiierocs rnpu cmemmuanuu 300 mut 1,8M pactBopa
kapOoHnara Hatpus ¢ 100 mu 1,3M pacTBopa comnsiHOM KUCHOTHI. (PacTBOpUMOCTHIO Ta3a B
BOJIE MOXHO NIpeHeOpeub. TOYHOCTh BHIYUCICHUNA — /10 COTHIX. )

1. Tema 3ansATHS CKOpOCTh XUMHUECKHUX PEAKIMN. XMMHUECKOE PABHOBECHE

CKOpOCTh peakinu, €€ 3aBUCUMOCTh OT Pa3JIMYHbIX
(baKkTOpOB: MPUPOJIBI PEArUPYIOIINX BEIIECTB, KOHIIEHTPAITUU
pearupyronmMx BEIUIECTB, TEMIIEPATYPhI U TIOIIAAN
PEaKIMOHHOM MOBEPXHOCTH. TeroBbie 3OPEKThI

2. ConepxaHue TeMbl | XUMUYECKUX PEAKIUI: SK30- U SHIOTEPMUYECKUE PEAKIINH.
OOpartumebie peakiuu. XuMudeckoe paBHoBecue. DakTopsl,
BIIMSIFOIIME HA COCTOSIHUE XUMUYECKOTO PABHOBECUS
(KOHIIEHTpAIIMs pEareHTOB WIH MPOAYKTOB PEaKIINH,
naBiieHue, remneparypa). [Ipunmun Jle [llarense

Teopetnueckoe oOyueHue, MpakKTUIECKUE U JIa0OpaTOPHbIS

3. Tum 3aHATHA
3aHITHS
OK 01; OK 02
[1P6 02. BnajgeHne cUCTEMOW XMMHUYECKUX 3HAHUH, KOTOpas
BKJIFOYACT:  OCHOBOMOJATAIONINE  TMOHATHUA  (CKOPOCTH
XUMHUYECKOUN peaKIiu, XUMAYECKOE PAaBHOBECHE);
[LaHIDVeMLLe [1P6 07. copMupoBaHHOCTh YMEHUI MPOBOJIUTH PACUETHI 11O
Py XUMUYECKUM (HopMyJiaM U ypaBHEHUSM XUMUYECKUX PEaAKITU
4, oOpa3oBaTebHbIC
C UCIOJIb30BaHWEM (U3HUYECKUX BEJIMYMH, XapaKTePU3YIOIIUX
pe3yIbTaThI

BEILIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00BbEeMa
(HOpMasbHBIE YCIIOBUSI) Ta30B, KOJIMYECTBAa BEIIECTBA;
UCITI0JIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS JUIsl IPUHSITHUS
pelieHui B KOHKPETHBIX JKU3HEHHBIX CUTYAIIMSIX, CBA3aHHBIX C
BEILIECTBAMH U UX NPUMEHEHUEM
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®opmsbl
OpraHu3alHH
y4eOHOU
NEeATENbHOCTH

®opMHUpOBaHUE HOBBIX 3HAHWA M CIIOCOOOB ACSITEIHHOCTU
(;ekrus), 0060OmeHne W cuctematusamus ux (pabora B
rpynmnax Ha OTpaOOTKYy HaBBIKOB COCTaBICHHUS YpaBHEHHIA
peakiuii MOHHOTO OOMEHa C Y4YaCTHEM OKCHJIOB, KHCIIOT,
OCHOBAaHMW M COJIEH, MOHHBIX PEaKUMH TUAPOJIN3a COJIEH,
YCTaHOBJICHHE HW3MEHEHUS KHUCIOTHOCTH CpEeJbl), MpOBEpKa
3HaHUW W KOHTPOJb TPUMEHEHUS HX Ha TMPAKTUKE B
CTaHJIAPTHBIX CUTYalUsAX (caMOCTOsATEIbHAs paboTa)

THel OEHOYHEBIX
MEPOIPHUITUN

BeinonHeHne  NMpakTUKO-OPUEHTHPOBAHHBIX — 3aJaHUN  Ha
aHain3 (aKTOpOB, BIMSIONIMX Ha H3MEHEHHME CKOpPOCTU
XMMHMUYECKON peakuuu, U Ha INpuMeHeHue npuHuumna Jle-
[laTtenbe [0 HAXOXKICHUS  HANpPABICHUS  CMELICHMS
paBHOBECHSI XMMHUYECKOM peakuMu U aHaiuu3 (HaKkTopoB,
BJIUSIOIINX HA CMEIICHHE XUMUYECKOT'O PAaBHOBECHS.
Brinonnenue nadboparopHoii padoThl «M3yueHne 3aBUCUMOCTH
CKOPOCTH  XMMHUYECKOM  peakuud OT  KOHLEHTpaluu
pearupyroumx BEIIECTB U TEMIIEPATYPbI»

3amaHus Ui
CaMOCTOSITEIILHOTO
BBITIOJIHEHUS

Tect «/3MeHEHHME CKOPOCTH XUMHUYECKHX PEAKIUWd TMOJ
JNEUCTBUEM pa3IuYHbIX (akTOpoB». 3ajaud Ha pacyer
CKOPOCTHM  XMMHUYECKOM  peakuuu [pU  U3MEHEHUU
KOHIIEHTpAI[UU PEarupyronx BEIIeCTB H/WIM TEMIIepaTypbl
(npaBuiio Bant-I'odda)

Tect «XuMu4eckoe paBHOBECHE». 3aa4H Ha PACUET TEIUIOBBIX
abdexTon XUMHUYECKOMN peakuuu, PaBHOBECHBIX
KOHIICHTPAILIMK PEarupyOIIMX BEIIECTB U MPOJYKTOB PEAKIIUN

Tewma 3auaTus

PacTBopbl, TEOpUA DIIEKTPOIUTUYECKOW JIHCCOLMALIMU U
HMOHHBIN 00MEH

Conepxanue
TEMBI

PacTBopbl. Buabl pacTBOpPOB 1O COAECPKaHHUIO PACTBOPEHHOTO
BeniectBa. PactBopuMocTs. [IoHSATHE O AUCTIEPCHBIX CUCTEMAX.
W cTuHHbBIE 1 KOJIJIOUIHBIEC pacTBOPbl. MaccoBas /107151 BEIlleCTBa
B pacTBope. [Tonsatue o Bogopoanom nokaszarese (pH) pactopa.
Onextponutuyeckass nauccornuanusa. CuibHble W clia0ble
AJICKTPOJIMTHI, HEJIEKTPOIUTHI. Peakmu noHHoro oomMeHa

Tum 3aasaTusa

Teopetnueckoe 00yueHue U 1a00paTOPHbIE 3aHITHSI

IImanupyemsle
o0Opa3oBaTeIbHbBIC
pe3yJIbTaThl

OK 01; OK 02; OK 04; OK 07

[1P6 02. BmajgeHue CUCTEMOM XMMHUYECKHX 3HAHUM, KOTOpas
BKJTFOYACT: OCHOBOIIOJIATAFOIIUE TOHSTHS (pactBOD,
DIIEKTPOJIUTHI, HEAJICKTPOJIUTHI, AIEKTPOJIUTHICCKAS
JIMCCOIUAIINS, OKUCIIUTEIb, BOCCTAHOBUTEID ),

[IP6 08. cdopMHUPOBAHHOCT, yMEHUW I[IJIAHUPOBATh U
BEITIOJIHATh XUMHYECKUN OSKCIEPUMEHT (OMPEAeNiaTh Cpexy
BOJHBIX PACTBOPOB) B COOTBETCTBUH C TPABWIAMH TEXHUKH
0€30MMacHOCTH MPHY OOPALIICHUH C BEIIECTBAMH U JTAOOPATOPHBIM
000OpyIOBaHUEM; TIPEICTABIATh PE3YyIbTAThl XHUMHYECKOTO
DKCIIEpUMEHTA B (popMe 3amicH YpaBHEHHUH COOTBETCTBYIOIIHUX
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peakuuii M (GOpMYIMPOBATH BBIBOJBI HA OCHOBE JTHX
pE3YJbTATOB;

[1P6 10. cdopmMupOBaHHOCT, YMEHUW COONIOAATH IpaBUiIa
HKOJIOTMYECKH 11eJIeCO00Pa3HOT0 MOBEICHNUS B OBITY U TPYI0BOM
JEATEIIBHOCTH B LENSAX COXPAHEHHS] CBOETO 3/I0POBbI U
OKPYX AUl TMPUPOJHOW CpENbl; YYUTHIBATH OIACHOCTH
BO3J/ICICTBUSI Ha >KUBBIE OPTraHU3MBbI ONPEJICICHHBIX BEIECTB,
MMOHMMAsl CMBICH MOKa3aTedsl NPEAEIbHOM  JIOMyCTUMOU
KOHILIEHTpaluu

@®opMHpOBaHUE HOBBIX 3HAHUH U CIOCOOOB MEATEIHLHOCTH
(ytextus ), 06001IeHre U cucTeMaTh3anus ux (pabora B rpyIimax
Ha OTpaOOTKYy HAaBBIKOB COCTaBIICHHUS YpaBHEHHH peakiuid
MOHHOTO OOMEHA C y4yacTHEM OKCHJOB, KHCIIOT, OCHOBAaHUI U
COJIEW, WOHHBIX PEAKLUUHA TUAPOJIN3A COJIEH, YCTAaHOBJICHUE
W3MEHEHUS KHUCIIOTHOCTH CPEJIbl), MPOBEPKa 3HAHUN 1 KOHTPOJIb
NPUMEHEHUS WX Ha TPAKTUKE B CTAaHJAAPTHBIX CHTYaIUIX
(camocTosiTenpHas paboTa)

DopmbI
5 OpraHu3aluu
' y4eOHOI
EeITEIbHOCTH
5 THuIeI OIIEHOYHBIX

MEPOIPUATHI

BrImonHeHne  NMpPakTUYECKUX  3aJaHUld  Ha  COCTABIICHHE
YpPaBHEHUH XUMHYECKMX pPEAaKIUil HOHHOro oOMeHa W
TUJIPOJIN3a COJIEH, COCTaBJICHHME MOJIEKYJISAPHBIX M HOHHBIX
peakuuil ¢ y4yaCTHEM OKCHUJOB, KHCJIOT, OCHOBaHHM M COJIEH,
MOHHBIX PEaKIMHi THUAPOIN3a COJIEH, YCTAHOBJICHUE U3MEHEHUS
KHUCJIOTHOCTH CPEJIbI.

Boimonnenne  nmaGoparopubix  pabor  «lIpuroroBnenue
pactBopoB»,  «Peakumm  rugponusa»,  «MccnenoBanue
JMCTIEPCHBIX CUCTEM»

3aganus IIst
7. CaMOCTOSTEILHOT
O BBIITOJTHEHUS

BelnonHeHne NpakTUYeCKUX 3a/laHuid Ha OTPa0OTKY HaBBIKOB
COCTaBJICHUSI YpaBHEHUW peakluid HMOHHOro oOMeHa U
TUAPOIN3A.
CamocrosiTenbHas paboTta mo Teme «JlucrnepcHble CHCTEMbD»
(pemieHne 3agad Ha CHOCOOBI BBIPAXKEHUS KOHLEHTpPALUU
pacTBOpOB)

Kontpoabnas padora 1. CTpoeHue BemecTBa U XMMH4YECKHEe peakunu (Mo pasaelry

1)

Bapuanr 1

1. Uucno sHepreTnyeckux ypoBHEW B aTOME XJIOpa PABHO:

1)2
2)3
3)4
4)5

2. DnekTpoHHy10 KoHdurypauuro 152 2S 22P ¢ 352 pmeer atom:

1)Harpus
2)AntoMuHUs
3)Kucnopona
4)Marnus
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3. Yucno npoTOHOB U AJIEKTPOHOB B aTOME AIFOMUHUS PABHO:

1)20

2)13

3)12

4)26

4. OnpenenuTe TATT XUMUYIECKOHN CBS3H B MOJICKYJIE XJIOpU/Ia HATPHSI:
1)KoBaneHnTtHas noJyisspHas

2)KoBasieHTHast HEMOIsIpHAs

3)Boaopoanas

4)1onnas

5. B psany xumundeckux snementoB Na, Mg, AL, Si, P Meramuinueckue CBOMCTBA:
1)Ocnabnstorcs

2)YcunuBaroTcs

3)13MeHsI0TCS TepUoaNIECKU

4)He u3meHsAt0TCS

6. Onpenenure TUI XUMHUYECKOW CBSI3U B MOJIEKYJIE BOJBI.

1)KoBaneHnTtHas noJyispHas

2)KoBasieHTHast HEMOJsIpHAs

3)Bonoponnas

4 Nonnas

7.0npenenute T XUMUYECKON peaKuu U paccTaBbTe KO3PPULIUEHTHI:

1) H,0 +Ca0 —Ca(OH);

2)BaCl; +H,SO, —BaSO4+ HCI

3) Zn(OH)2 — ZnO+H,0

4) Fe + CuCl, — FeCl; + Cu

8. CocTaBbTe MOJIEKYJSIPHOE, TIOJIHOE U COKPAILIEHHOE HOHHOE YPABHEHUS PEaKIIMA:
BaCl, + Na,SO,; —

9.0mnpenenute kakoi 00BEM BOJIOpOIa 00pa3yeTcs MPU B3aUMOICUCTBUH 4 MOJIb IIMHKA C
COJISTHOM KHUCIJIOTOM?

10. Hano:
m(Mg) =9.6r
m(MgQO) =?
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Bapuant 2

1. Yuciio sHepreTHYecKux YpoBHEN B aTOME YIJiepo/ia paBHO:

1)2

2)3

3)4

4)5

2. Dnextponnyo kKondurypammio 1S%2S 22P © 35! umeer arom:
1)Harpus

2)AntoMuHUs

3)Kucnoposa

4)Marnus

3. YucIio NpOTOHOB U AJIEKTPOHOB B aTOME KaJbIMs PABHO:

1)20

2)22

3)19

4)21

4. Onpeaenute TUN XUMUYECKON CBSI3U B MOJIEKYJIE XJIOPOBOIOPOIA:
1)KoBaneHnTtHas noJyispHas

2)KoBasieHTHast HEMOJIsIpHAs

3)Bonopoanas

4)1onnas

5. B psany xumuueckux anemernToB Mg, Ca, Sr, Ba meTannnueckue cBolicTBa:
1)Ocnabnstores

2)YcunuBaroTcs

3)13MeHsI0TCS TepUoINIECKU

4)He u3meHsr0TCS

6. Onpenenure TAM XUMHUYECKOHN CBSI3U B MOJIEKYJIE XJIOpU/Ia KAJIbIIU.
1)KoBanentHas nonsipHas

2)KoBaneHTHas HEMOJsIpHAas

3)Bonopoanas

4)1ouHnas

7. Onpenenurte TUM XUMUYECKON peaKIMi U paccTaBbTe KO3(PPUIUEHTHI:
1) Zn + HCI — ZnCl, +H;

2) BaCO; — BaO+ CO»,

3) CuO +H,S0O4 — CuSO,4 + H,0

4) H,+ O, —» H,O

8. CocTaBbTe MOJIEKYJIIPHOE, MOJTHOE U COKPAILIEHHOE MOHHOE YPaBHEHUS PEaKILIUA:
Na, CO; + HCIl —»

9. Onpenenure kakoit 00BEM BOAOPO1a 00pa3yeTcs MpU B3aUMOJICHCTBUH 5 MOJIb MarHus
C COJITHOM KHCTIOTOM?

10. JlaHo:
m(Ca) =20r
m(Ca0) =?

45



Paznen 2. Heoprannueckasi XumMust

1.

Tewma 3auaTus

DU3NKO-XUMUYECKHE CBOMCTBA HEOPraHUYECKUX BEIIECTB

ConepxaHue TEMbI

Meramel. [lonoxenne meraiuioB B Ilepuoguueckoint cucreme
XUMHYECKHUX J1eMEeHTOB. OCOOEHHOCTH CTPOCHUS JICKTPOHHBIX
00os0uek aToMOB MeTayuioB. OOmmMe (Qu3ndecKkue CBOWCTBA
MeTajuioB. CriaBbl  METAJUIOB.  DJIEKTPOXUMUUYECKUM  PsiJl
HANPSDKEHUM METauloB. XMMHYECKHE CBOWMCTBA BAXKHEUIIMX
METAJJIOB (HATPUM, KaJIUii, KAJIbIIUI, MATHUM, A TIOMUHUHN, [IUHK,
XpoM, JKelie30, MeAb) M uX coeauHeHud. OOmme crnocoosl
noiayueHus: metawioB. [IpuMmeHeHune MeTaIOB B OBITY U
TEXHUKE

Hemerammer. Ilonoxxenne HemeraiuioB B llepuomnueckon
cucreMe xuMudeckux aneMmeHtoB J[.M. Menngeneea wu
OCOOCHHOCTH CTpPOCHHSI aToMOB. DHU3MYECKHE CBOWCTBA
HEMETAUIOB.  AJUIOTponus  HeMeTauioB (Ha  IpuMepe
KHCIIOpoJa, cepbl, Qochopa u yriepoaa). XUMHUUYECKHE
CBOMCTBA M NMPUMEHEHNE BAKHEHIIINX HEMETAJIOB (TaJIOTEHOB,
cepbl, a30Ta, pocdopa, yriaepoia u KpeMHHUS) U UX COCTMHEHUN
(OKCHIOB,  KHCJIOPOACOJAEPIKAIIUX  KHUCJIOT, BOJOPOJHBIX
coenuHeHuit). IlpuMeHeHHE BaKHEWIIUX HEMETAIOB M HX
COeINMHEHNH

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX
BEIIECTB (OKCUIOB, TUJPOKCHUIOB, KHUCJIOT, COJIEH H Jp.).
I'emeTnueckas CBSI3b HEOPTaHUYECKUX BCIICCTB,
MpUHAJJICKANIMX K Pa3IMUYHbIM KJjlaccaMm. 3aKOHOMEPHOCTU B
W3MEHEHUM CBOMCTB MPOCTHIX  BEIIECTB, BOJOPOAHBIX
COEJIMHEHUM, BBICIIMX OKCHJIOB M TUAPOKCHJIOB

Twun 3ausaTus

Teopernueckoe oOydeHHE, MPAKTUYECKUE W JabOpaTOpHBIC
3aHITHS

[Lmanupyemeble
oOpa3oBaTebHbBIC
pe3yJIbTaThI

OK 01; OK 02; OK 04

[1PG 06. BnazeHHe OCHOBHBIMU METOJAMH HAYYHOTO MTO3HAHUS
BEIIECTB M XMUMHUYECKUX SIBJICHUN (HAOIIOJeHUE, U3MEpEHUe,
HKCIIEPUMEHT, MOJICTMPOBAHUE);

[1PG6 07. cdopMUpOBaHHOCTH YMEHUU MPOBOJAUTH PACUETHI IO
XUMHUYECKUM (HOpMYJiaM M YPABHEHUSIM XUMUUYECKUX PEAKIIUN C
UCIIOJIb30BAaHUEM (PU3UYECKUX BEJIMYMH, XapaKTEPHU3YIOUIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: Macchl, OObeMa
(HOpMaJIbHBIE ~ YCIIOBHSI) Ta30B, KOJIMYECTBA  BEILECTBA;
WCIIOJIb30BaTh CUCTEMHbIC XUMUYECKHE 3HAHUS ISl IPUHSITUS
pEelIEHN B KOHKPETHBIX JKU3HEHHBIX CUTYAlUsX, CBA3aHHBIX C
BEILIECTBAMHU U MX MPUMEHEHUEM;

[IP6 08. cdhopMUpOBAaHHOCTh YMEHHMH ITUTAHHPOBATH W
BBITIOJIHATh XUMUYECKHUI SKCIIEPUMEHT (Kaue€CTBEHHBIE PEeaKIun
Ha cyJbdar-, kKapOOHAT- W XJOPUI-aHUOHBI, HA KATHUOH
aMMOHMUSI; pelaTh SKCIEPUMEHTANbHBIE 3a/ladyd [0 TeMaM
"Metayuel" u "Hemetaiibl") B COOTBETCTBHUU C IpaBUIAMU
TEXHUKHU 0€30IaCHOCTH IpU OOpallleHWH C BEIIeCTBAMHU H
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7a0b0paTOpHbIM  000PY/IOBAHKWEM; TIPEJICTABISATh PE3YJIbTaThI
XUMHUYECKOTO JKCIIepUMEeHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIMX peakuuid U (OpMyJIHpOBaTh BBHIBOJABI Ha
OCHOBE 3THX PE€3YyJIbTaTOB

®opmHUpOBaHUE HOBBIX 3HAHUH M CIOCOOOB JESATEIBHOCTH

®opmsbl (7rexuus), o000IIEHNE U CUCTEMAaTU3allus UX, MPOBEpKa 3HAHUI
OpraHu3aIuu U KOHTPOJb NPUMEHEHHUS WX Ha MPaKTUKE B CTaHAAPTHBIX
y4eOHOM CUTyaIusx (caMocTosiTesbHast padoTa).
JEeSTENbHOCTU Brinonnenne naboparopHoit paboTel «CBOWCTBa METaNIOB U
HEMETAJIIOBY
Pemenue 3amaHuii Ha COCTaBJICHHE YpPaBHEHUN XHUMHYECKUX
peaklMil ¢ ydacThueM MpPOCTBIX U CIOXKHBIX HEOPTaHUYECKUX
Tunel OLIEHOYHBIX | BEIECTB: OKCHJIOB METAJUIOB, HEMETAJUIOB M aM(pOTEPHBIX
MEpONPUATHNA AJIEMEHTOB;  HEOPraHMYECKUX  KHUCJIOT, OCHOBaHHN H
aM(OTEpHBIX  TUAPOKCHJIOB,  HEOPraHUYECKUX  COJIEH,
XapaKTEPHU3YIOUIMX UX CBOMCTBA U COCOOBI MOJTYUYEHHUSI.
3amaHus s | Tect «OCOOGHHOCTH XHMHUYECKMX CBOMCTB OKCHJIOB, KHCIIOT,
CaMOCTOSITEJIBHOTO | OCHOBAHUM, aM(OTEPHBIX TUAPOKCUIIOB U COJICI
BBIIIOJIHEHUS

Tewma 3auaTus

I/IILGHTI/I(l)I/IKaHI/IH HCOPIraHNYCCKHX BCHICCTB

ConepxxaHue TeMbI

KauecTBeHHbIE XUMUYECKUE PEAKIIUHU, XAPAKTEPHBIE JIJIs
0oOHapy’KEeHHsI HEOPTaHUYECKHUX BEIIECTB (KATHOHOB U
aHUOHOB).

