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1. IlepeyeHb KOMIETEHUUI ¢ YKAa3aHUEM 3TANOB UX (POPMUPOBAHUA
B Ipolecce OCBOCHUN 00pa30BaTeJIbHOM NMPOrpaMMbl B PAMKaX Y4eOHOUH
AUCHMILTHHBI

Ilepedens u coaep:kaHre KOMIETEHIMI yKa3aHbl B pabodeil mporpaMmme
JVCLIUATUIAHBI.

I[IK  2.1.: OpraHu3oBbIBaTh  pa3jIMyHble  BHUABl  JCSATEIBHOCTU
(mpenMeTHas; WrpoBasi; TPYJOBas; IIO3HABATENbHAs, HCCIEI0BATEIbCKAS H
NPOEKTHAasl  JEATEIBHOCTH;  XYJI0)KECTBEHHO-TBOPYECKAs;  MPOAYKTUBHAs
NEATEIIbHOCTh U IPYTHE) U OOIIEHNE JeTe PAHHETO U JIOIIKOJBHOTO BO3pacTa.

OcHOBHBIMH 3TanamMu (OPMHUPOBAHMS YKa3aHHBIX KOMIIETEHIIMH MpHU
U3YUYEHUU CTYJICHTAMU JUCIUTUINHBI SBJISFOTCS:

- HauanbHuli - HAa OITOM JTane (QOPMUPYIOTCS 3HAHHUEBBIE U
WHCTPYMEHTAJIbHBIE ~ OCHOBBI ~ KOMIIETEHLIMM, OCBauMBAIOTCA  OCHOBHBIC
kareropuu, GopMUPYIOTCs 0a30BbIe YMEHUs. B 11€710M 3HaHUSI 1 YMEHUS HOCST
penponyKTUBHBIA XapakTtep. CTyIEeHT BOCIPOU3BOJIUT TEPMHUHBI, (DAKTHI,
METOJbl, TOHSITUS, TPUHIMUIBI W TpaBWia; peliaeT ydeOHbIe 3aJadd Mo
oOpasiyy. Eciu cTyneHT oTBedaeT 3THUM TpeOOBaHUS MOXKHO TOBOPUTH 00
OCBOEHHUHU UM MOPOTOBOr0 YPOBHS KOMIETEHIINHY;

- OCHOBHOU 52man - 3HAHUSA, YMCHHS, HaBBIKH, OOECIICUMBAIOIINEC
dbopMupOBaHHE KOMIICTEHIIMHM, 3HAYUTEIIBHO BO3pAaCTAalOT, HO €IIe HE
JIOCTUTAlOT HWTOTOBBIX 3HayeHWil. Ha »3ToM »3rame CTyaeHT ocBauBaeT
aHAJTUTUYECKUE JICUCTBUS C TMPEIMETHHIMM 3HAHUSIMU TI0 KOHKPETHOM
JUCLIUIUIMHE, CIOCOOEH CaMOCTOSITEJIbHO pelllaTh y4eOHBbIE 3a7adu, BHOCS
KOPPEKTHUBBI B aJITOPUTM JICMCTBUM, OCYILECTBISAS CaAMOPETYJISIUI0 B XOJE
paboThl, TEPEHOCUTh 3HAHWUS W YMEHHS HAa HOBBIC YCJIOBHA. Y CIEHIHOE
MPOXOXKJEHUE HTOr0 ATamna TMO3BOJSAET JOCTHYb MOBBIIIEHHOTO YPOBHS
c(hOpMHUPOBAHHOCTH KOMIICTEHIINH,

- 3a8epuwiarowuli dman - Ha TOM ATalle CTYJEHT JIOCTUTae€T UTOTOBBIX
MoKa3arejled MO 3asBJICHHOM KOMIIETEHIIMM, TO €CThb OCBaWBaeT BECh
HEOOXOMMMBIA 00BEM 3HAHHM, OBJIAJIEBACT BCEMU YMCHUSMH W HaBBIKAMHU B
chepe 3asBieHHON KommeTeHIMU. OH CHOCOOEH HMCMOJB30BaTh ATH 3HAHMS,
YMEHHMS, HABBIKM TPH PEIICHUH 3a7ad TOBBIIICHHON CJIOXXKHOCTU U B
HECTaHMApPTHHIX  ychoBusx. [lo pesyapraram 3TOro 3Tama  CTYACHT
JEMOHCTPUPYET MPOABUHYTHIA YPOBEHb C(DOPMUPOBAHHOCTHA KOMIIETEHIIUH.