CocrapiieHue ypaBHEHUN peakiuii 00OHapyKEHUsI KaTUOHOB [—
VI rpynn u aHMOHOB, B T.4. B MOJIEKYJISIPHOM 1 HOHHOM
dbopmax. Peakiiun oOHapy>KeHHs] HEOPTAaHUUYECKUX BEIIECTB B
pealibHbIX 00BEKTaX OKPYKAIOUIEH cpeibl

Twun 3auaTus

[TpakTrueckue u 71a00paTOPHBIE 3aHATHUS

IImanupyemsle
oOpa3oBaTebHbBIC
pe3yabTaThl

OK 01; OK 02; OK 04

[1P6 06. BnajeHre OCHOBHBIMHU METOJIAMU HAYYHOTO
MO3HAHMS BEIIECTB U XUMUYECKUX SBJICHUH (HaOIIO/ICHNE,
U3MEpEHUE, IKCIIEPUMEHT, MOJIETMPOBAHUE);

[1PG 07. chopMUpOBAHHOCTH YMEHUHN IPOBOJUTH PACUETHI 110
XUMHYECKUM (HOpMyJIaM U ypaBHEHUSIM XUMHUYECKUX PEaKIun
C MCTIONTh30BaHUEM (PHM3UUECKHUX BEJIMUNH, XapaKTEPU3YIOIINX
BEILECTBA C KOJMYECTBEHHOM CTOPOHBI: MacChl, 00beMa
(HOpMaJsbHBIE YCIIOBHSI) Fa30B, KOJIMYECTBA BEIIECTBA;
UCIIOJIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS JIJIsl IPUHSATHUS
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYAIUsIX, CBA3aHHbBIX
C BEILIECTBaMHU U X MPUMEHEHUEM;

[TP6 08. chopMupOBaHHOCTH YMEHUH TIIAHUPOBATH U
BBITMIOJIHATh XUMUYECKHI 3KCTIEPUMEHT (KaueCTBEHHbBIE
peakiuu Ha cynbdat-, KapOOHAT- U XJIOPHUA-aHUOHBI, Ha
KaTHMOH aMMOHUSL; PEIIATh SKCIIEPUMEHTAIIbHbBIE 33/1a4H 110
temaM "Metamibl" u "HemeTramisl'") B COOTBETCTBUU C
npaBUJIaMHu TEXHUKHU 0€30MaCHOCTH IIPU OOPAILEHUH C
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BEILECTBAMU U JTaOOPATOPHBIM 000PYAOBaHUEM;
MPEACTABIATH PE3YyJIbTaThl XUMUUECKOTO SKCIIEPUMEHTA B
(dopme 3anucu ypaBHEHHUI COOTBETCTBYIOIUX PEAKIUI U
(dhopMyIHpOBaTh BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB
O06001meHne, cucTemMaTu3anys U MpoBepKa 3HaHWN, KOHTPOIIb
Dopwbi MPUMEHEHUS UX HA MIPAKTUKE B CTAHAAPTHBIX CUTyalUIX
(camocTosiTenpHas paboTa).
OpraHu3aluu
5. yaeGHOM Brinmonnenue nadopatopHbix padoT «MaeHTuduxanms
eSTETBHOCTH HEOPTaHUYECKUX BEIIECTBY, « AHATUTUYECKUE PEAKIIUU
KaThuoHOB |-VI rpynm» u « AHaTUTUYECKUE peakluu
aHUOHOB.
Pemenue 3aianuii Ha COCTaBJICHUE YPaBHEHU XUMUYECKUX
peakuuii oOHapyx)eHust KaTHOHOB [-VI rpyImi u aHMOHOB, B
Tumsl OIEHOYHBIX 9 .
6. MepOIpUATHIL T.4. B MOJICKYJISIPHOW ¥ HOHHOM popMax, 0OHAPYKEHUS
HEOPTaHUYECKUX BEILIECTB B PEaIbHBIX 00BEKTAaX
OKPY KaIoIIEH Cpeabl
3amaHus I Onucanue HaOII0JaeMbIX SIBIICHUMN MPU BHITIOJIHEHUN
7. CaMOCTOSTENILHOTO | JIJA0OPATOPHBIX padOT U COCTABICHUE XUMUUECKUX PEAKIIUMA
BBITIOJIHEHUS

KonTpoabHasi padora 2. CBOMCTBa HEOPraHNYECKNX BellecTB (M0 pasaery 2)
Bapuanr 1

1. YcraHoBUTE COOTBETCTBHE MEXKAY BEIICCTBAMHU M IPU3HAKOM MPOTEKAIOLIEH MEXKITY
HUMH peakiuu. K KaxIoMy 3JeMEHTY MEpBOTO CTOJO0IA MOJ0EPUTE COOTBETCTBYIONIUN
AJIEMEHT M3 BTOPOTO CTOJIOIA.

BEHIECTBA INPU3HAK PEAKIINN
A) CuO u HySO4 1) oOpa3oBaHue ocajaka
B) AgNO;z;u NaCl 2) BBIJCIICHUE Ta3a
B) NaOH u HNO3 3) pacTBOpeHHE ocajaka
4) BUAMMBIC  TNPHU3HAKKH  PEAKIMU
OTger: OTCYTCTBYIOT
A b B

2. YCTaHOBUTE COOTBETCTBHE MEXKAY BEIICCTBAMHU U MPU3HAKOM MPOTEKAIOMIEH MEXITY
HUMHU peaknuu. K KaXaoMy 3JIeMEHTY MEepBOro CTOJOIAa MOA0EPUTE COOTBETCTBYOIIHIMA
AJIEMEHT W3 BTOPOTO CTOJIOIA.

BEHIECTBA INPU3HAK PEAKIINH
A) Na,CO3z u HySO4 1) oOpa3oBaHue Oeoro ocaaka
B) KClu AgNOs; 2) BBIJCJICHUE T'a3a
B) NaOH u H,SO4 3) pacTBOpeHHE ocaaKa
4) BuUOUMBbIC TPU3HAKH  PEAKIHU
Ortser: OTCYTCTBYIOT
A b B
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3. YcTaHOBUTE COOTBETCTBHE MEXK]y PEarupyOIIUMH BEIIECTBAMH U IPU3HAKOM
IPOTEKAIOIIEH MEKTy HUMHU peakinu. K KakaoMy 351eMeHTY NepBOro cToda
no10eprTe COOTBETCTBYIOLIUI 3JIEMEHT U3 BTOPOTO CTOJIOIA.

PEAT'NPYIOINUE BEIHIECTBA INPU3HAK PEAKIIUU
A) Feu CuSOq4 1) BeIACIIEHHE OYypOro ra3a
B) Cuu HNOg3(xoH11.) 2) BblIEJICHHE OCCIIBETHOIO T'a3a
B) Znwu HCI 3) BbImagcHUE roay0oro ocaaka
4) oOpa3oBaHKE KPaCHOTO OCaKa
OTBeT:
A b B

4. YCcTaHOBUTE COOTBETCTBHE MEXIY BEIECTBAMH M IPU3HAKOM MPOTEKAIOMIECH MEXITy
HUMHU peaknuu. K KaXaoMy 3IeMEeHTY MepBOro CTOJOIAa Moa0EepUTe COOTBETCTBYIOIIHIA
AJIEMEHT U3 BTOPOTO CTOJIOIIA.

BEIIIECTBA INPU3HAK PEAKIINH
A) Na,CO3z u BaCl, 1) pacTBOpeHHE OcaaKa
bB) KOH u HNO;3 2) BBIJCJICHUE Ta3a
B) Al (OH); u H,SO4 3) oOpa3oBaHme ocajKa
4) BUAWMBIC  TPH3HAKK  PEaAKIUU
OTCYTCTBYIOT
OtBer:
A b B

5. YcTaHOBHTE COOTBETCTBHE MEXKIY BCIIECTBAMHU M MPU3HAKOM IPOTEKAIOMICH MEXITy
HUMH peakiuu. K KaXJaoMy 3JIEeMEHTY MEepBOro CTOJIOIA MOJA0SPUTE COOTBETCTBYIOIIMMA
AJIEMEHT M3 BTOPOTO CTOJIOIA.

BEIIECTBA INPU3HAK PEAKIINU
A) K;CO3;u HCI 1) oOpasoBaHue ocaaka
B) NH4Bru NaOH 2) BbIJCJICHHE Ta3a
B) Na,SiOz u H,SO, 3) pacTBOpeHHE ocaaKa
Ortser: 4) BuAMMBIE TPU3HAKM  PEAKIUU
A b B OTCYTCTBYIOT

6. B cxeme mpeBpaiieHuii
CulOH)y 25 4T g 10, %

BermecTBaMu «A» U «X» SIBJIsI€eTCsI COOTBETCTBEHHO:
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1) CuO

2) Cu

3) Cu (OH),
4) CuCl,

OtBer

7. B cxeMe mpeBpalleHuin
CaCO; HCEL, 3 MN%C0: 3, + NaCl

BEIIECTBAMHU «X1» U «X2» SABIAIOTCI
COOTBETCTBEHHO:

1) CaCOs
2) CaCl,
3) CaO

4) Ca (OH),

OTtBeT

8. B nenouke npeppaiieHuii
Zn0O —X; —»X; —»Zn(0OH), BemectBaMu «X1» U «X2» COOTBETCTBEHHO
SIBIISIFOTCS

1) Zn(OH),
2) ZnSO,
3) ZnCl,

4) ZnO
OtBeT

9. B nienouxe npeBpaleHuit
FeCls X1 X2 Fe(OH)s BemectBaMu «X1» 1 «X2» MOTYT
OBITh COOTBETCTBEHHO

1) Fex(SO4); u Fe,03
2) FePO4 u Fes0,

3) Fe(NO3); u Fe,0Os
4) Fe(OH); u Fey(SO4)s

OtBeT

10. B cxeme npeBpaiiieHui
Al = X; = X; = Al BemiectBaMu «X1» U «X2» MOTYT OBITb,
COOTBETCTBEHHO,

1) AI(NOs3)z u Al(OH)3
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2) AIPO; u AI(OH);
4) A|203 )41 A|C|3

OTtBer

11. C xakuMH W3 TIEPEUYHCIICHHBIX HUXE BEIIECTB Oy/IeT B3aMMOJIEHCTBOBATH PACTBOP
cynbgara meau (11)?

1) ruapoxcuna Kanus (pacTBOP)
2) Kenes3o

3) Hutpar O6apus (pacTBop)

4) OKCHI aJIOMUHUS

5) oxcua yriaeponaa (1V)

6) coJsstHas KUCIoTa

7) actar natpug (pacTBOp)

OTBerT:

12. Kakne rugpokcupl HE B3auMOAEHCTBYIOT CO IIETOYaAMU?
1) Fe(OH);
2) Cr(OH)s
3) Mg(OH),
4) Ca(OH);
5) Zn(OH),

OTtBeT

13. IlponykTaMu pa3noxkEeHHUs HUTpATa MEIU SIBIISIFOTCSL:
1) Cu
2) CuO
3) O
4) N0
5 NO;
6) NO

Otge1
14. C TuapOoKCUAOM HATpHUs pearupyer:

1) xmopwn THTHS

2) cynbdaT HaTpUs
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3)
4)
5)
6)
7)

autpat meau (I1)
okcu cepsl (1V)
XJIOp

okcua meau (1)

CCpHadA KHUCJI0oTa

OTtBe1

15. C obpazoBaHreM HUTpUTA METAJIA U KUCJIOPO/Ia pa3jiaratoTcs Ipyu HarpeBaHUU:

1)
2)
3)
4)
5)
6)

HUTpAT HATPHUS
HUTPAT ATFOMUHHSI
HUTpaT KaJlusi
HUTpAT PTYTH
autpat meau (1)

HUTpPAT IMHKA

OTBel

16. YcTranoBuTE COOTBETCTBUEC MCIKAY HCXOJHBIMHU BCIICCTBAMU U IIPOAYKTAMU UX
BSaPIMO,Z[CP'ICTBPISI.

A)
b)
B)
)

OrtBeT:

WCXOJIHBIE BEIIECTBA [MPOJIYKTBI PEAKIIAY
NaOH + CO, (u36.) — 1) NaOH + H,
NaOH (u36.) + CO, — 2) Na,COs + H,0
Na + H,0 — 3) NaHCOs
NaOH + HCI [1— 4) NaCl + H,0

A

b B r

17. YcTaHOBUTE COOTBETCTBUE MEXKTY PEATUPYIONIMMHU BEIIECTBAMU U MPOAYKTAMU PEAKIIHMA.

PEATHPYIOIIME BEIHIECTBA INPOJAYKTHI PEAKIIMHA
A) KHCO;+KOH — 1) KNO;+ CO; + H,0
B) KHCO; + HCl— 2) KCI + Na;COs
B) K,CO;+ HNO;— 3) K,COs+ H,0
I') K,CO;3 + BaCl,— 4) KCI +H,0 + CO;

5) BaCOs+KCl

OrtBer:

A
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18. YcTaHOBUTE COOTBETCTBUE MEKY PEArMPYIOIIMMHU BEIIECTBAMH U MPOJAYKTAMH HX

B3aUMOJIEUCTBUSL.

PEAT'MPYIOINMWE BEINECTBA

HOPOJIYKThI B3AUMOJAENUCTBUS

A) Na,CO;+ HCl— 1) NaCl + CaCOs

B) Na,COs + CO, + H,0— 2) NaHCO;

B) Na,CO; + H,COs— 3) NaHCO; + HCl

I) NaCO;+ CaClo— 4) NaOH + CO, + H,0

Orser: 5) NaOH + NaHCO;
A b B L 6) NaCl + CO, + H,0

19. YcraHOBUTE COOTBETCTBUE MEXKAY PEATUPYIONIMMHU BEMIECTBAMH U MPOTYKTAMH UX

BBaHMOHCﬁCTBHH.

PEATHUPYIOIHWE BEINECTBA

NPOJYKThI B3AUMOJAENCTBUS

A) MgO + SO, — 1) MgSOs;

B) MgO + SO; — 2) MgSO; + H,

B) MgO + H,S0; — 3) MgSO; + H,0

I') MgO + H,SO,— 4) MgSOq4

OtBer: 5) MgSO, + H;
A b B L 6) MgSO. + H,0

20. YcTraHOBUTE COOTBETCTBHUE MEXK/Y PEArHPYIOMIMMH BEIIECTBAMHU M MPOAYKTAMH HX

B3aUMO/ICCTBUS.
PEAT'MPYIOIIIME BEIIECTBA HHPOAYKTbI
B3AUMOJIEUCTBUS
A) Ca(HCOs),+ Ca(OH), — 1) CaCOs;+ H,O
B) Ca(HCOs); + H,SO4 — 2) CaCO;z;+ CO;, + H,0O
B) Ca(HCOs); —to— 3) CaSO,4 + H,0O
I CaCO;z;+ CO; + H,O — 4) CaSO,+ CO; + H,0O
OTBer: 5) CaCO;+ CO; + H;
A 2 5 L 6) Ca(HCO3),

Paznen 3. TeopeTruueckue

OCHOBBI opraanecKOﬁ XUMHHU

1. Tema 3auaTus

Knaccudukanus, ctpoeHre 1 HOMEHKIATypa OpraHUYECKUX
BELLECTB

2. CopnepxaHue TeMbl

[Ipenmer opraHudeckod XuMUH: €€ BO3HHKHOBEHME,
pa3sBUTHE M 3HAYECHUE B IOJYYEHUM HOBBIX BEIIECTB M
MarepuaiioB. Teopusi CTpOEHUsSI OPTAHUYECKUX COEAUHEHUN
A.M. bytnepoBa, €€ OCHOBHbIE MOJIOKEHUS. CTPYKTYpHBIE
dbopmysbl opranvueckux BeuiecTB. ['omosorus, uzomepus.
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XHUMHUYECKAS CBS3b B OPraHUYECKUX COCAUHEHMSIX: KPaTHBIE
CBA3H, G- U TT-CBS3H.

[IpencraBnenue o kKiacCUpUKALUU OPraHUUYECKUX BEIIECTB.
Homenkiarypa OpraHUYECKUX COEJIMHEHUI
(cucremaTnyeckasi) U TPUBHAJIbHBIE HA3BaHUS Ba)KHEUIIUX
MIPEACTABUTENEH KJIACCOB OPraHUYECKHX BELIECTB

Twun 3auaTus

TGOPCTI/IIIGCKOG O6yIIGHI/I€ N ITPAKTHYICCKUC 3aHATUA

[Imannpyemele
o0pa3oBaTeNbHbBIC
pe3yiabTaThl

OK 01

[TP6 02. BnajgeHue cCUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIINE TOHATUS  (YTJIEPOIHBIN
ckener, (yHKIMOHAIbHASA TPYINA, pPaJauKal, H30MEpHs,
WU30MEpbl, TOMOJIOTMUYECKUM psJl, TOMOJIOTH), TEOPHUU U
3aKOHBI (TEOpUsSI XUMHYECKOTO CTPOCHHUSI OpPraHUYECKHUX
BEIIIECTB AM. Bbytneposa), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH A3bIK XUMHH, (PAKTOJIOTMYECKUE CBEJCHUS O
CBOMCTBaX, COCTaBe, IMOJy4eHMH U  0Oe30macHOM
HCIIOJIb30BaHUH BaKHEHIITNX HEOPraHUYECKUX 51
OpPraHUYeCKUX BEIIECTB B OBITY MW  MNPaKTUYECKOU
JEeSITEIIbHOCTH YEJIOBEKA;

I[TIP6 04. chopMHUPOBAaHHOCTH YMEHUH  HCMOJb30BATh
HAMMEHOBAHUSI XUMHUYECKUX COCIWHEHUN MEKIYHAPOIHOTO
CO03a TEOPETUYECKON U NMPUKIAAHON XUMUH U TPUBUAJIBHBIE
Ha3BaHMUS BaXXHEHUIIMX BEIIECTB, COCTABIATH (HOPMYIIBI
OPraHUYECKUX BEIIECTB, YPABHEHUS XMMHUUYECKHX PEAKIIUM,
OOBSICHATh HMX CMBICI;, IIOATBEPXKIATh  XapaKTEPHBIC
XMMHUYECKME CBOMCTBA  BEHIECTB  COOTBETCTBYIOIIMMU
SKCIIEPUMEHTAMU UM 3alUCSIMHU YPABHEHHM XHUMHUYECKHX
peaKumi

dopMbl
OpraHu3alKH
y4ueOHOMI

NS TENbHOCTH

Pemenne npakTuuecKux 3alaHUKA HA COCTABIICHUE HA3BAHUU
OPraHWYECKUX  COCAWMHEHWM 1O  TPUBHAIBHOW  WJIU
MEXKIYHApPOJIHOW CHCTEMAaTHYECKOM HOMEHKJAType, Ha
COCTAaBJICHHE TIOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (hOpMYyJT
OPraHMYECKUX BEIIECTB OTIEJIBHBIX KJIACCOB M 3aJay Ha
ompeneneHrue  mpocTerineil  GopMysbl  OpraHWYECKOUN
MOJIEKYJIbI, UCXOMS U3 DJIEMEHTHOr0 cocTaBa (B %)

THUmbI OIIEHOYHBIX
MEPOIPHUITUN

Pemienne WHIMBHIyaNbHBIX MNPAKTUYECKUX 3aJaHUM IS
CaMOCTOSITEJIbHON paboThI

3aganus IIst
CaMOCTOSITEIILHOTO
BBINIOJTHEHUS

[IpakTuyeckue 3aganus no teme “Knaccudukarus, CTpoeHue
U HOMEHKJaTypa OpraHMYeCKUX BelIecTB” (COCTaBJICHUE
Ha3BaHUN WM CTPYKTYPHBIX (OPMYyJI OpraHUYECKUX
BEIIIECTR).

Paznen 4. YriieBoaopoabl

1. Tema 3aHATHS VYTi1eBoI0pOAbI U UX PUPOIHBIE HCTOYHUKH
[IpenenvHble yriaeBOAOpOAbl (ajdKaHbl): COCTaB U
2. ConepxaHue TeMbl CTPOEHHUE, TOMOJIOTUYECKUH psiAl. MeTaH U 3TaH: COCTas,

CTpoeHHE, (U3MYSCKHUE UM XUMHUYECKHE CBOWCTBA
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(peakuuu 3aMelIeHUsT U TOPEHHUs), HAXOXKJIEHUE B
MpUPOJIE, MOTYUYCHUE U TIPUMEHEHHE

Henpenenbuble yrieBoAoOpoAbl (QJIKEHBI, alKaJIUCHBI,
AJKUHBI).

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKHH psI.
OTUJIEH U MPOMUIEH: COCTaB, CTPOCHHE, PU3NUECKUE U
XUMHUYECKUE CBOMCTBA (peakuuu TUIPUPOBAHUSA,
raJIOTEHUPOBAHMSI,  TUApPATAlUA,  OKUCICHUS U
MOJIMMEPHU3ALINH ) TTOTyYEHUE U IPUMEHEHHE.
Ankaauensl: Oyrtamamen-1,3 u MetwiOyraauen-1,3,
XUMHUYECKOE CTpOEHHUE, CBOICTBa (peakius
NOJIMMEpHU3allK),  NpUMEeHeHue  (IJIs  CUHTEe3a
MPUPOJITHOTO U CHHTETUYECKOTO KaydyKa U PE3UHBI).
AJKUHBL: cocTaB M OCOOEHHOCTH  CTpOEHUS,
TOMOJIOTHYECKUMN psAll. ALUETUIEH: COCTaB, XUMHUYECKOE
CTpoeHue, (U3MYECKHEe M XHMHUYECKHE CBOWCTBA
(peaxuuu TUAPUPOBAHUS, rajoreHUpOBaAHMUS,
TUApaTalid TOPEHHs), TMOJYyUYEHHE U MPUMECHEHHUE
(MCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHH  JUIS
CBApKU U PE3KU METAJIJIOB)

ApomMartuyeckue yrieBoJaoponbl (apeHsl). benzon u
TOJIyOJI: COCTaB, CTPOCHUE, (PUBUYECKUE U XUMUUYECKHUE
CBONMCTBA (pEakUHUH TaJlOr€HUPOBAaHUA U HUTPOBAHUS),
NOJIydeHHME W MpUMEHeHHe. TOKCHYHOCTh apeHOB
(BmustHME ~ O€H301a  HA ~ OpraHuM3M  4YeJIOBEKa).
I'eneTnueckass  CBA3b  MEXAY  YIJIEBOJOPOJAMH,
MPUHAJICKAIIUMU K Pa3IUYHBIM KJIACCaM.

[IprponHble UCTOYHMKH yIJIEeBOAOPOAOB. lIpuponHbii
ra3 W nonyTtHele HedTaHble ra3pl. Hedptp u €€
npoucxoxaenue. CrnocoObl mepepaboTku  HedTH:
MEPEroHKa, KPEeKUHT (TePMUUYECKUMN, KaTaIUTUUECKUi),
nuponu3. Ilponyktel  mepepaboTku  HedTH, UX
MPUMEHEHHUE B MPOMBIIIUICHHOCTH U B ObITYy. KamMeHHBbIH
yTOJIb ¥ MPOAYKTHI €ro NmepepadoTKu

Twun 3auaTus

Teopernyeckoe oOydeHHe

IImanupyemsle
o0Opa3oBaTeIbHbBIC
pe3yJIbTaThl

OK 01; OK 02; OK 04

I1IP6 02. BnameHue CHCTEMOM XMMHMYECKUX 3HAHMH,
KOTOpasi BKJIIOYAET: OCHOBOIOJIATAIONINE TOHATHS
(YriaeBogoposbl), 3aKOHOMEPHOCTH, CHUMBOJUYECKUI
SI3bIK XUMUH, (PaKTOJIOTUYECKUEe CBEACHHUS O CBOMCTBAX,
CcOCTaBe, IMOJYYeHUM M 0e30MacHOM HCIOJIb30BaHUU
BOKHEUIIINX HEOPTAaHUYECKUX U OPTAHUYECKUX BEIIECTB
B OBITY M MpPaKTUYECKOW JESITEIbHOCTU YeJOBEKa;
I[TP6 04. chopMHUpPOBAHHOCTH YMEHHMM HCIIOJIb30BaTh
HaNMEHOBaHUS XUMUYECKUX COEIMHEHUN
MEXAYHAPOJIHOTO COK03a TEOPETUUECKOMN U MPUKJIIATHOU
XUMHUH U TPUBUAJIbHbIC HA3BAHUS BAXKHEUIIINX BEIIECTB
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(aTHIIEH, aleTUsIeH,), COCTaBJISATh hopMyIIbl
HEOPTaHWYECKUX M OPTAaHUYECKUX BEIIECTB, YPABHEHUS
XUMUYECKUX  PEaKIui, OOBICHATh WX  CMBICT,
MOATBEP)KIATh XapaKTEPHBIC XUMHUYECKHE CBOMCTBA
BCIIIECTB COOTBETCTBYIONIUMHU OKCIEPUMEHTAMH U
3aIACSIMHA YPABHEHUN XUMHYECKUX PEAKIIUIM;

I[TIP6 07. chopMHUPOBAHHOCTE YMEHUN TPOBOIUTH
pacyeTsl MO XUMHYECKUM ¢opMyiaM U ypaBHEHUSIM
XUMHUYECKUX PEaKIMi C MCTIOIb30BAHUEM (DU3UYECKUX
BEJIMYMH, XapaKTEPU3YIOUINX BEIIECTBA C
KOJIMYECTBEHHOU CTOPOHBI: MAacchl, o0beMa
(HOpMasbHBIE YCJIOBHS) Ta30B, KOJMYECTBA BEIIECTBA;
UCIOJIb30BaTh CHUCTEMHbBIE XUMHUYECKHUE 3HAHUS IS
OPUHATUS PEHICHUH B  KOHKPETHBIX KU3HEHHBIX
CUTyalMsiX, CBS3aHHBIX C  BEMIECTBAMH M HUX
MIPUMEHEHUEM

dopMbI OpraHU3aIuu
y4eOHOM JIeITCIIbHOCTH

@opMHUpOBaHME  HOBBIX 3HAHUW M  CIOCOOOB
JIeSITEILHOCTH (JICKIIH ), 0000IIEHNE U CUCTEMATH3AITUS
ux (paboTra B Tpynmax Ha COCTABJICHHE YpaBHEHUH,
WLTIOCTPUPYOIINX XUMHUYECKHE CBOICTBa
YIJIEBOJOPOJOB C YYETOM MEXaHU3MOB MPOTEKAHUS
JaHHBIX peakluil), TMpoBepKa 3HAHUM M KOHTPOJb
NPUMEHEHUS UX Ha MPAKTUKE B CTAHIAPTHBIX CUTYaIUSIX
(camocrosiTenbHas paboTa)

THuIeI OIIEHOYHBIX
MEPOIPUATHI

Pemenne mnpakTuyeckux 3aJaHUd Ha COCTAaBJIEHUE
YPaBHEHMM XMMHMYECKHX PpPEAKIHM C  y4aCTHUEM
OPraHWYECKUX BEIIECTB HAa OCHOBAHMU HX COCTaBa U
CTPOEHHSI M HA COCTABJICHUE YPABHECHUN XHUMHUYECKHX
peaKuuii, WLTIOCTPUPYIOINX XUMHYECKUE CBOMCTBA C
YYETOM MEXAHU3MOB IMPOTEKAHUs JTAHHBIX PEAKUUN U
TEHETUYECKON CBSI3M OPraHMYECKUX BEIIECTB Pa3HBIX
KJIACCOB

3aganus IIst
CaMOCTOSITEIILHOT'O
BBINIOJTHEHUS

[IpakTnueckue 3amaHusi Ha COCTABJICHUE YPAaBHEHUM
XUMHUYECKUX PEAKIUA C YyYaCTUEM OPTraHUYECKUX
BeIIECTB (YIJI€BOIOPOJIOB)

Tewma 3auaTus

DOU3NKO-XUMHUYECKUE CBOMCTBA YTJIEBOIOPOIOB

ConepxxaHue TeMbI

TpuBnanpHass ©  MEXIYHApOJIHAs HOMEHKJIATYpA,
XMMHUYECKHUE CBOWCTBA, CIIOCOOBI MOJTy4YECHUS
yIJIEBOJOPOAOB.  MoaenupoBaHue  MOJIEKYN U
XUMUYECKUX  MpeBpalleHUul  yrieBoJopoAoB  (Ha
npuMepe »d3TaHa, »JTWeHa, aleTWIeHa U Jp.) WU
rajoreHonpou3BoHbIX.  KayecTBeHHBbIE  peakiuu
yTJIEBOAOPOIOB Pa3INYHbIX KJIaccoB (0OecIBEUHMBAHUE
OpOMHOM WM HOMHOW BOJBI, pacTBOpa MepMaHraHaTa
KQJIMsI, B3aMMOJICHCTBUE AallETUJIIEHA C aMMHUAYHbIM
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pactBopoM okcuaa cepedpa (1)), KadecTBEeHHOE
oOHapyXeHHE YTJIepoJa W BOAOPOJAa B OPraHUYECKUX
BEIIECTBAX.

[lomydyenue sTuieHa W3 STaHONA B JIADOpaTOpUU U
M3y4eHUe ero (Pu3W4ecKux W XUMHYECKUX CBOWCTB.
CocraBneHnne peakiuii IPUCOSTUHEHUS U OKUCIICHHS Ha
nmpuMepe JTWieHa. PemeHne pacdyeTHBIX 3amad ¢
UCTIOJB30BaHUEM IUIOTHOCTH Ta30B IO BOJOPOAY H

BO3JIyXY

Twun 3auaTus

JlabGopaTopHble 3aHATUS

[Limanupyemele
oOpa3oBaTebHbBIC
pe3yJIbTaThl

OK 02; OK 04

I[TP6 07. cdopMHUpPOBAaHHOCTH YMEHHUW MPOBOIUTH
pacyeTsl MO XUMHUYECKUM (GopMyjaM H ypaBHEHUSIM
XUMHUYECKUX PEAKLM C MCIOJIb30BAHUEM (DU3UUECKUX
BEJIMYMH, XapaKTEepU3YOLIUX BEILIECTBA c
KOJIMYECTBEHHOM CTOpPOHBI: MAaccCBhl, o0bemMa
(HOpMaJbHBIE YCIIOBHS) T'a30B, KOJIMYECTBA BEILIECTBA;
HCIIOJIb30BaTh CHUCTEMHBIE XUMHUYECKHUE 3HAHUS IS
NPUHATHS PELICHUM B KOHKPETHBIX JKU3HEHHBIX
CUTyallMsIX, CBS3aHHBIX C  BEUIECTBAMU M  HUX
IPUMEHEHUEM;

ITP6 08. chopmMupoBaHHOCTH YMEHHI IJIAHUPOBATH U
BBIMOJIHATh XUMHUYECKUN SKCIEPUMEHT (IIpeBpaLCHUS
OpraHUYeCKUX BEUIECTB IPH HATPEBAHUU, IOJIyYCHHE
STUJIEHA U HU3YYEHHE €r0 CBOMCTB) B COOTBETCTBHUH C
npaBUIaMU TEXHUKH 0€30MacHOCTH MpPH OOpalIeHUU C
BELIECTBAaMU U  J1aOOpaTOpHBIM  00OPYIOBAHHEM;
IPENCTaBIIATh PE3YyJIbTaThl XUMHUYECKOTO SKCIIEPUMEHTA
B (QopMe 3amuMcu YpaBHEHUH COOTBETCTBYIOILIUX
peakuuii 1 QopMyJIHpPOBaTH BBIBOJBI Ha OCHOBE 3THX
pE3yJIbTATOB

DopMbI OpraHu3anuu
y4eOHOM IeITeIIbHOCTH

[IpoBeneHrne KadyeCTBEHHBIX PEAKLMM YTIIEBOJOPOJOB
pPa3IMYHBIX KJIaccoB (oOeclBeUMBaHHE OPOMHON WU
WOOHOM BOJBI, pacTBOpa II€pMaHraHara Kajus,
B3aMMOJICHCTBHUE allETWIEHA C aMMHAYHBbIM PacTBOPOM
okcuma cepeopa (1)), KadecTBEHHBIE pEaKIWU Ha
oOHapyXeHHe yriepoJa W BOJOpPOAa B OPraHUYECKUX
BEILIECTBAX.

[Tonyuyenue sTuUiEeHAa W3 ATaHOJNA B JIADOpATOpUHM U
U3YUYCHHUE €ro (PU3MYECKUX W XHUMHUYECKHUX CBOMCTB,
COCTAaBJICHUE YPAaBHEHUU peak i

Turbl OLIEHOYHBIX
MEPONPUATUN

Pemienne mnpakTUuecKuMX 3aJaHUl Ha COCTABJIIEHUE
YPAaBHEHUW pEaKIMN MPUCOCAUHEHHUS U OKUCIICHUS HA
npuMepe JSTwieHa. PemeHwe pacueTHeIX 3a7ad ¢
WCMOJIb30BAaHUEM IUJIOTHOCTA Ta30B IO BOAOPOAY U

BO3IYXY
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3amaHus i
CaMOCTOSITEIILHOTO
BBINIOJIHEHUS

[IpakTrueckune 3alaHus Ha COCTaBJICHUE YpaBHEHUH
XUMUYECKUX PpEaKIUil ¢ ydacTHeM OPTraHUYECKUX
BEIIECTB (YIJIE€BOIOPOJIOB)

Pasznea 5. Kucjiopoaocoaepskanue OpraHudecKkie coeIMHeHus1

1.

Tewma 3auaTus

Cnuptel. @eHon

ConepxaHue TEMbI

[IpenenpHBIE OJHOATOMHBIE CIHUPTHI (METAHON W
ATaHOMN): CTPOCHHE, (UINYECKUE U XUMHUYCCKUE
CBOMCTBa (peakuuud C AaKTUBHBIMH  MeETaJllaMH,
raJIor€HOBOIOPOAAMH, TOpeHHe), pUMEHEHHE.
Bogoponusie CBsi3M MeXAYy MOJIEKyJaMH CHUPTOB.
OU3NOIOTUYECKOE ACHCTBHE METaHOJa W JTaHOJa Ha
OpraHM3M YeJIOBEKa.

MHoroaroMHbIe CIUPTHI (ITUIICHTINKOIb U TIUICPUH):
CTpoeHHe, (U3NYECKHEe M XUMHYECKHE CBOICTBa
(B3aUMOJICHCTBME  CO  IIEJOYHBIMH  MeETaJUIaMH,
KaueCTBEHHAsl pPeakilds Ha MHOTOATOMHBIE CITUPTHI).
®U3M0JIOTUYECKOE JECWCTBUE HA OPraHU3M YeJIOBEKa.
[IpuMeHeHure rmiepruHa U STUICHTITUKOJIS.

®enon.  CTpoeHue  MOJIEKYJNbI, (uU3MYecKkue U
XUMHUYEcKUe cBoicTBa (peHomna. TokcuuHOCTh (heHoua,
ero (pu3nonornvueckoe AeUCTBIE Ha OPTaHN3M YETIOBEKa.
[Ipumenenue deHona

Twun 3ausaTus

Teopernyeckoe oOyueHHe

IImanupyemsle
o0Opa3oBaTeIbHbBIC
pe3yJIbTaThl

OK 01; OK 07
ITP6 04. chopMHUpPOBAHHOCTH yMEHHUM HCIIOIb30BaTh
HAaUMEHOBAHUS XUMHUYECKUX COCTMHEHUN

MEKIYHAPOIHOIO COK3a TEOPETUUECKOUN U ITPUKIATHON
XVMMHUU U TPUBUAJIBHBIE HA3BAHUS BAXKHEUIINX BEILIECTB
(penon, dopmampaerum), COCTaBIATH  (HOPMYIIBI
OpPraHWYECKUX BEIIECTB, YPAaBHECHUS XMMHUUYECKUX
peakimii, OOBICHATh WX CMBICI;, TOATBEPKIAThH
XapakTepHbIE  XMUMHUYECKHE  CBOMCTBA  BEIIECTB
COOTBETCTBYIOIIUMHU JKCIIEPUMEHTAMU M 3alIUCAMH
YPaBHEHUN XUMUUYECKUX PEAKLINM;

I[IP6 10. copMHPOBAHHOCT, YMEHUN COOIIOATH
paBuiia SKOJOTUYECKH LIeecO00pa3HOro MOBEACHUS B
OBITY M TPYIOBOM NEATEIHLHOCTH B LIETSAX COXPAHEHHUS
CBOETO 3JI0POBbSI M OKPYKAIOLIEH MPUPOJHOU CPEMBI;
YUYUTBIBATh  OINACHOCTb  BO3JICWCTBHS HA  KUBBIC
OpPraHU3MBbl ONPEACIICHHBIX BEIIECTB, IMOHUMAs CMBICI
MOKa3aTess NPeIesIbHOM JONYCTUMOW KOHLICHTPALNKU

dopmbl OpraHU3aIiu
y4eOHOU eI TeIbHOCTH

dopMUpOBaHUME  HOBBIX  3HAaHUM UM CIOCOOOB
NEeATEIbHOCTH (JIEKIIHS ), 0000IICHUE U CHCTeMaTH3aIIHS

HX, IPOBCPKaA 3HAHUU M KOHTPOJIb NPUMCHCHHA HX Ha
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NPaKTUKE B CTAHJIAPTHBIX CUTYyalUsAX (CAaMOCTOSATEIIbHAS
pabora)

Twrel OEHOYHBIX
MEPOTPHUITHN

[IpakTUKO-OPUEHTUPOBAHHBIE TEOPETUYECKUE 3aJaHUS
II0 COCTABJICHUID XUMHUYECKUX pPEAKIUM C y4acTHUEM
COMPTOB M  (DEHOJIOB, MCHONB3YEMBIX I  HUX
UACHTU(UKALMY B OBITY U IPOMBIIIJIEHHOCTH

3amadus Ui
CaMOCTOSITEIILHOTO
BBITIOJIHEHUSA

[TpakTHyeckre 3aJaHusi Ha COCTABJICHUC YPaBHCHUM
XMMHAYECKMX pPEaKIMid C Y4acTHEM OPTraHWYECKHX
BEIICCTB  (KUCIIOPOJOCOACPKAIIMX  OPTaHUYCCKHX
COCITUHCHHI)

Tema 3auaTus

Anpaerunpl. KapooHoBbie kuciotbl. ClHoxkHbIE 3(pHUpbI

ConepxxaHue TeMbI

Anplieruaipl U KeTOHBI ((hopMabaeru, aleTaibIeru/l,
alleTOH): CTpPOCHHE, (UIMYECKUE U XUMHUUYECKHUE
CBOMCTBA (pEAaKIUU OKHUCJICHUS W BOCCTAHOBJICHMUS,
KaueCTBEHHbBIC PEAKIUH), OJIyYEeHUE U IPUMEHECHHUE.
OIHOOCHOBHBIE TIpEENIbHbIE KapOOHOBBIE KHCJIOTHI
(MypaBbMHAsT W YKCyCHasi KHCIOThI): CTPOCHHE,
dbu3nYecKre 1 XUMUUECKHE CBOMCTBaA (001Ie CBONCTBA
KHCJIOT, peakius -HTepudUKaluK), TOJIydeHuEe U
npuMeHeHne. CTeapuHOBasg M OJEUHOBAs KUCJIOTHI KaK
IPEACTABUTENIM BBICIIMX KapOOHOBBIX KHUCJIOT. Mplia
KaK COJIM BBICIINX KapOOHOBBIX KHCJIOT, UX MOIOIIEe
JICUCTBHE.

Cnoxnble 3(QuUpbl Kak MPOU3BOJHBIE KapOOHOBBIX
kucioT. ['uaponu3 ciaoxubix 3¢upos. XKupsl. ['naponus
xupoB. lIpumenenune xupoB. buosormueckas posb
KUPOB

Tun 3ausaTus

Teopernyeckoe oOydeHHe

[Lmanupyemele
o0Opa3oBaTeIbHbBIC
pe3yJIbTaThl

OK 01; OK 02; OK 04

I[TP6 04. chopmMupoOBaHHOCTH YMEHHI HCIOJIb30BATh
HAaUMEHOBAHUS XUMHYECKUX COEIMHEHUN
MEKIYHAPOIHOTO COK3a TEOPETUUECKON U MTPUKIATHON
XUMUH U TPUBUAJIbHBIC HA3BAHUS BAXKHEHUIIINX BEIIECTB
(popmanmpaerun,  yKCycHas — KUCJIOTa,  TJIMIUH),
COCTaBJISITH (DOPMYJIBI HEOPTAHUYECKUX U OPTAHUIECKUX
BEILIECTB, YPABHCHUSI XUMUYECKUX PEAKINM, OOBSICHSIThH
WX CMBICH; TOJTBEPXKIAaTh XapaKTEPHbIE XUMUUYECKHUE
CBOMCTBA BEILIECTB COOTBETCTBYIOIIUMU
AKCIIEPUMEHTAMH U 3alUCAMHU YpaBHEHUU XUMHYECKUX
peakuuii;

ITP6 09. chopMHUpPOBAaHHOCTH YMEHHSI aHAIU3UPOBATH
XUMHUYECKYI0 MH(OpMaIMIo, MOIyYaeMyl U3 pa3HbIX
HMCTOYHHUKOB (CpPEACTB MaccoBOW HWHGPOpPMAIMH, CETh
HNuTepHeT u npyrue)
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dopMbl OpraHU3aIu
y4eOHOM JIeITeIIbHOCTH

dopMupoBaHWE  HOBBIX 3HAHUW H  CIIOCOOOB
JEATEIIBHOCTH (JISKITHs ), 0000IICHUEe U CHCTeMaTH3aIUs
WX, TIPOBEPKA 3HAHWUN W KOHTPOJIb MPUMEHEHUS MX Ha
MIPaKTHUKE B CTAHJAPTHBIX CUTYAIUAX (CAMOCTOSTEIbHAS
paboTa)

Tumel OIEHOYHBIX
MEPOIPUATHN

HpaKTI/IKO-OpI/IeHTI/IPOBaHHBIe TCOPCTUUCCKUC 3adaHUs
110 COCTAaBJICHHUIO XHMMHUYCCKHUX pGaKHI/Iﬁ C Yy4aCTucM
AJIbACTHUI0B, Kap6OHOBI>IX KHCJIOT U CJIOKHBIX 3(1)I/Ip0B,
HCIIOJIB3YCEMBIX IJIA HX I/II[GHTI/I(bI/IKaHI/II/I B 6I>ITy )41
IMPOMBIINIJICHHOCTH

3amaHus Ui
CaMOCTOSTEILHOTO
BBITTOJTHEHU S

[IpakTHyeckue 3aJaHKsl Ha COCTABICHHC YypaBHEHUI
XUMHUYECKHX PCaKIUi ¢ Yy4aCTHEM OPraHHYECKUX
BEIICCTB  (KUCIIOPOJOCOACPKAIUX  OPTaHHYSCKUX
COEIMHEHMIA)

Tema 3auaTus

VrieBoanl

ConepxxaHue TeMbI

YraeBoasl: cocTaB, KiaccuuUKalys yriieBo10B (MOHO-,
Iu- W rnoiucaxapuisel). [nroko3a — mpocTtedmmi
MOHOCaxapuj: OCOOCHHOCTU CTPOCHUSI MOJICKYJIbI,
dbu3nyeckue W XUMHUYECKHE CBOMCTBA  IJIFOKO3bI
(B3aumozeiictue ¢ rugpokcuaoM meau (1), okucnenue
aMMHa4YHbIM  pacTBOpoM  okcuzma  cepedbpa (1),
BOCCTAHOBJICHHE, OpPOKEHHUE TJIIOKO3bI), HAX0XKJICHUE B
IpUPO/IC, MPUMEHEHHE TIIFOKO03bI, OMOJIOTHYECKast POJIb B
YKU3HEICATEIbHOCTH Opranru3Ma yeoBeka. @oToCuHTE3.
®pyKTO3a KaK U30MEP TIIFOKO3BI.

Jucaxapuisl: caxaposa, MajabTO3a.
BoccranapauBaromniye u HEBOCCTAHABJIMBAIOIIHE
nucaxapuasl. ['maponus aucaxapunoB. HaxoxaeHue B
IPUPO/JIC U TPUMEHEHHUE.

[Tomucaxapuapl: Kpaxman, TJIHMKOTE€H W LEJUIIOJI03A.
CtpoeHue MakKpOMOJIEKYJ Kpaxmania, TIJIMKOTeHa |
neuToa03bl.  du3nyeckue CBOMCTBA Kpaxmana |
LEJUTIOJIO3bl.  XHMMHUUYECKME  CBOMCTBA  Kpaxmala:
TUAPOSN3,  KAueCTBEHHAss  peakiuss ¢  HOJIOM.
XUMHUYECKHE  CBOMCTBA  IEJUIFOJIO3bI:  THIPOJIU3,
noyiydeHre  dQupoB  mewoio3el.  [lonartue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK)

Twun 3auaTus

Teopernyeckoe oOydeHHE

IImannpyemsle
00pa3oBaTeNbHbIC
pe3yabTaThl

OK 01; OK 02; OK 04

I[IP6 02. BnameHuWe CHUCTEMOM XHUMHWYECKHX 3HAHHUU,
KOTOpas BKJIOYAET: OCHOBOMOJATrarouIe TMOHSITHUS
(YrJIeBOJIOpOAbI,  KUCIOPOA- M a30TCOJAEpX allue
COCIMHEHMS, OWMOJOTMYECKU AaKTHUBHBIE BEIlEeCTBa
(yrineBoawl,  KUpBI,  O€JIKH),  3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  S3bIK  XUMHH, (DAKTOJIOTHMUECKHE
CBEJICHHMS O CBOWCTBAaX, COCTaBE, TMOJYYCHUU W
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0e30macHOM UCTIO0JIb30BAHUHT BKHEUIITHX
HEOPTaHWYECKUX W OPTaHMYECKHUX BEIICCTB B OBITY U
MIPAKTUICCKOMN JCSITEILHOCTH YEIIOBEKA;

I[TP6 03. chopMHUPOBAHHOCTh YMEHUW BBISBISATH
XapaKTepHbIe TPH3HAKA W B3aWMOCBS3b HM3YUYCHHBIX
MOHSTHIA, TIPUMEHATh COOTBETCTBYIOIIUE IMOHATHS MPHU
ONMCAaHWU CTPOCHHS W CBOWCTB HEOPTaHUYCCKHX |
OpPraHUYECKUX BEIIECTB M WX MPEBPAIICHUH; BBISIBIATH
B3aMMOCBSI3b XHMHUYECKHX 3HAHWHA C MOHATHUAMHU U
NpPEACTaBICHUSIMUA  JIPYTMX  ©CTECTBEHHOHAYYHBIX
PEMETOB,;

dopMbI OpraHU3auu
y4eOHOU JIeITCIHPHOCTH

dopMupoBaHWE  HOBBIX 3HAHUW H  CIIOCOOOB
NEATEIIBHOCTH (JISKIHS ), 0000IICHNE U CHCTeMaTH3aIHS
WX, TIPOBEPKA 3HAHWUW W KOHTPOJb NMPUMCHCHHUS MX Ha
MIPaKTHUKE B CTAHJIAPTHBIX CHTYAIUAX (CAMOCTOSTEIbHAS
pabota)

THel OEHOYHEBIX
MEPOIPHUITUI

[IpakTHKO-OPUEHTUPOBAHHBIE TEOPETUYECKUE 3aJaHUS
[0 COCTABJIICHUID XUMHYECKUX pPEAKIUM C y4aCTHUEM
YIJIEBOJIOB, MCIOIb3YEMbIX JUIS MX WACHTU(DUKAIUM B
OBITY U IPOMBILIEHHOCTH

3amaHus I
CaMOCTOSITEIIHLHOT'O
BBITIOJIHEHUS

[TpakTHyeckre 3aJaHusl HA COCTABJICHUE YpaBHCHHU
XMMHAYECKMX PEaKIMid C Yy4acTHEM OPraHUYECKHX
BEIIECTB  (KUCIIOPOJOCOACPKAIIMX  OPTaHUYECKHX
COCIMHEHU)

Tewma 3auaTus

PU3UKO-XUMUYECKUE CBOMCTBA KUCIOPOIOCOAEPKAIINX
OPTraHUYECKUX COCIMHEHUN

ConepxaHue TEMbI

VYrieBobl: cocTaB, KiaccuduKaius yrieBojaoB (MOHO-,
ou- W noiucaxapuisl). [moko3a — mpocTedmmit
MOHOCAaXapua: OCOOEHHOCTH CTPOCHUS MOJIEKYJIBI,
duznueckue W XMMHYECKHE CBOMCTBA  TIIOKO3BI
(B3aumozeiictue ¢ runpokcuaoM meau (1), okucienue
aMMHaYHBIM ~ pacTBOopoM  okcuaa cepedpa (1),
BOCCTAHOBJICHUE, OPOKEHHUE TJIIOKO3bl), HAXOXKICHUE B
pUPO/Ie, MPUMEHEHHUE TIIFOKO03bI, OMOJIOTHYECKast POJIb B
KU3HEICATECIBHOCTH OpraHrn3Ma yesoBeka. DOTOCUHTES.
@pyKTO3a KaK U30MEP TIIFOKO3BI.

Jncaxapuasl: caxaposa, MaJbTo3a.
BoccranasnuBaroniue u HEBOCCTAaHABJIMBAIOIIUE
nucaxapuabl. I'uaponus aucaxapuaoB. HaxoxnaeHue B
MIPUPOJE U TPUMEHECHHUE.

[Tommmcaxapuapl: Kpaxman, TJIMKOTE€H W LEJUIOJI03A.
CtpoeHue MakpOMOJIEKYJ Kpaxmania, TIJIMKOTreHa |
neono3bl.  du3nyeckre CBOMCTBA Kpaxmajga U
LEJUTIONI03bl. XMMHMYECKME  CBOWCTBA  Kpaxmalja:
TUJIPOJIN3,  KAYECTBEHHAs  peakuuss C  HOJOM.
XHWMUYECKHE  CBOWCTBA  LEJUIKOJO3bl:  THAPOJIM3,
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nojsiyueHue dQupoB  nemwntono3bl.  [lonarue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTATHBIN HIEIK)

Twun 3auaTus

[IpakTHueckue 3aHsITHS

[Limanupyemele
oOpa3oBaTebHbBIC
pe3yJIbTaThl

OK 01; OK 02; OK 04

I[IP6 02. BiajgeHUWEe CHCTEMOM XHMHYCCKUX 3HAHUH,
KOTOpasi BKJIFOYAET: OCHOBOINOJIATAIONINE TOHATHS
(YIJIeBOJIOpOABI,  KUCIOPOJA- M a30TCOJEpXaIlue
COCIMHEHMS, OWOJOTUYECKU AaKTHUBHBIE BEIlEeCTBa
(YraeBobl, )KUPHI, OCIIKH);

I[TP6 04. chopMUpPOBAHHOCTH yMEHUM HCIIOIb30BaTh
HaNMEHOBAHUS XUMHAYECKUX COEMHEHUN
MEKTyHApPOIHOTO COK03a TEOPETUUECKON U MPHUKIIATHON
XUMUU U TPUBUAJbHBIC HA3BAHUS BAXKHEHUIIIMX BEIIECTB
(3THIIEH, aueTuJIeH, TIulepuH, ¢eHon, hopMaabaerus,
YKCYCHAasl KUCJIOTa, TJIMIIUH, YTapHbIN ra3, YIJIEKUCIbIN
ras, aMMHaK, raiieHas W3BeCTb, HEraiieHas HU3BECTb,
MUTbEBasl CcOJa M JPYrUX), COCTaBIATH (POPMYJIbI
OpPraHUYeCKUX BEIIECTB, YPaBHEHUS XUMHUYECKUX
peakimii, OOBICHATH WX CMBICI; MOATBEPKIAThH
XapakTepHbIE  XMUMHUYECKHE  CBOICTBA  BEILECTB
COOTBETCTBYIOIIUMHU 3KCIIEPUMEHTAMU M 3alUCAMHU
YPAaBHEHUM XUMUUYECKUX PEAKLINM;

ITP6 08. chopMUpPOBAaHHOCTh YMEHUM ILJIAHUPOBATH U
BBITIOJTHATh XUMUYECKUN SKCIIEPUMEHT (MPEBPAILICHUS
OpPraHUYeCKUX BEIIECTB NPU HArPEBAHUU, MOTYYCHHUE
ATUJIEHAa W U3YYE€HHE €ro CBOWCTB, KAaue€CTBEHHBIC
pEeaKIMy Ha allbJICTU/IbI

DopMbI OpraHu3aluu
y4eOHOM IeITeIIHLHOCTH

[IpoBenenue, HaOJII0/ICHHE u OTMCaHUE
JEMOHCTPALIUOHHBIX  OMBITOB: TOPEHUE  CIUPTOB,
KAUE€CTBEHHbIC  PEAKIIMM  OJHOATOMHBIX  CIUPTOB
(okucnenue  osraHoima  okcupom  meau (1)),
MHOT'OAaTOMHBIX CHUPTOB (B3aUMOJICUCTBUE TIIMLIEPHUHA C
rugpokcugom Meau (ll)), anpaermgoB (okuciaeHUE
aMMHa4YHBIM ~ pacTBopoM  okcuga cepebpa(l) wu
rugpokcugom meau (ll), B3aumonelictBue kpaxmana c
MOJOM), U3Y4YEHHE CBOWMCTB pacTBOpa YKCYyCHOM
KHUCJIOTHI.

Pemienne skcneprMEHTAIBHBIX 3aJlad 0 HW3YUYCHUIO
(U3UKO-XUMUUYECKUX CBOMCTB KHCIOPOJI0COICPIKALIUX
OPraHUYECKUX COCIMHEHUN

THel OeHOYHEBIX
MEPOIPUATHN

1. CocraBnenue ¢GopMmysl OpraHUYECKUX BEIIECTB IO
TPUBUAIBHON U MEKIyHAPOAHOW HOMEHKIIATYpe

2. CocraBieHue CcxeM peakuuid (B TOM YHCIE 10
MPEJIOKEHHBIM LEMO0YKaM peBpAILECHUN),
XapaKTEPHU3YOLIUX XUMUYECKHE CBOMCTBa
KHCJIOPOJOCOJAEPKAILNX OPraHUYECKUX COEAUHEHUI
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3amadus i
CaMOCTOSTEILHOTO
BBITIOJIHEHUSA

[TpakTHyeckre 3aJaHusi Ha COCTABJICHUEC YPaBHCHUU
XUMHUYCCKHX PEaKIUi ¢ Yy4aCTHEM OPTaHHYECKHUX
BEIICCTB  (KUCIIOPOIOCOACPIKAIINX  OPTaHUYECKHUX
COCITUHCHHI)

Pa3znen 6. A3orcoaeprkaniue Opraiudeckie coeJMHeHUs

1.

Tewma 3auaTus

AMUHBI. AMUHOKHUCIIOTBI. benku

ConepxaHue TEMbI

AMMHBI: METWIAMUH — IPOCTEHIIMN NPEICTABUTEID
aAMUHOB: COCTaB, XUMUYECKOE CTPOEHHE, (PU3NYECKUE U
XUMHYECKUE CBOMCTBA, HAXOKICHHUE B IPUPOIE.
AMUHOKHUCIOTBI Kak am(OTepHble OpPTraHUYECKUE
coenvHEHMs. DU3NYECKHE M XUMHYECKHME CBOWCTBA
aMUHOKHCIIOT (Ha mpumepe riuuuHa). buonornueckoe
3Ha4YeHUe aMUHOKUCIOT. [lenTuasl.

benku kak npuponnsie nonuMepsl. [lepBuynas,
BTOpPUYHAsT W  TpPETUYHas  CTPyKTypa  OEJKOB.
XUMHUYECKUE CBOMCTBA OEKOB: TUAPOIIU3,
JeHaTypalys, KaYeCTBEHHbIE PEaKIIMK Ha OEJIKU

Tun 3auaTus

TeopeTnueckoe 00ydeHUE M TPAKTHICCKUE 3aHATHS

[Imanupyemsle
o0pa3oBaTebHbIC
pe3yiabTaThl

OK 01; OK 02; OK 04

I[IP6 02. BnameHWe CHCTEMOM XHWMHWUYECKHX 3HAHHUU,
KOTOpasi BKIIIOYAET: OMOJIOTHYECKH aKTHBHBIC BEIICCTBA
(YTJIEBOIBI, KUPBI, OCIKH);

ITP6 03. chopMHUPOBAHHOCTH YMEHHH BBISIBIATH
XapaKTepHbIE TPU3HAKK U B3aUMOCBS3b H3YYCHHBIX
MOHSTHH, MPUMEHATh COOTBETCTBYIOIINE MOHSATUS TPH
OTHMCAHUU CTPOCHUS U CBOMCTB OPTaHUYECKHUX BEIIECTB
M HUX TPEBPAIllCHUN;  BBIABIATH  B3aUMOCBSI3H
XUMUYCCKUX 3HAHUM C TMIOHATHUSIMH U TIPEACTABICHUSIMHU
JIPYTUX €CTECTBEHHOHAYYHBIX TIPEIMETOB;

I[TP6 08. chopMHUpPOBAaHHOCTh YMEHUM TJIAHUPOBATH U
BBITIOJIHATh XUMHUYCCKUN DKCIIEPUMEHT (JICHATYpaIHs
O€JIKOB MpU HArpPEBaHUU, IIBETHBIE pEaKIIMK OEIKOB)

DopMBbI OpraHu3aluu
y4eOHOM IeITeIIbHOCTH

@opMUpOBaHME  HOBBIX 3HAHUW HU  CHOCOOOB
JEATEIIBHOCTH (JISKIHs ), 0000IICHUE U CHCTeMaTH3aIus
uX, TIPOBEpKa 3HAHUN M KOHTPOJb MPUMEHECHHS UX HA
MPAKTUKE B CTAHJAPTHBIX CUTYAIUAX (CAMOCTOSITEIbHAS
pabora)

THUmbI OIIEHOYHBIX
MEPONPUATHN

HaGnronenue u onrcanne 1eMOHCTPAIIMOHHBIX OIBITOB:
JeHATypanus OCIKOB TMpU HArpeBaHWM, I[BETHHIC
peakIuu OeJIKOB

3amadus Ui
CaMOCTOSITEIILHOTO
BBITIOJIHEHUS

[TpakTHyeckre 3aJaHusi Ha COCTABJICHUEC YPaBHCHUU
XMMHUYECKMX PEaKIMid C Y4acTHEM OPTraHWYECKHX
BEIIIECTB (a3oTocomepIKaImx OpPTraHUYeCKUX
COCITUHCHHI)

Pasnes 7. BeicokoMOJIeKYJIAPHBIE COeIMHEHU S
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Tewma 3auaTus

ILnactmaccel. Kayuyku. Bosmokna

Coz:ep;xaHHe TCMBI

OCHOBHBIE TIOHSITUS XHUMHUH BBICOKOMOJIEKYIISPHBIX
COCIMHEHMIA: MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO,
CTENIEHb TIOJMMEPHU3AINH, CPEIHSS MOJCKYIIsIpHAS
Macca. OcHOBHEIE METObI CHHTE3a
BBICOKOMOJICKYJISIPHBIX COCIUHEHUN — TOJIMMEpPHU3AIIHs
Y TIOJIMKOHACHCAIIHSL.

O3nakomJieHHME ¢ oOpa3laMM  MPUPOAHBIX U
UCKYCCTBCHHBIX  BOJIOKOH, IIACTMAacC, Kay4yKOB:

IJ1aCTMAacCChl (MOJTUATHUIIEH, MOJIUTIPOTTUIIEH,
NOJIMBUHWIXJIOPU, TOJUCTUPON); HATypaldbHBIA H
CUHTETUYECKHE Kay4yKu (OyTaaneHOBBIH,
XJIOPOIIPEHOBBIN u M30IPEHOBBIN ); BOJIOKHA
(HaTypaJbHbIC (XJI0TOK, IEPCTh, IENK),

HWCKYCCTBEHHBIC  (aQlleTaTHOE€  BOJIOKHO, BHCKO03a),
CHHTETHYECKHE (KaIpOH U JIABCaH)

Tun 3auaTus

[IpakTHueckue 3aHITHS

[Limanupyemeble
oOpa3oBaTebHbBIC
pe3yJIbTaThl

OK 01; OK 02; OK 04
I[IP6 02. BmageHME CHCTEMOH XWUMHWYECKHMX 3HaAHHMH,
KOTOpasi BKJIIOYAET: OCHOBOIIOJIATAIOIINE ITOHSTHUS

(MoOHOMED, MOJIUMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS, KPUCTAIIMYECKAs
pelerka);

I[IP6 07. chopMUPOBAHHOCTL YMEHUN MPOBOIUTH
pacyeTsl MO XMUMHYECKUM (GopMyiaM MU ypaBHEHUSIM
XUMHUYECKUX PEAKLM C MCHOJIb30BAHUEM (DU3UUYECKUX
BEJIMYMH, XapaKTEPU3YIOLIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBIL: MAacchl, o0beMa
(HOpMaJbHBIE YCTIOBHS) Ta30B, KOJMYECTBA BEIIECTBA;
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKHWE 3HaHUS IS
OPUHATUS PEHIEHUHA B  KOHKPETHBIX JKU3HEHHBIX
CUTyallMsIX, CBS3aHHBIX C BEUIECTBAMU M  HUX
IPUMEHEHUEM

DopMbI OpraHu3anuu
y4eOHOM JeSTENHHOCTU

BrImiosTHEHHE TTPAKTUYECKUX 3aIaHUA HA O3HAKOMJICHHUE
c oOpasliaMu MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IJIACTMACC, KaY4YyKOB, PEIIEHUE LIETTOYEK NMPEBPALLCHUN
Ha TEHETUYECKYIO CBSI3b MEXKITY KJlaccamMu
OPraHUYECKUX COCIMHEHUN C COCTABIICHUEM Ha3BAHUU
OPraHUYECKUX COCIUHEHUW MO TPUBUAIBHOU WU
MEXKIYHAPOJIHON CHUCTEMATUYECKOM HOMEHKIIATYpE H
pPELIEHUE PACUETHBIX 3aJ1a4 M0 YPABHEHUAM PEAKIUU C
Y4aCTUEM OPTaHUYECKUX BENIECTB

Tume! OIeHOYHBIX
MEPOIPUATHN

1. [IpakTUKO-OpUEHTHPOBAHHBIE 3aJaHus Ha
COCTABJIEHUE LIEMOYEK MPEBPAILCHUN HA TEHETUYECKYIO
CBSI3b MEXAY KJIAaCCAMU OPTraHUYECKUX COCIMHEHHUU C
COCTaBJICHUEM HA3BAaHUN OPraHUYECKUX COCTMHEHUN MO
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TPUBHAIBHOW WM MEXIYHAPOJIHOM CHUCTEMATHYECKOU
HOMEHKJIAType.

2. PacyeTrHpie 3amauM IO YpPaBHEHUAM pEaKUUU C
Y4aCTUEM OPTaHUYECKUX BEIIECTB

3amadus Ui
CaMOCTOSITEJILHOTO
BBITIOJIHEHUSA

[IpakTnueckue 3amaHusi HAa COCTABJIEHUWE YPAaBHEHUM
XMMHUYECKUX PEAKIMA C Y4YaCTUEM OPraHUYECKHUX
BEIIECTB (BBICOKOMOJICKYJISIPHBIX COCAMHCHUI)

Paznen 8. XuMusi B ObITY M NPOU3BOJACTBEHHOM 1eSITEJIbHOCTH Y€JI0BEKA

1.

Tewma 3auaTusa

XHUMHYECKHE TCXHOJIOTHH B HOBCCﬂHeBHOﬁ )41
HpO(l)CCCI/IOHaJ'II)HOI\/'I JACATCIBHOCTH YCJIOBCKA

ConepxxaHue TeMbI

Ponr xuMmm B 00€CHCUEHHMH  DKOJOTHYCCKOM,
SHEPreTUYECKONW U TMUIIEBOM OE30MaCHOCTH, Pa3BUTUU
MEIUIIMHBI, CO3JaHMM  HOBBIX  MarepuajiioB (B
3aBUCHUMOCTH oT B npodecCuoHaNbHON
TeSITEILHOCTH), HOBBIX  HCTOYHHKOB SHEpPrUun
(aIbTepHATUBHBIC HCTOYHUKM dHepruu). I[lonsrtue o
HAYYHBIX METOHAX IMO3HAHUS BEIIECTB U XUMHUUYECKUX
peakiuii. IlpeactaBneHuss 00 OOIMMX  HAyYHBIX
MPUHIHNAX [MPOMBIIUIEHHOTO IOJYYEHHUS Ba)KHEUIINX
BEIIIECTB (Ha MpUMepax MpOU3BOICTBA aMMHaKa, CEpHOU
KHCJIOTHI, METAHOJIA).

UenoBek B MUpE BEUIECTB, MATEPUATIOB U XUMUYECKUX
peakuMii: XUMHS W 3I0POBbE YEJOBEKAa: IIpaBuUia
Oe30macHoro HCIOJIb30BaHUS JIEKapPCTBEHHBIX
npenapaToB, ObITOBOM XMMUM B MOBCEIHEBHOM JKU3HHU.
briTOBast XMMUYecKkas rpaMOTHOCTh

Twun 3auaTus

TeopeTnueckoe 00yueHHE U MPAKTUYECKUE 3aHITHUS

[Lmanupyemele
oOpa3oBaTebHbIC
pe3yJIbTaThI

OK 01; OK 02; OK 04; OK07

I[IP6 01. cdhopMuUpOBaHHOCTH TMPEACTABICHUNA: O
XAMUYECKOM  COCTAaBJISIIONIEH  €CTECTBEHHOHAYYHOM
KapTHHBl MUpPA, POJIM XUMUU B TIO3HAHHWH SIBJICHUH
NPUPOJIBI, B (POPMUPOBAHUN MBINIUICHUS W KYJIBTYPbI
JUYHOCTH, €€  (PYHKIIMOHAIBHOH  TPaMOTHOCTH,
HEOOXOMUMON IS PEIICHUS TPAKTUYSCKUX 3a7ad M
9KOJIOTHYCCKA OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOIHOU CpEJIE;

I[TP6 03. chopMUpPOBAHHOCTH YMEHUN BBISBIATH
XapaKTEpHbIC TPHU3HAKH W B3aMMOCBSI3b H3YUYCHHBIX
HNOHATHH, TPUMEHATh COOTBETCTBYIOIIUE MOHITHS TPU
OTHMCAHUU CTPOCHHSI W CBOMCTB HEOPTaHMYECKUX U
OpPTaHWYECKUX BEIIECTB M WX MPEBPAIICHUH; BBISBIISATh
B3aMMOCBSI3b XHMUYECCKUX 3HAHWA C TIOHATHSIMH U
MPEACTABICHUSIMU ~ JPYTUX  €CTECTBEHHOHAYYHBIX
MPEMETOB;

I[TP6 09. chopMHUpOBaHHOCTH YMEHHS aHATU3UPOBATH
XUMHYECKYI0 MH(POPMAIUIO, MOJIYYaeMYyI0 M3 Pa3HbIX
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UCTOYHUKOB (CpEACTB MAacCOBOM HMH(OpMAaLMH, CETh
WNHtepHeT U npyrue);

I[IP6 10. cdopmMupoBaHHOCTH YMEHHI COOIIONATH
IIPaBWJIa DKOJIOTMYECKH LIEJIECO00Pa3HOro MOBEACHUS B
OBITY M TPYAOBOH ACSITEILHOCTH B LESIX COXpaHEHUS
CBOETO 3JI0POBBS M OKPY’KAIOLIEH NPUPOAHOU CPENBL;
YUYUTBIBATh ONACHOCTh BO3JCHCTBUS Ha JKUBbBIC
OpPraHMU3MbI OIPENEICHHBIX BELIECTB, TOHUMAsl CMBICI
1O0Ka3aTelsl IPEeIeIbHON JONYCTUMON KOHIICHTPAIUH

dopMbI OpraHU3auu
y4eOHOU JIeITCIIbHOCTH

dopMUpoOBaHME  HOBBIX 3HAaHMM W  CIOCOOOB
JeATEeIbHOCTH (JIEKIIHs ), 0000IIIeHUE U CUCTeMaTH3aIIHs
UX, IPOBEpPKA 3HAHUM U KOHTPOJIb MPUMEHEHUS MX Ha
MIPAKTUKE B CTAHIAPTHBIX CUTYAIUAX (CaMOCTOSITEIIbHAS
pabora).

Pemenne kerc-3amad 1mo TeMam: HMUIIEBBIE MPOIYKTHI,
OCHOBBl  palMOHAJIBHOTO  TUTAHWSA,  BaKHEHIIHE
CTPOUTENbHBIE W KOHCTPYKIIMOHHBIE MaTepHAaIbI,
CEJILCKOXO03SIMCTBEHHOE MPOU3BOCTBO, KPACKH, CTEKIIO,
KepaMHKa, MaTepuaibl TUTST AIIEKTPOHUKH,
HaHOMAaTEPHAJIbI, TEKCTHJIbHBIC BOJIOKHA, WCTOYHHKHU
SHEPTrUU, OPTraHWYECKUEe U MUHEpaJIbHBIE YI00pEeHUs,
JIEKapCTBEHHBIE U KOCMETHYECKHUE TIpernapathl, ObITOBas
XUMUS,  MaTepualbl U3  HCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

3ammra: IIpeacraBneHue pe3yabTaToOB pEUIEHUS Keic-
3amady = B (QopMe  MHUHHU-JOKIAna  (JOMyCKaeTcs
UCIIOJIb30BaHUE TpaduuecKux ¢ MPEe3eHTAIMOHHBIX
MaTepHaioB)

Twrmer oneHOYHEBIX
MEPONPUATHN

Keiic (¢ ydetom Oyaymieir mpodeccuoHaTbHON
NEeSATETbHOCTH)

Bo3moxHbIE TEMBI KEHCOB:

1. Iloremenne kiaMMaTa M BBICBOOOXKJICHHE Ta30BBIX
TUPATOB CO JIHA OKEaHa.

2. bynymue wmarepuanbsl s aBua-, MAalIMHO- H
pruOOPOCTPOCHHS.

3. HoBble MaTepuasl Jj1s1 COTHEYHBIX OaTapet.

4. JlekapcTBa HA OCHOBE PACTUTEJIbHBIX MPENAPATOB

3aganus 1Ist

[IpocmoTp Buaeonekumu Ha TeMy: Posb xumuu B
o0ecreueHnr YKOJIOTHIECKOM, SHEPTeTUUECKON 1
MUIIEBOM 0€30MMaCHOCTH, PAa3BUTUN METUITUHBI,

CaMOCTOSITEIIBHOTO CO3JJaHUU HOBBIX MaTEPHAJIOB (B 3aBUCUMOCTH OT BUJA

BBIITOJTHEHUS npodeccuoHaNbHOMN ESITEIbBHOCTH ), HOBBIX
MCTOYHUKOB PHEPrUH (aJIbTEpPHATUBHBIE HICTOYHUKH
SHEPIUn)

TecTupoBanue
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1.lIpouumatime sHumamenbHo mecm u OONOJHU NPEONOAHCEHUE.

J1J1st cenbCKOTo X034iCTBa 3HAYEHUE UMEET MPOU3BOJICTBO:

a) CpencTB 3alIMThI PACTEHHIA

0) crekia

B) AC3UH(DHUITMPYIOMINX CPEICTB

') MbLIa

1) COJTHEYHbIX OaTapei

1. Ilpouumatime eénumamenbHo mecm u gblbepume 0OUH U3 BAPUAHNOE OTNEEMA.:

Br10epu BemecTBo, KOTOPOE NOJYYEHO HA XMMHUYECKOM IMPOU3BOJICTBE:

a) TUIPOKCHU]T HATPUS

0) Kpaxmain

B) caxapo3sa

T') XJIOPUJ HATPUS

1) Gocdat KanbIus

3. Ilpoyumaiime 6HuMamenbHo mecm u bloepume HeCKOIbKO 8APUAHMOE8 OMeEema:

B cocraB nexapcTB HE MOTYT BXOJIUTh BEILIECTBA:

a) dbeHon

0) rMLepuH

B) allETUJICAIULIMIIOBAs KHCIIOTa

T') STWJICHTJIUKOJIb

1) TPUHUTPOTJIULIEPUH

4. [Ipouumaiime 6HUMamenbHO mecm u 8bloepume 0OUH U3 8APUAHMOB OMEema.

ITJK — 3T0:

a) cojiep’kaHue Tra3000pa3HOTO BEIIECTBA B BO3AYXE JKUIBIX W TPOMBIIIICHHBIX
IIOMEILICHU I

0) MakCUMaJIbHO BO3MO>KHAsI KOHIICHTPAIIMS BEIIECTBA B BO3yXe

B) MaKCHUMaJIbHasi KOHIICHTPAIIMS BPEIHOTO BEIIECTBA, HE BBI3BIBAIOIIIAS

I') HETATUBHBIX MOCJEACTBUM Y JTIOJCH

1) HauOoJIbIIIasi KOHLIEHTPALIMS BPETHOTO BEIIECTBA B MUTHEBOM BOJIE

5. Ilpouumaiime sHumamenvHo mecm u evlbepume 0OUH U3 BAPUAHIMOE OMBEMA.:

ITJIK — 270!

a) coJiepKaHue ra3000pa3HOro BEIIECTBA B BO3IYXE JKMJIBIX ¥ IPOMBIIIIJIEHHBIX
MMOMEILICHUH

0) MakCUMaJIbHO BO3MO>KHAs KOHIIEHTpAlMs BEIlIeCTBA B BO3IyXe

B) MaKCHUMaJIbHAsI KOHIICHTPAIIHS BPEIHOTO BEIIECTBA, HE BBI3BIBAIOIIAS

') HETaTUBHBIX MOCIIEICTBUH Yy JIIOACH

1) HanOOoJIbIIIasi KOHIICHTPAIIHS BPETHOTO BEIIECTBA B MUTHEBOW BOJIE

6. Ilpouumatime enumamenvHo mecm u vibepume HeCKOIbKO 8APUAHMOE OMEema.
OTMeTh Ha3BaHUS BEUIECTB, OMACHBIX JIJISI dKUBBIX OPTaHU3MOB:

A) caxapo3a

b) xnopua Hatpus

B) runpokapbonaTt maraus

I') yrapHsslii ras

J1) a3oTHas KucI0TA

7. IIpouumaiime sHumamenbHo mecm u 8vibepume HeCKOIbKO 8apUAHMO8 OMeema.
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JI71s1 OYMCTKU BO3/1yXa OT YTIEKUCIOTO T'a3a MOKHO MCIOJIb30BaTh BOJIHbBIE
PacTBOPbI BELIECTB:

a) KNO3

0) H3PO4

B) Na2CO3

r) HCI

1) NaOH

8. Ilpouumaiime gHumamenvHo mecm u 8blbepume HeCKOIbKO 8APUAHINOE OMEema.

VYkaxu BelecTBa, C IOMOIIBIO KOTOPBIX MOKHO OUYHUCTUTH BO3JTyX OT MIPUMECH
CEPHUCTOrO rasa:

a) cynbdat 6apus

0) okcup O6apus

B) COJISIHAsI KUCJIOTA

r) pochopHas kucmora

1) TUAPOKCHUI HATPUS

9. Pewuume 3a0auy

OnuH 13 cioco0o0B yAaleHUs: CEPHUCTOIO ra3a U3 NPOAYKTOB CKUTAHUS TOILJIMBA
3aKJIF0YAETCS B €T0 MOTJIOIICHUH CyClieH3uel KapOoHaTa KaabIus.

Brruncnu Maccy kapOoHaTa Kajablivs, KOTOPBIN TpeOyeTcs i yAaaeHus
CEPHUCTOrO raza, 00pa3oBaBIIEroCs NP CropaHuu 2,4 T yris, B KOTOPOM cojepxxurcs 1,8
% cepbl. DpdexTuBHOCTh MeTOAa cOcTaBSIET 34 %. (TOYHOCTH BEIYUCICHUNA — /10
THICSTYHBIX. OTBET OKPYTJIU JIO IECATHIX. )

10. Pewume 3a0auy

B cyTku yepe3 nérkue yenoBeka npoxoauT B cpeanem 310 m? Bo3ayxa. Beruncin
Maccy cepoBOAOPOAA, MOMANAOUIETO B OPraHMU3M YEJIOBEKA 3a IBOE€ CYTOK B TOMEUIECHUH,
B KOTOPOM cojiep>kanue cepoBoaopojia npesbimaet [IJIK B 2,5 paza. I[1/IK cepoBomoposa
B Bo3nyxe coctaisieT 0,008 mr/m?. (TOUYHOCTh BBIUUCIIEHUN — JIO THICSYHBIX. )

11. IIpouumaiime 6HUMamenvbHo mecm u 8bloepume HeCKOIbKO 6aPUAHMOE
omeema:

OtMmeTh (hOPMYJTBI STOBUTHIX BEIIECTB:

a) 02

0) CO

B) C6H1206

r) NaCl

n) CH20H-CH20H

JlabopaTtopHbie paboTsl 1o pazaeny 1 «TeopeTudeckue OCHOBBI XUMUN» U pasfeiy 4
«YTIEBOIOPOABDY.

Paznen 1. TeopeTruueckne 0CHOBbI XUMMH.
JlaGopaTopHasi pabora 4. «Peaknuu rugpoansa

HazBanue tembl Tema 1.7. «PacTBOpBI, TEOPUS FTEKTPOJIUTHIECKOMN
JUCCOLIMAIIMN U MIOHHBIN 0OMEH»
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Pesynbrar o0yueHus

OK 01; OK 02; OK 04; OK 07
I1P6 02, ITPG 10

1. Bonmpocsl AJis1 10nmycKa K JiadopaTopHoii padorte
a) copMyIHpYyHTE MENb MIIAHUPYEMOT0 SKCIICPUMEHTA;
0) 0OBsSICHUTE, KAaKOH TPOIIECC HA3BIBAIOT THAPOIU30M, KaKO OH OBIBACT;

B) 00BSACHUTE, KaKH€ CYIIECTBYIOT CIIOCOOBI JI0Ka3aTeIbCTBA CYIIECTBOBAHUS THIPOJIH3a

HEOPraHMYECKUX U OPTaHUYECKUX BEILIECTB;
r') OOBACHUTE, KaK COCTABJISICTCS YPABHEHUE THUAPOIIN3A;

n) oObsicauTe, 4To Takoe pH? Kak 3aBHCHT maHHBIN TMOKa3aTellb OT KUCIOTHOCTH WA

OCHOBHOCTH CpCAbI PaCTBOpaA,

G) 00BICHUTE X0 BBITTIOJIHCHUA OKCIICPUMCHTA 110 PCIICHUIO KAUCCTBCHHBIX 3a/1a4,

}K) MNEPCUUCIINTC OCHOBHBIC ACIICKTHI COGJII-OI[CHI/IH TEXHUKH OC30I1aCHOCTH IIpu pa60Te C

arpecCUBHBIMU peareHTaMmu (TUAPOKCU]T HATPHS).

2. IlpoBeneHne ONbITOB

OobopynoBanue u nmocyaa

PeakTuBbI

1. CrexIsiHHBIC TTPOOUPKU

PactBop NaOH

2. [lITaTuB 17151 TPOOUPOK

PactBop NaSO4

PactBop AICI3

PactBop Na,CO3

PactBop Cu(OH);

ok wiN

KuciioTHO-OCHOBHBINM UHIUKATOP

AJroputm nposeaeHnst onbiTa Ne 1

Bonpocs! u 3aganust

3aganme Ne 1. B tpex npobupkax mnon
HOMEpaMH HaXOoJATCS pPaCTBOPHI TPEX
CoJIeH: XJIOpHUaa aTlOMUHUS, Cynbdara
HaTpus, KapooHara HaTpus. He
MOJIB3YSICh APYTHUMH PEaKTHBAMH,
OMPENEIUTE COCTAaB KAKION NPOOUPKHU

1. laTh 0OBsICHEHHE TTPOBEICHHBIM
OTIBITaM.

2. CocTaBUTh YpaBHEHUS PEAKIUN,
MPOTEKAIONTUX B MPOOUPKE B
MOJICKYJIIPHOM ¥ HOHHOM BHJIaX.

AJIropuTM NpoBeAeHHus onbIiTa Ne 2

Bonpocsl u 3a1anus

3apanue Ne 2. Uto npousoiizer, eciu
OXJIAJIUTh PACTBOp KapOoHaTa HATPUs
WM 100aBUTh K HEMY THIPOKCHU/T
HaTpus?

1.1. Hanmute B mpoOupky 1-2 mi
pacTBopa kapOOHaTa HATPU.

1.2. Onyctuth NpoOUPKY B CTaKaH ¢
OY€Hb XOJOIHON BOJOMN MU CHETOM.

1.Kakoit uHAKATOP JTy4lIe
UCIIOJIB30BaTh JJIsI ONIPEICTICHUS CPEIbI
pactBopa?

2. CocTaBUTh COOTBETCTBYIOIINE
YpaBHEHUS XMMHUYECKUX PEaKIuid, B
MOJIEKYJIIPHOM U HOHHOM BHJIaX
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1.3. IIpoBeputh cpeny pacTBopa npu
MOMOIIY KHUCIIOTHO-OCHOBHOTO
UHIUKATOPA.

1.4. JTo6aBUTH K pacTBOpY KapOoHaTa
HaTpUs TUJIPOKCU]T HATPUS

AJIropuT™M NpoBeaeHus onbiTa Ne 3 Bonpocs! u 3aganust

3amanue Ne 3. [IpoGiaeMHBIN OMBIT. 1. CocTaBUTH COOTBETCTBYIOIIHE
1.1. B ogHy nmpoOUpKy ¢ pacTBOPOM | ypaBHEHHUS XUMUYECKUX PEaKIIHii, B
cynbdara menu (1) mpumuTh pacTBOp | MOJICKYJIIPHOM M HOHHOM BHJIaX
TUAPOKCUIA HATPUSI.

1.2. Bo BTOpY!IO MPOOUPKY C
pactBopoM cyibbara meau (11)
MIPUJIUTH PACTBOP KapOOHATa HATPUSI.
1.3. CpaBHUTD LIBET 00pa3yIOMINXCS
OCaJKOB.

1.4. O6patuTh BHUMaHUE HA
BBIJICJICHUE Ta3a B OJIHOM U3
IPOOUPOK.

1.5. Onpenenuth, OTKyZa MOXKET
BBIJICIIATHCA 3TOT ra3?

1.6. IIpoBepuTh Ka4E€CTBEHHBIN
COCTAaB ras3a ropsimes Jy4YnHKOM.

1.7. O0BACHUTH TPOUCXOSIIIEE

SBJICHUE
AJroputMm nposejieHus onbiTa Ne 4 Bomnpocs! u 3axanus
3ananmne Ne 4. [Ipobnemusbiit onbIT. | 1. OOBSCHUTH TPOUCXOSILEE SBIICHUE.

1.1. K pactBopy xnopuzaa amomunnsi | 2. COCTaBUTh COOTBETCTBYIOIINE
IPUWINTH PACTBOP KapOOHaTa HATPHUSL | YPABHEHUS XUMHUUYECKUX PEAKIIUM, B
MOJIEKYJIIPHOM U MOHHOM BHJIaX.

3. OTBETUTH HA BONPOCHI.

JlJ1s1 94ero B MEAUIIMHCKOW TTPAKTUKE
MCIIOJIB3YIOT PACTBOP MUTHEBOU COIBI
TSl TIOJIOCKAHUS IPU BOCTIAIMTENIbHBIX
3aboneBanusx ropia? Kakosa poib
rugponusa B mpupoje? [Touemy pactBop
MbLja TIEHUTCA B BOJE?

3. O0paboTKa pe3yJbTaTOB ONBITOB

1. Ilpoanamm3upoBaTh COOTBETCTBHEC IIOJYYCHHBIX pE3yJHTATOB THIIAM THJIPOJIH3A.
CrnenaTh COOTBETCTBYIOIIHUE BBHIBOJIBI.

2. ChopmyaupoBaTh BBIBOJLI O 3aBUCHMOCTH THIA THUAPOIM3a M KUCIOTHOCTH CPEIbI
pacTtBopa.
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Pa3znen 4. YraeBoaopoanbl. JIabopaTtopuasi padora 8. «CBOMCTBA YIJI€BOJIOPOI0B»

Ha3zBanwne TeMbl Tema 4.2. « PUBUKO-XUMHUUYECKUE CBOMCTBA
YIJIEBOJAOPOI0BY»

PesynbTaT 00yueHus OK 02, OK 04, ITP6 07, ITP6 08

1. Bonpochl AJ191 1onycKa K J1a0opaTopHOii padorte

a) copMyIHpYyHTE TEb MIIAHUPYEMOT0 SKCIICPUMEHTA;

0) 0OBSICHUTE, K KAKOMY KJIACCy OPTAaHUUYECKHUX BEIIECTB OTHOCHUTCS ITHIICH;

B) OOBSCHHUTE, KAKUMH XUMUYCCKUMH CBOWCTBAMH O0JIaIaf0OT BEIIECTBA JaHHOTO KJIacca,
KaKre KaueCTBEHHBIC PEAKITUH JJI UX OOHAPYKEHUSI UCTIOIb3YIOTCS,

r) OOBSCHUTE, KaK MOXKHO IIOJyYHMTh BEIIEeCTBAa JAaHHOIO Kjacca COCAUHCHUN B
1a00paTOPHBIX YCIOBHSIX;

1) OOBSICHUTE, U3 YETO COCTOUT MPUOOP ISl OTYUEHHUS ra30B;

€) MEepEeUMCIUTe OCHOBHBIE ACMEKThl COOJIOJEHUS TEXHUKU O€30IMacCHOCTH MpHU paboTe ¢
JIBXX (oTuJOBBIA CHHUPT), arpecCMBHBIMU peareHTamMu (KOHIEHTPUPOBAHHAS CEpHas
KHCIIOTa), HarpeBaTeIbHBIMU MTPUOOpaMu (CIIUPTOBKA).

2. IIpoBeenne ONbITOB

Oob6opynoBanue u nmocyaa PeakTuBbl
1. CrexsiHHBIC TPOOUPKU 1. KonnentpupoBauusiii pactBop H2SO4
2. [tatuB 115 TpoOUPOK 2. DTHUIIOBBINA CIIUPT
3. CnupTtoBka 3. PactBop KMnO4
4, Crouuku 4. bpomuas Boja
5. ITecok

AJroputMm npoBeeHusi onbiTa Ne 1 Bonpocs! u 3aganust

1. TTosmyunTh 3TUJEH AETUIPATALIUEN STHIOBOTO 1. YTo nmpoucxoaut B
crupTa, 0OHAPYKUTh €0, U3yUYUTh €r0 CBOWCTBA. npobupke? Urto
1.1. B mpoOupky HaimuTh 2—3 MJI 3THJIOBOTO CIIUPTa | HaOItomaeTe?
OCTOPOKHO 100aBUTH 6—9 MJI KOHLEHTPUPOBAHHON 2. K xakoMy Ty
CEPHOMU KHCIIOTBI. 3aTeM BCHINATh HEMHOTO XUMUYECKUX PEaKITUi
IIPOKAJICHHOTO TTecKa (IMIECOK MITH MEJIKHUE KYCOYKH OTHOCSATCS 3TH

MIEM3bI BBOJIAT JJIsI TOTO, YTOOBI IPEOTBPATUTH TOUKH | Tiporiecchl? Kak
AKUAKOCTH MPU KUIEHUH ). 3aKPHITh MPOOUPKY MPOOKOW | Ha3bIBAIOTCA?

C Ta300TBOAHON TPYOKOM, 3aKPENUTh €€ B IITATUBE U 3. Kak MeHsieTcsa okpacka
OCTOPOXHO HarpeTh cojiepkumMoe mpoodupku (puc.l) pactBopoB? [Touemy?

4. KakuM 1iamMeHeM
roput 3TriieH? [louemy?
5. CocTaBUTh ypaBHEHUS
IPOTEKAKOLIUX
IPOLIECCOB.
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C,H,OH

29

(xomit.)

\J

Br,  KMnO,

1.2. OcTOp0XHO, PABHOMEPHO HarpeTh CMECh.

1.3. B apyryto npoOupky HanenTe 2—3 mi
pa30aBICHHOTO pacTBOpA MIEpMaHraHaTa Kajus, U
IPOITYCTUTE YEPE3 HETO ras.

1.4. B TpeTbio mpoOUpPKY HAIUTH 2—3 MJT OpOMHOM
BOJIbI, OIIyCTUTh T'a300TBOJIHYIO TPYOKY J0 JAHA 3TOU
POOUPKH U MPOITYCTUTD Yepe3 OPOMHYIO BOJLY
BBIJICTISIOLIHUICS ras3.

1.5. BeiHYTh ra300TBOJIHYIO TPYOKY U3 pacTBOpa U
MOBEPHYTH €€ OTBEPCTUEM KBEPXY, MOKEUb
BBIJICTISIIONIMICS Ta3 (puc.2).

C,H;OH (armio-
BBIY CIIMIPT)

H,SO;

3. O0padoTKa pe3yJIbTaTOB ONBITOB

1. IlpoaHamu3upoBaTh COOTBETCTBHE TOJYYCHHBIX PE3YJIBTATOB CIOCOOAM IOTYYCHUS
HETPEACIIbHBIX YTIEBOAOPOIOB psjna dTuiieHa (ankeHoB). CaenaTth COOTBETCTBYIOIINN
BBIBOJI.

2. ChopmyaupoBaTh BBIBOJ 0 PU3NKO-XUMHUUICCKUX CBOMCTBAX 3THUJICHA.

3. ChopmynupoBaTh BBIBOJ] O ClIOcO0ax 0OOHApPYKEHUS TUIICHA.

Py0exHblil (TeMaTHYECKHI) KOHTPOJIb M0 AUCIHUIINHE « XUMMSD)
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IIpumep TectoBbIX 3aganuii (I).

1. BemecTBo, COCTaB KOTOPOTO BhIpaXeH MoJieKyJisipHOU Gpopmynoit CsHg oTHOCHTCS
K KJ1accy:

1) apensl

2) aJIKaHbI

3) aJIKeHBI

4) aJIKUHBI

2. HazBanwme BemniectBa, hopmysna koroporo: CHs-CH(CHs)-CH,-CH,-OH

1) 6yranon-2

2) TMIEHTaHOJI-2

3) 2-meTun0OyTaHo-4

4) 3-metna0yTaHo-1

3. BemectBo, umeromee popmyny CH,=CH; Ha3biBaeTcs:

1) Tonyon

2) oTUneH

3) ruuepuH

4) nporaHon

4. BeuiecTBo, Ha3BaHUE KOTOPOTO MPOIMMOHOBAsI KUCIIOTA, UMEET POPMYITY:

1) C,HsOH

2) (CHs).NH

3) CH3-CH,-COOH

4) C3HyOH

5. g aikaHOB XapakTepHa peaKkuus:

1) mpucoenunenust Hp

2) XJIOpUPOBAHMS Ha CBETY

3) obecuBeunBanus pactBopa KMnO,

4) nonumepu3anuu

6. MeTaHoJ pearupyer c:

1) Hatpuem

2) BojioM

3) BoJOpoOIOM

4) meTaHOM

7. YKCyCHas KACJIOTa BCTYIIAET B PEAKIUIO C:

1) AgNOs

2) NaCl

3) N&2C03

4) H,0

8. BepHbl 1 yTBEPKIACHUS:

A. AMUHBI POSBJISIIOT OCHOBHBIE CBOMCTBA

b. AMUHOKHCIOTBI IPOSIBISIFOT TOJIBKO OCHOBHBIE CBOMCTBA

1) BepHO TONBKO A

2) BepHO ToJIbKO b

3) BepHBI 00a YTBEPKICHUS

4) HEBEpHO HU OJTHO U3 YTBEPKICHUMN

9. Ypasuenne xumudeckoit peakunuu CoHe+Cl,—CoHsCIHHCI siBstercs:
1) peakiuei 3amereHus1, MpOTEKAIOIIeH M0 paguKaTbHOMY MEXaHU3MY
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2) peakiuuen npucoeAMHEHUs], MPOTEKAIOIIEH M0 PaIMKAIBHOMY MEXAHU3MY

3) peakuuei 3aMelIeHHs], MPOTEKAIOIIEH 10 HOHHOMY MEXaHU3MY

4) peakuueil NpUCOECTMHEHUS, TPOTEKAIOIIEH IO HOHHOMY MEXaHU3MY

10. B peakuuio «cepeOpsHOTO 3epKana» (C aMMHA4YHBIM PAacTBOPOM OKCHIa cepedpa)
BCTYIIACT:

1) sTanon

2) raoko3a

3) rmuepuH

4) kpaxman

11. YcraHoBuTe COOTBETCTBUE MEXIAY Ha3BaHHMEM BEIIECTBA U KJIAcCOM (TPYIIOif)
OpraHUYEeCKUX COCMHEHUN, K KOTOPOMY(-0ii) OHO MPUHAJICIKUT.

HasBanue BemecTsa

A) CH;COOH

b) CH3-CH»-CH3

B) CHQZCH-CHTCH3

I') CH3-CH,-OH

Knacc oprannueckux coeTMHEHU

1) omHOATOMHBIE CIUPTHI

2) yriaeBOIbI

3) kapOOHOBBIC KUCIIOTHI

4) apoMaTHYECKHE YTIIEBOI0OPOIbI

5) HenpeaeNbHbIE YTIEBOIOPO/IbI

6) penenbHbIE YTIeBOI0POIbI

12. B cxeme npeBparieHui

1500°C Cakr +Br;

CH4 — X1 — 6en3on — X»

BelecTBaMu X1 U X2 COOTBETCTBEHHO SIBJISIFOTCS:

1) aerunen

2) aTuneH

3) 6pomOeH301

4) xnopOeH301

5) dbenon

6) LUKJIOTeKCaH

13. Onpenenute MoJIeKyJISIpHYIO (popMyITy BeliecTBa, coaepxariiero 37,5% yriepona,
50% xucnopona u 12,5% Bonopoaa. OTHOCUTEIbHAS TIJIOTHOCTD IMapOB ATOTO BEIIECTBA 10
BOAOpONY paBHa 16.

1) CH;OH

2) C;HsOH

3) HCOOH

4) C¢HsOH

14. Cxonpko JTUTPOB BOAOpoja morpedyercs mis oOpaszoBanus 10,2 T 3THIOBOTO
CIIHMPTA U3 AlETaNbJIETU I, €CJIM BBIXO MPOAYyKTa peakuuu coctaBisieT 80%?

1)6,2n

2)3,1n

3) 12,75 n

4)11,2 n
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Ipumep nucbmennnix 3aaau (I1).

1. JlaiiTe Ha3BaHWA OPraHUYECKMM COCIUHEHHUSM MO XHUMHYECKUM ¢opMmysam ¢
WCIIOJB30BaHUEM TPUBUAIBHON MM MEXIYHAPOIHON CUCTEMAaTUYECKOM HOMEHKIIATYPHI:

a) CszOH

6) (CHs)2NH

B) CH3-CH(NH2)-COOH

F) C3H9N

I[) CH3CH2HC:O

e) CeHsCHzOH

2. CocraBbTe TOJIHBIE M COKpAIllEHHbIE CTPYKTYpHbIE (OPMYJbl OPraHUYECKUX
BEIIECTB OTIEIbHBIX KJIACCOB IO MX HAa3BAHHUSAM B COOTBETCTBUU C MEXKIYHAPOIHOU
HOMEHKJIATypOH:

a) METHJIOEH30]1

0) aHWIUH

B) 3-MeTHWIOyTaHAIb

T') HUKJIOTEeKCEH

1) Oyraguen-1,2

€) 2-MeTuinponanos-1

x) OyTuH-1

3) aMHUHOYKCYCHAasi KUCIIOTa

3. CocTaBbTe ypaBHEHUS XUMUYECKUX PEAKLIUNA COIVIACHO CXEME MPEBPALICHUN:

1500°C Caxkr +Br;

CH; — X1 — X5 — X3

VYKaxuTe T 1 MEXaHU3M pPEaKIiy, HA30BUTE 00pa30BaBIITNECS BEIIECTBA.

4. Onpenenure MOJEKYISIpHYIO (OpMYITy BelecTBa, coaepsxkaiiero 37,5% yraepona,
50% xucnopona u 12,5% Bopopoaa. OTHOCUTEIbHAS TIJIOTHOCTD IMapOB ATOTO BEIIECTBA 10
BOJOpOY paBHa 16.

5. CkoJIBKO TUTPOB BOJIOpOa moTpedyeTcs A oopazoanus 10,2 r 3THIOBOTO ciUpTa
U3 alleTaJIbJICTH/Ia, €CJIU BBIXOJI POAYKTA peakiuu coctaiseT 80%?\

Keiicol
Keiic Nel. «XJu10p B )KU3HHU Y€JI0BEKA)
YueHbl€ BBISICHUJIN, YTO €CTECTBEHHBIE OPraHUYECKHUE BEIIECTBA BCTYIAIOT B PEAKIIUIO
C XJIOPUPOBAHHOU BOJOW W3-TI0OJI KpaHa, 00pa3ys OMacHbIe COCAMHEHUSI, KOTOPhIE MOTYT
CIIy>KUTbh NPUYNHOMN paka. Takue coenuHeHus Ha3bIBalOTCA MX, TO ecTb «MyTareH ukc»
i «Hens3BecTHbI MyTaren».
3amanus:
1. [IpemmoxuTe CiOCOOBI YMEHBIIICHHUS SITIOBUTOTO BIUSHUS XJIOpa B MUTHEBOU BOJIC
Ha OpraHHu3M YeJIOBEKA.
2. Ucxons n3 cBoel KU3HEHHOW MTPAKTUKH, MPUOIU3UTEIHLHO PACCUUTANTE, CKOJIBKO
XJIOPUPOBAHHOMW BO/JIbI BBl UCIIOJIB3YETE B TCUCHUE THS U JJISI KAKUX LIeJICH?
3. Kakue opranbl yenoBeka 00JIbIlI€ BCETO CTPAJAlOT OT BO3ACHCTBUS XJiopa?
4. Kak BIMs€T XJOPUPOBAHHAS BOJA HA YEJIOBEKA MPU KylaHUU?
5. HaliquTe nonoiHUTENbHY0 MHGOPMAIIMIO O 3aMEHE XJIopa Ipu 00e33apaKkuBaHUH
BOJIBL.
6. Hccnenyiite pa3ivuHble TOBApbl OBITOBOM XUMHHM B CBOEM jome. CocCTaBbTe
CIIUCOK XJIOPCOAEPKAIIMX COSAMHEHHM, YKaXKUTE MEpPbl 0€30MaCHOCTH MPU pabOTE C HUMHU.

75



Keiic Ne2. «Bogopoaomoouiu — mar B Oyayuiee»

B coBpeMeHHOM Mupe Ha MepBbIA IUTAH BBIXOAAT MPOOJIEMBbI TPOU3BOJCTBA
DKOJIOTUYECKM YHUCTHIX aBToMoOwmieir. Ha TIlstom MockoBckom MexmyHapoaIHOM
aBrocanione BA3 mpencraBui cBOIO HOBUHKY «Jlama-AHTIm» ¢ OauioHaMu BOAOpOaA U
KHUCJIOpOAA.

3anaHus:

1. Tloyemy MHOTHE aBTOMOOWJIBHBIE KOMIIAHUHM pa3paldaThIBAIOT aBTOMOOWIIH,
paboTaronire Ha BOJOPOJTHOM TOTUTHBE?

2. Kax BBIXJIOMHBIE T3kl aBTOMOOMIIEH, paOOTAOIIMX Ha YIJIEBOJOPOIHOM TOTUINBE,
BIIMSAIOT HA 3I0POBbE YEIOBEKA?

3. Kakue «+» B «—» Bbl BUIUTE Y BOAOPOIOMOOUIICH?

4. Haitnute JOMOJHUTENbHYIO HHPOPMAIIUIO 00 UX YCTPOUCTBE.

5. Ecnu B Bamieil ceMbe WM y BalllMX 3HAKOMBIX €CTh aBTOMOOWIIH, MOJCUYUTANTE,
CKOJIbKO PUOJIU3UTETHHO JIUTPOB OCH3MHA, ra3a U KAaKOH MapKH UCIOJIb3YETe €3KETHEBHO.

6. Kakue BemiecTBa U B KAKOM KOJIMYECTBE MOTYT HAXOJHWTHCSA B BBIXJIOMHBIX razax
BallIMX aBTOMOOUJICH?

TEMATUKA PE@EPATOB
PannoakTuBHBIC 2IEMEHTHI
CoenuHeHUs IEPEMEHHOTO COCTaBa
Heopranuyeckue coeIMHEHUSI METAILJIOB
MeTobl IOJTy4eHHsI BEIIECTB 0COO0M YUCTOTHI
TepMocTONKHE MaTepUaNIbl B COBPEMEHHOM TEXHUKE
KoMmrutekcHble coeIMHEHNS CEMENCTBA Kee3a
KomruiekcHbie COeTMHEHHST METAIIOB
Bomopos kak ocHOBa XMMHYECKOW TEXHOJIOTHH U SHEPTUU Oy yIIETO
XUMHYECKHUM COCTAB 3€MJIM U KOCMOCa
0. CoenunHeHus cepbl U OKpYyXKarolas cpeaa
11. Kepamuka — maTepuan OyayIiero
12.  Xwumusa atMochepHOTO 030HA
13. TIpoGnema cBsi3aHHOTO a30Ta
14. Xwumus 1 1IBET HEOPTAHUYECKUX COCAUHEHUM
15. Honbl MeTaJlJIa B )KUBOM OpraHU3ME
16. buoHeopraHnyeckast XuMus
17. Koppo3sus MeTamioB U METOAbI 3alIUTHI OT KOPPO3UHU
18. Metamibl saepHON TEXHUKH
19. HeoObrunbIe CBOMCTBA OOBIYHON BOIBI
20. bmaroposgubie rasbl
21. Heopranuueckas XuMusi 1 MEIUIIMHA
22. HoOeneBckue naypearsl B 00JIaCTH XUMUU
23. PamuoakTHBHBIE U30TOIBI M UX IPUMCHEHUE
24. A3sor. CoenuHeHus a3ora
25.  ®ochop. Coenunenus gocdopa
26. VYruepon
27. Kpemuuit
28. Kwucnopon
29. buoreHHbIe AJIEMEHTHI

HoOoo~NoORWNE
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30. XwuMus raJoreHoB.

3.2. TunoBble KOHTPOJIbHBIE 3aJaHUS JIJIS IPOMEKYTOUYHOM aTTecTAIUN
o0y4aromuxcst

Teopernueckue Bonpocsl K 1 depeHIUPOBAHHOMY 3a4eTy:

1.Ileprnonnueckuii 3aKOH U MEPUOANYECKAsT CHCTEMA XUMUYECKUX dnnemMeHToB JI.M.
MeHpeneeBa B CBETE€ TEOPUH CTPOCHHS ATOMOB.

2.07EeKTPOHHOE CTPOCHHE AaTOMOB 3JIeMEHTOB. (OCOOEHHOCTH pPa3MEIICHUS
AJIEKTPOHOB IO OPOUTANIAM B aTOMAaX MajblX M OOJIBIIUX TIEPUOJIOB.

3.Hemetamnbel - mpocThle BeleCcTBa, (PU3NYECKHE, XUMHUYECKHE CBOMCTBA H
IPUMEHEHHUE.

4.001mas xapakTepUCTHKA METANIOB, (PU3MYECKUE U XUMUUECKHUE CBOMCTBA.

5.Koppo3us MeTaioB U MepsI IPENOXPAHEHUS] OT HEE

6.MeTaibl U UX CIUIaBBbI.

7.Knaccudukanus MeTamioB, GU3NYECKUE U XUMUYECKHUE CBOMCTBRA.

8.7Kene3o, ero coeqMHeHN U NPUMEHEHUS.

9.Heopranuueckue u OpraHMueCKue OCHOBaHMS, UX CBOMCTBA U KilacCUDUKALIMSL.

10.Knaccudukanuss coneil, CBOWCTBa, Mody4YeHue, npuMmeHenue. OTaeabHbIC
IIPEACTABUTENH COJIEH.

11.Knaccudukanus oKkCua0B, BUAbL, CBONCTBA U MOJyYECHHE.

12.Heopranuyeckre 1 OpraHu4eCKUEe KUCIOThI, UX CTPOEHUE U CBOMCTBA.

13.Knaccudukaiys XUMHUYECKUX pPEAKIMA B OPraHMYECKOW M HEOPraHUYEeCKOM
XUMHUHU.

14 Knaccuduxaius XMuMUYECKUX PEaKITUi, TUITBI PEaKITUi.

15.06patuMOCTh XUMHUYECKUX pPEAKIUH. XUMUYECKOE PABHOBECHE, YCIOBUS €ro
CMELICHMUS.

16.CKOpOCTh XMMUYECKUX pEAKIUi. Y CIIOBUS, BIUSIOIINE HA CKOPOCTh PEAKLIHA.

17.Buapl XUMHYECKOHN CBSI3U B HEOPTAaHUYECKUX M OPraHUYECKUX COCTUHEHUSAX.

18.THmbl KPUCTAIUTNYECKUX PELIETOK.

19.lucniepcHbIE CUCTEMBI U UX TIPUMEHEHUE

20.1uepTHbIE rassl.

21.3omepus OpraHuueCKUX COCIMHEHUN U €€ BUBI.

22.1IpenenpHble YTIIEBOAOPOIbI, UX CTPOEHUE U CBOMCTBA. OCHOBHBIE HAIIPABIICHUS
MIPOMBIITUICHHON TIepepadoTKU

23.OTuneHOBbIE YTIEBOJOPObI, UX CTPOCHUE, CBOMCTBA, MOTYyUYECHHUE U PUMEHEHUE.

24 .HenpenenbHbI€ YIIIEBOAOPOABI - AJIKEHbI. DTUJIEH U €r0 TOMOJIOTH.

25 uxnonapaduHbl, CTPOCHHE, CBOWCTBA U MPUMEHEHUE.

26./lueHoBbie yIriieBOAOPOAbI, UX CBOMCTBA U IPUMEHEHHUE.

27.Hedts, ee cocTtaB u cBoiCTBa, HEPTENPOAYKTH U MX nMpuMeHeHue. [lepepaboTka
Hedru.

28.beH3on kak MNpeAcTaBUTEIb apOMATUYECKHX YTJIEBOJAOPOJOB, €ro CTPOECHHE,
NOJIyYEHHE, CBOWCTBA U IPUMEHEHHUE.

29.®DeHon, CTpoeHue, CBOMCTBA U IIPUMEHEHHUE.

30.Kayuyk, ctpoeHue u cBoiicTBa. HaTypanbHbIi 1 CHHTETUUECKUN KaydyKH.

31.TepMonnacTUyHble TOJMMEPBI, CTPOCHHUE, CBOWCTBA, TMPEICTABUTEIN W
IPUMEHEHHUE.
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32.IlpenenpHble OJTHOATOMHBIE CHUPTBI, UX CTpoeHue, cBoicrTBa. [lomydenue wu
IPUMEHEHHUE ITUJIOBOTO CIIUPTA.

33.MHOroaToOMHbIE CIIUPTHI.

34 Anpperuapl, WX CTpoeHHME M cBoWcTBa. IlomyyeHue W NpUMEHEHHE
dopMmanbaeruia u areranbaeruia.

35.IlpenenvHble OJJHOOCHOBHBIE KapOOHOBBIE KHCIOThI, UX CTPOCHHUE, CBOWCTBA,
IIPUMEHEHUE YKCYCHOM U MYPaBbUHOM KHCIIOT.

36.Cnoxubie 3GupsbI.

37.Kupsl, uX CTpOCHUE U CBOWCTBA, CIOCOOBI TEXHUYECKON MEPEepabOTKH.

38.I'moko03a U ee CTpOeHUE, CBOMCTBA, MPUMEHEHHE, OMOJIOTUYECKAas POJIb.

39.Caxapo3a, CTpoeHHE, CBOMCTBA, IPUMEHEHHE.

40.KpaxMan u 1e/UI0703a, CpPAaBHEHHE WX CTPOEHUS U CBOICTB, 00JacTH
IPUMEHEHHUSL.

41.Amunbl.  CpaBHUTENbHAsg  XapaKTEpPUCTUKA  CBOWCTB  NpPEACIbHBIX U
apoOMaTUYECKUX AMUHOB U UX IPUMEHEHHE.

42.AMUHOKHCIIOTBI, UX CTPOEHUE, CBOMCTBA, OMOJIOTHYECKas pOJIb U IPUMEHEHHUE.

43.benku, UX COCTaB M CBOMCTBA

44 HyKkJenHOBBIE KACIOTHI

IIpakTyeckue 3aganus K 1M PepeHNPOBAHHOMY 3a4eTy:

IIpakTnueckas padora Nel. OCHOBHBbIE IOHATHS M 3aKOHbBI XUMHH

1.B kakoM oTBeTe NMpUBEAEHBI MPOCTHIE BEIIECTBA?

1) Na, CI2, H2 2) H+, S2-, PO43- 3) HCI, CO2, NO 4) H, ClI, O.

2.Ilo ¢popmynam mpHUBEAECHHBIX COCTUHEHUN OMPENEUTh, B KAKOM OTBETE METaJll
MUMEET MOCTOSHHYIO BaJIEHTHOCTb.

1) PbCI2, PbO2 2) CrO, CrCI3 3) Al203, AICI3 4) MnO2, MnCI2

IpakTnueckas padora Ne2. OCHOBHbIE OHATHS U 3aKOHbI XUMHH

1. B xakoMm otBeTe (opmyisia BemiecTBa sBISIETCS (HOPMYJIOH MOJIEKYJBI 3TOTO
BelecTna’?

1) H20 2) NaCl 3) Al203 4) KNO3

2.Ilo BameHTHOCTH XJiopa W cepbl B coeauHeHusx ¢ Bogopoaom (HCl u H2S)
OTPEICNIUTh BaJIEHTHOCTh MbIlIbAKA B coequHeHus X AsClS u As2S3.

HVulll2)yVuV3)Illulll4)VulV

3.Kakoe u3 MpHUBENCHHBIX 3HAYECHHIl COOTBETCTBYET MOJSIPHOM Macce aTOMOB
Kucjaopoa?

1) 16 2) 16 r/moms 3) 32 4) 32 r/moib

IIpakTnueckas padora Ne3. OCHOBHbIE OHATHS U 3aKOHbI XUMHH

1.Beruncnute Maccy aByx wmodib ruapokcuaa meau (II)? Ckonbko Momekyn
COJICP’KUTCS] B 3TOM KOJIMYECTBE BEIIECTBA?

1)981;1,2:10%2) 98 1; 6,02-10%23) 196 1; 6,02-102 4) 196 1; 1,2-10%

2.Kaxoii 06beM (mpu H.y.) 3anuMaroT 9-10% Monexyn Bogopoaa?

1) 3,349 M3 2) 33,49 1 3) 334,9 mn 4) 3349 mn

3.BBIUMCINTE OTHOCUTEIBHYIO MOJIEKYISPHYIO Maccy rasa, OJHWH JHUTP KOTOPOTO
(pu H.y.) umeeT maccy 3,17 r.

1)  35,52) 71 r/mounsb 3) 71 4) 35,5 r/monb
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IIpakTuyeckas padora Ned. [lepuoanyeckuii 3aK0H M NePUOANYECKAA CHCTEMA
xumMuuyeckux 3jeMenToB {. U. MeHnaesieeBa M CTpoeHUe aTOMA

1.UeMy paBeH MOJIOKUTENIbHBIN 3apsi aToma?

1) Yucy npotoHOB B szipe 2) AtomHoi Macce 3) Uuciny HelTpoHOB B siape 4) Hucnmy
ABorazipo

2.Kakoe KBaHTOBOE YHMCJIO ONPEEISAET OPUEHTALIUIO SJIEKTPOHHOTO 00IaKa?

1) I'naBuoe 2) OpOutansHoe 3) MarautHoe 4) CriuHOBOE

3.Kakoii moypoBeHb B aTOME 3aMO0JIHAETCS JIEKTPOHAMHU I10CIIe 5S- MOAYpOBHS?

1) 6s 2) 5p 3) 4d 4) 4f

4.Yemy paBeH aTOMHBIA HOMED 3neMeHTa B [lepuoguyeckoi cucteMe, 3JIeKTPOHHAs
dbopmyna kotoporo 1s22s22p63s23p64s23d8?

IIpakTnueckas padora NeS. Ilepuoanyeckuii 3aKOH U NMEPUOANYECKAS CHCTEeMA
xumMu4deckux diemeHToB Jl. . MenaeneeBa u crpoeHue aroma

1.Kakue anemMeHTapHbIE YaCTHUIbI BXOJAT B COCTaB aTromMa?

1) Onexrponsi 2) [Ipotonst 3) Heiirponst 4) Bee nepeunciennbie

2.Kakas 3aKOHOMEpPHOCTH OMpEAeIIeT MaKCHUMajlbHOE YHCIO DJJIEKTPOHOB Ha
SHEPreTUYECKUX YPOBHAX U MOJAYPOBHSIX B aTOME?

1) [Tpunuun Haumensineit suepruu 2) [punmun [laynu 3) Ipasuno KieukoBckoro
4) IlpaBuno XyHaa.

3.CKOJIBKO HECITAPEHHBIX JICKTPOHOB B aTOME KPEMHMUS ?

IIpakTnuyeckas padora Ne6. Ilepuoanueckuii 3aK0OH U MEPUOANYECKASA CHCTEMA
xumMu4deckux diemMeHToB . . MenaeneeBa u crpoeHue aroma

1.V kakoii rpynmbl YacTHI] JIEKTPOHHBIE (POPMYIIBI OJTMHAKOBBIE?

1) Na, Mg, Al 2) Na+, Mg2+, Al3+ 3) H-, H, H+ 4) F—, Cl—, Br-

2.YemMy paBeH aTOMHBI HOMED dJIeMeHTa B [lepuoandeckon cucrteMe, aIeKTpOHHAs
dbopmyina kotoporo 1s22s22p63s23p64s23d6?

3.Urto nmoka3bIBa€T aTOMHBIN HOMEp 3neMeHTa B [lepuoanueckoit cucreme?

1) BanentHocTh anemenTa 2) [lonoxxkutenbHbIi 3aps sapa aToma

3) AtomHyto Maccy 4) Uuciao u30TOMOB AJIEMEHTA.

IIpakTnueckas padora Ne7. CTpoeHue BeuecTs

1.B kakoii moJekyse uMeeTcs TpoHasi CBsi3b, 00pa30BaHHAS OJHOW G- CBS3BIO U
JBYMSI T-CBSI3SIMU?

1) NH3 2) 02 3) H20 4) N2

2.Uemy paBeH BaJ€HTHBIM YroJl B MOJIEKYJaX M HOHaX, 0Opa3oBaHUE KOTOPBIX
COTPOBOXKAETCS Sp3-THOpUAN3AIIMEH, €CITH BCe THOPHUIHBIE OpOUTAIH — CBS3bIBAIOITHE?

1) 1200 2) 1800 3) 900 4) 109,50

IIpakTuueckas padbora Ne§. CTpoenue BemecTn

1.B kakoit MosekyJsie HaubobIIas AJIMHA CBS3U?

1) HF 2) HCI 3) HI 4) HBr

2.B kakoii MoJieKyJie KpaTHOCTh cBs3u paBHa Tpem? 1) NH3 2) N2 3) CO2 4) BF3

IIpakTuueckas padbora Ne9. Crpoenue BemecTn

1.Ykaxxute KaTUOH C HAUOOJIBIIIUM TOJISIPU3YIOIIUM JICUCTBUEM:

1) Li+ 2) Na+ 3) K+ 4) Ag+

2.YKa)XUTe COCIMHEHUE C MOHHBIM TUIIOM XUMUYECKOU CBSI3U:

1) CO 2) CI,07 3) P05 4) MgO

IIpakTuueckas padora Nel0. Boma. PacTBopbl. JJIeKTPOJIUTHYECKAA
AUCCOUMALMNS
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|.Beiuncnuth JaBieHue napa pactBopa, cojepxamiero 34,23 caxapa C12H22011,
pactBopenHoro B 45,05 r Boasl npu T = 338 K, ecniu PO(H20) = 2,5-104 Ila.

IIpakTnueckass padora Nell. Boma. PacTrBopbl. JJeKTpPoJIHTHYECKAS
AUCCOMAUS

1.UeMy paBHa TeMmIiiepaTtypa KUIIEHHUSI pacTBOpa, cojepxkamiero 1 r HutpoOeH3ona
C6HS5NO2 B 10 r 6en3omna, ecimu Ka(6enzona) = 2,57, a Tkun(6en3ona) = 80,2 °C?

1) 82,29 °C 2) 2,09 °C 3) 78,11 °C 4) 80,2 °C

2.Yemy paBHO ocMoTHUEcKOe JaBieHue 2 M pactBopa riatoko3sl COH1206 o6beMom
2 nnpu 0 °C?

1) 1,01-106 ITa 2) 2,1-109 [Ta 3) 1-106 I1a 4) 1,01-108 I1a

IIpakTnueckas padora Nel2. Boma. PacrBopbl. JJIeKTPOJIHTHYECKAS
AUCCOLMALMS

1.3amaHne Ha BRIYMCIICHUE MOJIEKYJISIPHOM MAacChl HERJIEKTPOJIUTA

2.Ha xakue UOHBI TUCTOLMPYET B BOAHOM PACTBOPE OPOMHUI THAPOKCOOapus?

1)Ba2+, HBr, 02—  2) BaOH+, Br- 3) BaO+, HBr  4) Ba2+, OH-, Br-

IIpakTuyeckass padora Nel3d. Boma. PacrBopbl. JjeKTpoJUTHYECKAs
AUCCOUMALMS

1. Kak u3aMeHsieTcs CTeneHb JUCCOIUALIUY AJICKTPOJIUTA ITPU pa30aBIeHUH pacTBOpa?

1) YBennuuBaercs 2) Ymenbinaercs 3) He usmensiercs 4) Het cBsizn

2.YeMy paBHa MoJisipHas KoHIeHTpauusi H+-noHOB B pacTBOpe, €CJIM KOHICHTPALUS
OH-—- nonog pasna 4-10-10 mons/n?

IIpakTnueckas paGora Nel4. Boma. PacTrBopbl. JJIeKTPOJIUTHYECKAS
AUCCOLMALIMS.

1. Boeruncnute nasnenue (npu T = 343 K) mapa pactBopa, coaepxaimiero 3,2 T
metusioBoro cnupra CH3OH B 36 r Boabl, €ciau JaBJI€HHE Mapa YUCTOM BOABI MPHU 3TOU
temneparype paBHo 31157 Ila.

2.Uemy paBHa Temneparypa kunenusi 10 %-ro pactBopa riroko3st COH1206, ecnu
Ka(H20) =0,516, a Tkunn(H20) = 100 OC?

IIpakTuyeckasi padora Ne 15. Teopust 3JIeKTPOJIUTHYECCKOH TUCCOMALNH.

1.BeibepuTe 35eKTpoauT, 00pa3yronuii Mpu Juccouanu nousl H+

a) CaCl2; 6) HCI; B) KOH; r) KCI

2.Br1bepeTe BelecTBo, JUCCOIMUpyollee ¢ oopazoBaHrueM anHnoHoB OH-:

a) CaCl2; 6) Ca(NO3)2; B) Ca(OH)2; r) HNO3

IIpakTuyeckasi padbora Ne 16. Teopusi 3JIeKTPOJIMTHYECKOM TUCCOMALHN.

1. Beibepute 31eKTPOIUT, 00pa3yrOIIHil Py JUCCOIHAIIMN HOHBI H+

a) Ca(OH)2; 6) Na2Z02; B) H2S04; r) CuSO4

2.BribepeTe BemiecTBoO, quccoruupyomiee ¢ oopazoBanneM annoHoB OH-:

a) CaCl2; 6) Ca(NO3)2; B) NaOH; r) HNO3

IIpakTnueckas padora Nel7. Teopust 3JIeKTPOJNTHYECKOHN TUCCONUATIAN

1. BoiGepuTe snekTpoauT, oOpa3yomuil Mpyu IUCCOIMauyu noHsl H+

a) BaCl2; 6) Ba(OH)2; 8) HMnO4; ) K2S

2.BriOepeTe BeniecTBo, quccoluupyoilee ¢ oopazoBanneM annoHoB OH-:

a) K2S04; 6) KOH; B) KCIO3; r) HCIO4

IIpakTuueckas padora Nel8. Kinaccupukanuss HeopraHn4ecKux coeJUHEHU U
HUX CBOMCTBA

1.Kakumu cnioco6amMu MOXHO MOJTYYUTh OKCUJT IIUHKA:

1) Oxucnenuem metamia 2) Paznoxenunem munepana ZnCO3
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3) U3 nuukoBoit oOmanku ZnS 4) Bcemu npeasio)KeHHbIMUA CIIOCO0aMU

2.Peakuus Kakoro TUMa oCylIeCTBISETCS IPU HarpeBaHUU ruapokcu 0B xenesa (111),
amtomunHus, xpoma (111)?

IpakTnueckas padora Nel9. Knaccudpukanus HeopraHudecKux coeAUHEHU 1
HUX CBOMCTBA

1./l Kakux KHCIOT MOJIIpHAsi Macca 3KBHUBAJEHTAa MOXKET MMETh TOJIBKO OJHO
3HauYeHue?

1) HCI, HNO3 2) H2S04, H2S03 3) H3As04, H3PO4 4) H4P207, H3PO3

2.KakoMy OKCH]ly COOTBETCTBYET FMAPOKCH]T CO CBOMCTBAMU KUCIOTHI U OCHOBAHHMS?

1) MnO 2) MnO2 3) MnO3 4) Mn207

IIpakTuuyeckas padora Ne20. Knaccupukanuss HeOpraHu4eCKux coeJUHEHU U
HUX CBOMCTBA

| .Hanumure ypaBHEHHS peakUnii 7151 CAEAYIOLIErO psijia MPEBPAILCHHIA:

1234

Zn — ZnCl2 - Zn (OH)2 — ZnO — Zn.

VYkaxure peakuuo (HoMep B IIEMIOYKE) 3aMEILICHHUS.

IpakTnueckas padora Ne2l. Knaccupukanus HeOpraHu4ecKux COeAUHEHU 1
HUX CBOMCTBA

1.Kakue peareHThl cieayeT a00aBUTh K KapOOHATy KalbIUs [JIS TOJy4YEHUS
pactBopuMoii ruapocoan: CaCO3 + .... = Ca(HCO3)2?

1) H20 2) CO2 3) H20 u CO2 4) CO u H20

IIpakTnueckas padora Ne22. Knaccupukanus HeOpraHu4eCKux COeAUHEHU 1
HUX CBOMCTBA

1.Ha cepy wmaccoit 6,4 T mOICHCTBOBAIM TMpPU HArPEBAaHUU BOJOPOOM.
OOpa3zoBaBLIMICA CEPOBOJOPOA  MOIJIOTHJIM  PAacTBOPOM THJPOKCHUIA HAaTpus C
oOpa3zoBanueM ruapocyibuaa Hatpus. Kakoe KOIM4eCTBO TUApOCYIbpuia HATpUs
00pazoBanoch?

1) 0,1 moib 2) 1 moub 3) 2 monb 4) 0,2 Moib

IpakTnueckas padora Ne23. Kiaccuukanust HEOpraHu4eCKUX COeAMHEHUN 1
HUX CBOMCTBA

1.Cmech amoMHHHMS € €T0 OKCHI0M Maccoi 3,9 r 00padoTaiu pacTBOPOM TUIPOKCUIA
Hatpus. [Ipu aToM Beienmioch 840 mut raza (H.y.). Beraucnure mMaccoByro J0Jt0 MeTaia
B CMECH.

1) 34,6 % 2) 1,73 % 3) 17,3 % 4) 3,46 %

IpakTnueckas padoraNe24 Kuaccudpukanusi HeOPraHM4eCKNX COeAUHEHUIN U
HUX CBOMCTBA

1.0Onpenenure cpedy mocie CIUMBaHUS PacTBOPOB, cojaeprkamux 10 T NaOH u 10 r
H2S04:

1) Kucnas 2) lllenounas 3) HevtpanbHas

IIpakTnueckas padora Ne25. Kinaccnukanust HeOpraHu4eCKuX CoOeAMHeHUN 1
HUX CBOMCTB

1.ITo xkakoi peakuuu Mmoiaydaercst Kuciora?

1) CO + H20 — 3) P205 + H20 —

2) CO2 + Na20 — 4) P205 + NaOH —

IIpakTuyeckas padora Ne26. Knaccupukanuss HeOpraHu4eCKux coeTUHEHU U
HUX CBOMCTB

| .Hannmure ypaBHEHUE PEAKLIMH JJIs CIAEAYIOLIETO PsAJia NPEeBPALCHUM:
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Cu — CuSO4 — Cu (OH)2 - CuO — Cu

VYkaxuTe peakiuio (HoMep B LIEMOYKE) pa3I0KEHHUS.

IpakTnueckas padora Ne27. Knaccupukanus HeopraHudecKux cCoeIUHEHU u
HUX CBOMCTB

1.Beruncnaure maccy HUTpara Meau, oOpasylolierocss NMpu B3auMOJCHCTBUU 4 T
okcuna meau (1) c a30THOM KHCIOTOM:

1)0,94r2)9,4r3)9,4 xr4) 0,94 xr

2.0npenenuTte cpeay Mmociae CIMBaHUs pacTBOPOB, coaepxanmx 12 r NaOH u 189 r
HNO3:

1) Kucnas 2) lllenounas 3) HewtpanbHas

IpakTnueckas padora Ne28. Knaccudpukanus HeopraHudecKux cCoeAUHEHU 1
HUX CBOMCTB

1 .Beruncinre MaccoByO JOJIIO MMPUMECEN B TEXHUUECKOM IUHKE, ecin 20,4 T HUHKA
BBITECHSIOT U3 KHCJIOTHI, B35TOM B M30BITKE, 6,272 11 Bogopoaa (H.y.)

1) 10,78 % 2) 1,08 % 3) 2,6 % 4) 21,56 %

IIpakTnueckas padora Ne29. Kinaccupukauus HeopraHu4ecKux CoOeAUHEHUN 1
HX CBOMCTB

l.Hanumute ypaBHEHUS peakUuid sl CAEAYOUIErO Psiia MPEBPAILICHHI:

Fe —» FeCl2 — FeCI3 —» Fe (OH)3 — Fe 203 — Fe. Ykaxure peakiuio (HOMep B
LIETI0YKE) OOMEHA.

2.B nannoii cxeme peakuun: MgCO3 — MgO + ... ykaxkure BTOpOil TPOIYKT (MiIH
IIPOYKTHI) 3TOM peaKIuu:

IpakTnueckas padora Ne3(. Knaccupukanusa HeopraHu4eCKux COeAMHEHU 1
HUX CBOMCTB

1.Kakoit ob6bem kucmopona (H.y.) moTpeOyercss st okucienus 20 J1 okcuaa
azora(Il)?

1) 10 12) 1000 11 3) 100 1 4) 100 ma

2.K pactBopy, cogepxamemy 10 r cepHOMl KHCIOTHI, NpUOABUIM PACTBOP,
coaepxauien 9 r rugpokcuaa Hatpud. Kakyro cpeny nmMeeT noJiy4eHHbIN pacTBOp?

IpakTnueckas padora Ne31. Mera/uibl 1 HeMeTa/libl CBOMCTBA METAJLJIOB

| . Hanumure ypaBHEHHE peakuu MapraHia C¢ pa30aBiIeHHOW a30THOM KHUCIOTOU
(Ipu HarpeBaHUM), B OTBETE YKAKUTE CYMMY CTEXHOMETPUUYECKUX KOA(D(PUIIMEHTOB nepe
dbopMylTaMu BCeX BEIIECTB.

2.Hanuiure ypaBHEHUE PEAKIIMU MEJIU C KOHIIEHTPUPOBAHHOW CEPHOW KUCIIOTOM, B
OTBETE YKAXKUTE CyYMMY CTEXHMOMETPUYECKUX KOod(DPuImeHToB nepea GhopMmyiaMu Bcex
BEILIECTB.

IIpakTnueckas padora Ne32. Merasuibl u HeMeTa/L1bl CBOMCTBA METAJLJIOB

1.C azorHOM KHcI0TOH 00BbeMoM 200 MIT IIIOTHOCTHIO 1,2 1 MaccoBor goaer HNO3
60 % B3anMOJIEHCTBYET Macca cepedpa (a30THasI KUCI0Ta MTPU 3TOM BOCCTAHABIMBAETCS /10

OKCHJA YETHIPEXBAJICHTHOTO a30Ta
1) 102,7r2)246,6 v 3) 24,66 714) 1233 1

IIpakTuyeckasi padbora Ne33. Merasuibl 1 HeMeTa/Ibl CBOMCTBA METALIIOB
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1.Ha ogun rpamm OpoH3BI (CIUIAB MEAM C OJOBOM) TMOACHCTBOBAIM H30BITKOM
COJISTHOM KHCIIOTHI, Tpu 3ToMm Bbigenwiock 0,113 1. Bomopoma (H.y.) Omnpenenute
coziepkaHue (B MaCCOBBIX MPOIIEHTAX) MEIU B OpOH3e

1)80 % 2) 60 % 3) 40 % 4) 20 %

IpakTnueckas padora Ne34. Merasuibl 1 HeMeTa/LIbl CBOMCTBA METAJLJIOB

1.B3zaumopeiictBrue Boib(hpaMa CO CMEChIO a30THOM M (PTOPOBOJAOPOIHON KHUCIIOT
OMMUCHIBAETCS] YPABHEHUEM

1) W + 2HNO3 + 6HF = H2 [WF6] + 2NO + 3H20

2) W + 2HNO3 + 4HF = H2WO4 + WF4 + 2NO + 2H20

3) W + 2HNO3 + 8HF = H2 [WF8] + 2NO + 4H20

IIpakTnueckas padora Ne3S. Mera/uibl 1 HeMeTa/L1bl CBOMCTBA METAJLJIOB

1.HanuimuTe ypaBHEHHE PEaKIMU aTIOMUHUA C pa30aBICHHOW a30THOM KUCIOTOMN
(Ipu HarpeBaHUHU), B OTBETE YKAKUTE CYMMY CTEXHOMETPUUYECKUX KOA(DPUIIMEHTOB TIepe
dbopmMyamMu Bcex BEIIECTB.

2.Hanuimunre ypaBHEHHE PEAKIMU [IUHKA C KOHLICHTPUPOBAHHON CEpPHOW KHCIIOTOMH,
B OTBETE YKAXKUTE CYMMY CTEXHMOMETPHUECKUX Kod(PduireHToB nepe hopmyiaMu Bcex
BEIIIECTB.

IIpakTnyeckas padora Ne36. OCHOBHbIe NMOHATHUS OPraHUMYeCKOM XHUMHHM M
TeOPHUSA CTPOEHUS OPraHNYEeCKUX COoeIMHEHU I

Yucno n-cBg3€il B MOJIEKYJIE 3TUHA PABHO

1)12)23)34)4

8. Coenunenust 0yTaHomn-1 u 2-MeTUIIIPOIIaHON-2 SBIISIOTCS

1. romonoramu

2. CTPYKTYpHBIMHU U30MEpaMu

3. TEOMETPUUECKUMH U30MEPAMHU

IIpakTnueckas padora Ne37. OcCHOBHbIe NMOHATHS OPraHUYECKOW XMMHUH H
TeOPHUA CTPOEHHUS OPraHNYEeCKUX COeIMHEHU I

JIJIfl IEHTaHOJI1a He XaPAKTEePHA U30MepPHUs:

1. reomeTpuyeckas

2. yTIEPOJHOTO CKeJeTa

3. MOJI0KEHUS TUAPOKCUIILHOMN TPYTIIIBI

4. MexKJIaccoBast

IIpakTnueckas padora Ne38. YriieBoaopoabl U X NPUPOAHBIE HCTOYHUKH

Jlonumurte ypaBHeHUe peakiuu U onpeaenure e€ Hazpanue: CH2=CH-CH3 +HCI ¢

1. ranoreHnpoBaHUE;

2. TUZPUPOBAHUE;

3. TUAPOraIOreHUPOBAHUE;

4. neruIporaJIoreHUPOBAHHUE.

IIpakTnueckas padora Ne39. YriieBoaopoabl U X NPUPOAHBIE HCTOYHUKH

Hanummre ypaBHEHUS XUMUUECKUX PEAKIIUM JIJIs CISTYIONINX TIPEBPAICHUN:

CH40CH3CIOC2H60C2H5NO2.

IIpakTnueckas padora Ne4(. YriieBoaopoabl U X NPUPOAHbIE HCTOUYHUKH

s 3-metunOytruHa-1 3anumure He MeHee TpEX (popMya nzomepos. Jlatite

Ha3BaHMS KaXKJIOTO BEIIECTBA, YKAKUTE BUIbI U30MEPUHU.

IIpakTuyeckasi padbora Ne4l. YriieBoaopoabl U X NPUPOJAHbIE HCTOYHUKH

CocraBbTe (POpMYIIBL:

1) 2,3-qumetTnnOyTana; 2) 2-MeTHI-4-3TUreKceHa-b;
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3) 2,2,3,4 —TeTpaxyIOpIEeHTaH.

17(2 6anna). Hanummure nepBoe mnosoxenue teopun A.M.bytneposa. [Ipuegure
MIPUMEPHI.

IIpakTnueckas padora Ne42. YriieBoaopoabl U MX NPUPOAHBIE HCTOYHUKH

Hanummre ypaBHEHUSI XUMUUECKUX PEAKIUM JIJIs1 CIAETYIOMUX IPEBPAICHUN:

CH40C2H20 C6H60CEHS5CI.

JlaiiTe Ha3BaHUA MPOAYKTOB PEAKIIUU.

IIpakTnueckas padora Ne43. YriieBoaopoabl U MX NPUPOAHBIE HCTOYHUKH

Jns 3-meTunnenTeHa-1 3anummTe He MeHee Tpéx hopmyt uzomepoB. Jlaiite

Ha3BaHue kax10Tr0 BEIIECTBA, YKAKUTE BUIAbI H30MEPHUHU.

O 4em roBopur npaBuiI0 MapKkOBHUKOBA, KOTJa €ro ucnoJib3yroT. [Ipusenure

npuMep.

IIpakTnyeckas padora Ne44, Kuciopojacoaep:xamue OpraHudeckue BelecTrsa

K kitaccy npeienbHbIX OTHOATOMHBIX CIIMPTOB MOKET OTHOCUTHCS BELIECTBO COCTABA
1) C3H60 2) C6H50H 3) C3H80 4) C3H602

IIpakTuyeckas padbora Ne4S. Kuciopoacoaep:xanue opraHndecKue BelecTsa

Mertanoun He B3aumozaeiicTyet cl) Na 2) NaOH 3) CuO 4) HCI

AS5. BepHbl 1 cleAyONIME YTBEPKACHUS O CTPOCHUHN MOJIEKYJIbl METaHOJIa?

A. Monekyna MeTaHOJIa COJEPKUT aTOMbI YTriepoia TOJBKO B Sp3 —TUOPUIHOM
coctosiHuu. b. MonekyJiia MeTaHoJ1a COIEPKUT TOJIBKO G —CBSI3H.

IIpakTnueckass padora Ne46. B3aumoaeilcTBHe YKCYCHOW KHCJIOTBI €
MeTALIIAMHU.

B onHy nmpoOupKy MOJoXUTE TpaHyly IIMHKA, B IPYTYIO TIOPOIIOK MarHus. B o6e
npoOupku npuieite 1 mi ykcycHot kuciaotsl. Uto HabmogaeTe? CpaBHUTE CKOPOCTh TUX
peakuuii? 3anuIIATe COOTBETCTBYIOIIME YpPABHEHWS XHMHUYECKHX PEaKUUW, HAa30BUTE
MPOAYKTHI, YKOKUTE TUIT PEAKIIUH.

IIpakTuuyeckas padora Ne47. [losrydyeHHe yKCYCHOM KMCJIOTBI.

B npoOupky momMecTriIi HEMHOTO areTara Hatpust U jooaswim pactBop HpSO4 (1:1).
[Tpobupky 3akpbul MPOOKON € Ta300TBOAHON TPyOKO#, KOHEI KOTOPOM MOMECTWIU B
JIPYTYI0, YACTYIO IPOOUPKY.

IIpakTnueckas padora Ne48. Mowmas cnocoOOHOCTh MbLIA

5.1) Haneiite B nmpoOupky 2—3 MJ pacTBOpa MbUIA U NMPUOABbTE K HEMY COJISTHOM
KHCJIOTBI O 00pa3oBaHUs XJIOMbeB. UTo coOoii mpeacTaBisieT 3TOT ocanok? CocraBbTe
ypaBHeHue peakiun. [[poBeprsTe, pacTBOpSETCS JIM 0CaI0K B pacTBOpe mmesnoun. OObICHUTE
9TO SIBJICHHUE.

5.2) K 2—3 ma pactBopa Mblia B IPOOUPKE TPHIICHTE PACTBOP XJIOPHUJIA KATBIIUS.
Uro wabmomaere? Hanummmre ypaBHeHMe peakiuud. Kakoe CBOHCTBO — MbLIa
WJUTFOCTPUPYETCS JaHHBIM OTIBITOM?

IIpakTnueckas padora Ne49. Bzaumoaeiicreue gopmMabaerunia ¢ aMMHUAYHBIM
pacTBopoM okcuaa cepedpa (I) (peakuus «cepedOPSIHOTO 3ePKAJIA»)

1 M dbopMmanpaeruga HajaelHTe B YUCTYHO MPOOUPKY (BBIMBITYIO IIEIOYbIO, 3aTEM
XPOMOBOM CMECHIO M TUCTUINIMPOBAHHOM BOJI0M) M 1006aBbTE 1 MII CBEKEMPUTOTOBICHHOTO
aMMHa4yHOI'0 pacTBOpa okcuaa cepedpa. CMech OCTOPOKHO HArpeiTe Ha BOJASHON OaHe.
Uto nabmromaetrcs? To ke mpojaenaiTe ¢ alieTOHOM.

3amanus: 1. Hanumure ypaBHEHHE peEaKIMM B3aUMOJICHCTBUS albJeTujia C
aMMHa4YHBIM PAaCTBOPOM OKCHJZIa cepebpa W HaOIOACHHS] M3MEHEHUU, MPOUCXOIIINX B
o0eux mpoOupkax.
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2. [Touemy aieToH HE BCTYMNHII B PEAKIIMIO OKUCIEHUS?

IIpakTuyeckasi pabora NeS50. Peakuus anerona ¢ ruapocyib(GpuToM HATPHUS

K 1-1,5 mn amerona mpuOaBbTe, HE B30aiThiBas, | M KOHIICHTPHPOBAHHOTO
CBEKEIPUTOTOBJICHHOTO pacTBopa ruapocyibdura HaTpus NaHSO3; 1o obpa3oBanus
ocajika B BUJIE KOJbIIA.

3amanus: 1. Hanumure ypaBHEHUE peaklMd B3aUMOJACHCTBHUS alleTOHA C
TUAPOCYIb(MUTOM HATPHUS U HAOIIOICHHUS.

2. ByayT nu BCTynarth B 3Ty PEAKIUIO albJACTH IbI?

Crenaiite BBIBOJ O TOM, KaKHM€ THUIIBI XUMHUYECKUX PEAKIUNA XapaKTepHbI s
aJbJIETUJIOB U KETOHOB, U OOBSICHUTE MPUYNHBI MIPOSIBJICHUS MU JaHHBIX CBOMCTB.

IIpakTnueckas padora NeS1. Iloaxyyenue TpudpomdpeHoa

B npoOupky BHOCAT OpOMHYIO BOJIY U JTOOABIISIIOT BOJHBIN pacTtBop (penomna. [Ipu
3TOM OpoMHasi Bojja 00€CIBEUMBACTCS, M KUIKOCTh MYTHEET BCIJIEJICTBHE OOpa3oBaHUs
6eoro ocajka TpudpoM@eHoa.

HanucaTe ypaBHEHHE peaKkUU.

IIpakTuueckasi padbora NeS52. A3zorcoaep:Kaine OpraHn4ecKue coeIuHeHust

1.Jlst coxuranus 4 MoJsieit dTuIaMuHa TpeOyeTcsl KHCI0po/a:

a) 4,5 mons; 6) 2 mons; B) 15 moneit; r) 7,5 Moneil.

2. 2-aMUHOTIPOTIAaHOBAS KUCIIOTA U aJJaHUH SBJISTIOTCS:

a) CTPYKTYPHBIMH HM30MEpaMH 0) T€OMETPHUYECKUMHU H30MEpPaMH B) TOMOJIOTaMH T')
OJIHUM U TEM K€ BEIIECTBOM

IIpakTnueckas padora NeS3. Azorcoaeprkaniue OpraHu4ecKue coeJMHeHUs

1.B cxeme npespaienuit CH4 — A — C6H6 — b — CO6HSNH2 BemectBa A u b
COOTBETCTBEHHO:

a) A - C2H6, b — C6H6; 6) A - C2H2, b — C6H5NO2;

B) A - C2H4, b — C6H5NO2; r) A — CH3NH2, b — C6H5NO2

IIpakTnueckas padora NeS4. Azorconeprkaniue OpraHudecKue coeJMHeHUs

1.I'munre 00paszyeT ciokHbIN A3Gup B pe3yabTaTe B3aUMOICHCTBHS:

a) C TUJIPOKCHUJIOM HATPUSI

0) ¢ OpoMOBOOPOAOM

B) C 3TAHOJIOM

I') C aMUHOYKCYCHOM KHUCJIOTOM

IIpakTuueckasi padbora NeS5. A3orcoaep:kaiyne OpraHn4ecKue coeuHeHust

1.Yucno uzomepHbix aMmuHOKUCIOT coctaBa C4H9O2N pasno: a) 3; 0) 4; B) 5; 1) 6.

2.Amunokucnora coctaa CH3 — CH — CH2 — COOH na3ssiBaercs: NH2

a) o - aMUHOMAcjsHas Kuciora; ©0) 3-aMUHOOYTaHOBas KHUCIOTa, B) 3-
aMHUHOKAIPOHOBAsl KUCJIOTA; I') 2-aMUHOIIPOIIAHOBASI KUCIIOTA

IIpakTnueckas padora Ne56. Azorconepxkaniue OpraHudecKue coeJMHeHUs

1. AMMHOKHUCIIOTBI, KaK U aHWJIMH PEarupylor C:

a) KOH 6) CH3CI B) HCl ) H2

2.UepHoe oKpalmBaHUE TOSIBIISETCS, €CJIA K OSJIKY TMPUIUTh:

a) menouk; 6) H2SO4 (kon1t.); B) HNO3 (xonir.); r) (CH3COO)2Pb

IIpakTuyeckasi padbora NeS7. A3zorcoaep:kaine OpraHn4ecKue coeTuHeHust

1.J17s1 mpoBeieHUS KCAaHTOMPOTEUHOBOM peakiu norpedyercs peareHt: a) HNO3 0)
H2S0O4 B) PbS r) CuSOA4.

2.KpacHo-(huosaeToBoe OKpaliuBaHUuE MOSBISETCS, €CIIHU K ONKY IPUIUTD:

a) menous; 6) H2SO4 (kon1.); B) HNO3 (xoHnir.); ) Cu(OH)2
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IIpakTuyeckasi padbora NeS8. YrieBoabl

1.K npupoJHbIM BBICOKOMOJIEKYJIIPHBIM COETMHEHUSIM OTHOCHUTCS, a) MOJIUITHUIICH B)
KJIeTYaTKa

0) riroKo3a I') caxaposa

2. Vxaxure o011yro HopMyIIy yIIIeBOIOB:

a) (C6H1005) n B) H2N — CHR — COOH 6) Cn(H20) mr) R — OH

IIpakTuyeckast padbora NeS9. YrieBoasl

1.K menTo3am oTHOCATCS:

a) TJII0KO03a M PPYKTO3a B) KpaxMall U IeJUTI0103a 0) caxapo3a U MajibTo3a r) pudo3a
U JIe30KCUpuod03a

2.Kakue yriieBoJibl He TUAPOIUIYIOTCS:

a) MOHOCAXapu/Ibl B) TUCAXAPU/IbI

0) nmoyMcaxapuabl T') JEKCTPUHBI

IIpakTnueckast padora Ne60. YrieBoanl

1.CkoJbKO caxapo3bl MOKHO MOJYYUTh U3 1,5 T caxapHO#l CBEKIIbI, €CIIM MacCOBast
JI0JI caxapo3sbl B HeH cocTaBisieT 20%:

a)0,616)0,81B)0,51r)0,3 T

IIpakTndeckas padora Ne61. YrieBoabl

1.Kakast kauecTBEHHasl peakius SBISETCA JOKa3aTeIbCTBOM TOr0, YTO TJIFOKO3a —
MHOT'OATOMHBIN CIUPT:

a) «cepeOpsIHOTO 3epKajiay 0) CIUPTOBOTO OPOKEHUS

B) CO CBEXXEMPUTOTOBIEHHBIM okcuaoM Meau(1l)

T') CO CBEXKEIPUTOTOBICHHBIM TuapokcuioMm meau(1l)

IIpakTnueckas padora Ne62. Xummus u )KU3Hb

[loyeMy TpUKOTa)XXHbIE W3AEJIHUS W3 HATypaJbHOM IIEPCTH OYE€Hb CHIIBHO
BBITSTHBAIOTCS U TEPSIOT (HOpMY TMOCIE CTUPKH, €CIU CYIIUTh WX B TOJIBEIICHHOM
COCTOSIHUH, a XJIOMTYAaTOOYMaXKHBIN TPUKOTAK MOKHO CYIIIUTh TAKUM CTIOCOOOM, U IPU STOM
OH He TepsieT hopmy?

(OtBer) HarypanbHas miepcTb € TOYKM 3pPEHUS XUMHUHU NPEACTaBIAECT COOOU
GuOpWIIIpHBIA  O€NOoK, (U3MYecKue CBOWCTBA KOTOPOTO OOYCIIOBJIEHO HAIMYUEM
pPa3IMUHBIX THUIOB XMMHUYECKUX CBsI3eM (MOCTHUKOB) MEXAy OCIKOBBIMU LETISIMHU.
BonopoaHbie CBsI3M U COJEBbIE MOCTUKH Pa3pyIIAOTCs MO IEUCTBUEM BOJIbI, YMEHbBIIAs
KECTKOCTH OCIKOBBIX IETICH, TO3TOMY BO BJIaKHOM COCTOSTHUM BCE IIEPCTSIHBIC BEI OYEHb
CHUJILHO pacTATHBaIOTCA. M3aenus w3 Xj0m4atoOyMaKHbIX (ILIEJITIOJIO3HBIX) BOJIOKOH
BBICBIXAIOT B pe3yJbTaTe (PU3NUECKOTo MpoIecca - HCapeHus BOAbL. T.0., €CI1 BRICKIXaHHE
XJIOMYATOOYMaKHBIX BEIIEH — YMCTO (DU3HUECKUI MPOIECC, TO BHICBIXaHUE IIEPCTIHBIX
U3JIeTTUH COMPOBOXKIAIOTCS OOPATUMBIMU XUMUYECKUMHU TPEBPAIICHUSMU.

IV.METOJIUYECKUE MATEPUAJBI, ONPEJAEJSAIONIAE
MPOIEIYPBI OIEHUMBAHUS 3HAHUI, YMEHWIA, HABBIKOB,
XAPAKTEPU3VIOIIUE DTATIBI ®OPMUPOBAHMSA PE3YJILTATOB
OBYYEHUS
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[Iponienypa OLEHMBAHUS — MOPANOK ACHCTBUM MPU MOATOTOBKE W IMPOBENCHUU
aTTECTAIMOHHBIX UCTIBITAHUN U (DOPMUPOBAHUM OLEHKH.

[Ipouenypa mpoMeKyTOUHOM aTTECTALMK IPOXOAUT B COOTBETCTBUU C [los0xeHnEM
0 MPOMEKYTOUHOM (pyOekHO) arTecTanuu 3HaHUK, ooyuarommxcs JAI'YHX.

ATTECTallMOHHBIE HWCHBITAHUS TPOBOJATCS TMpernojaBaresieM (WM KOMHUCCUEH
MpenoiaBaresieil — B ciiy4ae MOAYJIbHON JUCHUIUIMHBI), BEAYLIUM JIEKIIMOHHBIE 3aHATHUS 110
JAHHOW y4yeOHOMY MpeaMeTy, WIM MNpPErnoAaBaTeIsIMU, BEIYIIMMH NPAKTUYECKUE U
nabopatopHble 3aHATHS (KpOME yCTHOTO 3K3aMeHa). [IpucyTcTBHe MOCTOPOHHUX JHUI] B
XO/JI€ IPOBE/ICHUS aTTECTAlMOHHBIX UCIIBITAHUN 0€3 pa3pelleHns PEKTOPa WU MPOPEKTOPa
HE Jomyckaercs (3a MCKIIOYEHHEM paOOTHUKOB YHHBEPCUTETA, BBITOJHSIOMIMX
KOHTPOJUPYIOIKE (YHKIIMA B COOTBETCTBUH CO CBOMMH JOHKHOCTHBIMU O0S3aHHOCTSAMH).
B ciryuae oTCyTCTBHA BEAYIIETO NPENOIABATENS ATTECTALIMOHHBIE HCTIBITAHUS TTPOBOJSITCS
npernojaBareseM, Ha3HaY€HHBIM MUChbMEHHBIM PacIopshKeHUEM Mo Kadeape.

NHBamuapl M M@ ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMU 3/I0POBbS, HMEIOIIUE
HapylICHUS ONOPHO-IBUTATEIIbHOTO ammapara, JOMYCKalTCSd Ha AaTTECTAllMOHHBIE
UCIIBITaHUS B COMPOBOKICHUH aCCUCTEHTOB-COMTPOBOXKAAIOLIUX.

Bo Bpems arrecTalMOHHBIX MCHBITAHUA OOyYarouIMecss MOTYT II0JIb30BaThCs
MporpamMmMoil yueOHOM TUCUUILIMHBI, & TAKXKE C pa3pellieHHs] TPENo1aBaTelis CIPaBOYHON U
HOPMAaTHUBHOM JIUTEPATYPOU, HENPOrPaMMUPYEMBIMU KaTbKYJISTOPaMHU.

BpeMs nmoAroToBku OTBETa MpU cAade 3adeTa/sK3amMeHa B YCTHOW (hopme JOJIKHO
coctaBisATh He MeHee 40 MHUHYT (MO JKEJaHUI0 OOYYarolIErocs OTBET MOXET ObITh
I0CpOuYHBbIM). Bpemst oTBeTa — He Oosiee 15 MUHYT.

[Ipy mOArOTOBKE K YCTHOMY 3K3aMEHY 3K3aMEHYEMBbIH, KaK MPaBUIIO, BEJIET 3aMKCH B
JIMCTE YCTHOTO OTBETA, KOTOPHIN 3aTeM (M0 OKOHYAHUH 3K3aMEHa) CIAeTCs 3K3aMEHaTopYy.

[Ipn mpoBeneHUM YCTHOTO HK3aMEHa SK3aMEHAIMOHHBIM OWJIET BHIOMpAET cam
AK3aMEHYEMBIN B CIIy4YalHOM NOPSIKE.

DK3aMeHATOpPy MPEAOCTABIACTCSA MPABO 337aBaTh 00YUYAIOIIUMCS JTIOTIOJHUTEIbHBIC
BOIIPOCHI B paMKax MPOTrpaMMbl JUCHUIUIMHBI TEKYIIErO CEMECTpa, a TAKKE, MOMUMO
TEOPETUYECKHUX BOIIPOCOB, 1aBaTh 33/1a4H, KOTOPbIE U3YYAIUCh HA TPAKTUYECKUX 3aHATHUSX.

OueHka pe3yJbTaTOB YCTHOTO aTTECTAlMOHHOTO HCIHBITAHUS  OOBSBIAETCS
oOyyarouMcs B JIeHb €ro nposeneHud. [lpu mpoBeneHn MMCbMEHHBIX aTTECTAllMOHHBIX
WCTIBITAHUN WJIM KOMITBIOTEPHOTO TECTUPOBAHUS — B JIEHb UX MPOBEJACHUS UM HE TIO3THEE
CJIeIyIOLEro paboyero AHs MOocie UX MPOBEACHHUS.

Pe3ynbTaThl  BBITIOJHEHUS  aTTECTAllMOHHBIX  HUCMBITAHWM, TIPOBOJAMMBIX B
nucbMeHHOU (opme, ¢GopMe HUTOTOBOM KOHTPOJBbHOW pPAOOTHI WM KOMITBIOTEPHOTO
TECTUPOBAHUS, JOJKHBI OBITh OOBSBICHBI OOYYAIONIUMCS W BBICTABJICHBI B 3a4ETHBIC
KHIDKKU HE TI03/IHEE CJIEAYIOIIero pabodero JHS MOcje UX MPOBEACHUS.

JIucr akryanuzannu GpoHIa OLEHOYHBIX CPEACTB AUCITUIINHBI
O1.12 «Xummus»
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CDOHI[ OICHOYHBIX CPCACTB JUCHHUIIJIMHBI ICPECMOTPCH,

00CYKJIeH U 0J00pEH Ha 3aceJaHuU METOJIMYECKON KOMUCCHUU

HpOTOKOJI OT « »

[Ipencenarens METO. KOMUCCUU

(DOHI[ OLOCHOYHBIX CPCACTB NUCHHUILINHBI IICPCCMOTPCH,

00CyXJIeH 1 000peH Ha 3aceJaHuHd METOIMYECKON KOMUCCUHU

[IpoTokoit ot « »

[Ipencenarens METOA. KOMUCCHU

cI)OH,Z[ OLOCHOYHBIX CPCACTB NJUCHHUILINHEBI IICPCCMOTPCH,

00CYKJIeH U 0J00pEH Ha 3aceJaHuU METOIMUECKON KOMUCCUU

[IpoTokoit oT « »

20 r. Ne
20 r. No
20 r. Ne

[Ipencenarens MeTOA. KOMUCCUU
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