[lepedyeHpr MMIAHUPYEMBIX pE3yJbTaTOB OOyYECHHS 10 JAWCIUILIAHE,
COOTBETCTBYIOIIUX  dTamaM  (OpPMHUPOBaHHMS B  TPOIECCE  OCBOCHUSA



oOpa3oBaTenbHOM MporpaMMsbl, mpenactaBieH B . 4 «KoHTpoiab u oleHka

Pe3yJIbTAaTOB OCBOCHUS YUEOHON JUCITUIUIMHBDY paboyeil MporpaMMBl.

2. Onucanue nokaszarejiel U KpUuTepueB OLCHUBAHUSA KOMIIETEHIIUI
Ha pPa3IMYHbIX dTanax ux ¢GopmMupoBaHus, ONMCAHUE HIKAJ OLCHUBAHUSA

2.1 Kpurepun omnpeaesienusi ¢cOpMUPOBAHHOCTH KOMIIETEHIUI HAa
Pa3JIMYHbIX 3Tanax ux ¢popmMupoBaHus

OcHOBOI KpUTEPUEB JIs1 OLIECHUBAHUS CPOPMUPOBAHHOCTH KOMIIETEHIIUU
ABJIETCSI JIEMOHCTPUPYEMBbIA 00y4aeMbIM YPOBEHb OCBOCHHUS Y4e€OHOTO
MaTepHuaa B X0/1€ U3yUeHUs: y4eOHON NUCIUIUINHBI.

Ypoenu cghopmuposannocmu komnemenyuii

O03HAKOMUMETbH LU PenpooyKmueHblil RPOOYKMUGHBLIL
KommeTeHmus KomMnerenmus Kommnerenmus chopmupoBana
chopmMupoBaHa chopmupoBana [I1aHupoBaHue 1

Y3HaBaHue paHee Brimonaenue CaMOCTOSITEIbHOE BBLITIOJTHEHHE

M3YYCHHBIX OOBEKTOB,

JACATCIIBHOCTH I10

ACATCIIbHOCTH, PCIICHUC

CBONCTB oOpa3sily, UHCTPYKLIHUU npo0OJIEMHBIX 3aJa4
WM 110/1 PYKOBOJCTBOM
2.2. Iloka3aTen OLlEeHUBAHNA KOMIIETEHIIMI 1 IIKAJbI OLEHKH
Onenka Onenka Onenka «xopomo» Onenka «OTINYHO»
«HEyI0BJIETBOPUTEIbH | «Y/l0BJETBOPUTEJIbHO WIH WJIM MPOAYKTHBHBI
0» WJIH OTCYTCTBHE » (3a4TEHO0) HJIN penpoayKTHUBHBII YPOBeHb OCBOEHMSA
c¢()OpMHPOBAHHOCTH 03HAKOMMTEJIbHbII YPOBeHb OCBOECHHSA
KOMIIeTeHI UM YPOBEHb OCBOCHUS
Hecnocobnocth Ecnu oOy4daembiii Crioco6HOCTH OO6yuaemblit
00y4aemMoro BJaJieeT oO0IMMHU oOyuarorerocs JEMOHCTPUPYET
CaMOCTOSITENILHO IPEJCTaBICHUAMU MIPOJIEMOHCTPUPOBATh | CIIOCOOHOCTH K
IPOIEMOHCTPUPOBATH 3HAaHUSIMM, YMEHUSIMH | IPUMEHEHHUE 3HaHull, | MOJHOM
HaJIM4Ke 3HAHUHA TIPU K PEUICHHIO yUYeOHbIX | YMEHHUH M HAaBBIKOB CaMOCTOSITENIbHOCTH
peLIeHUH 3aJJaHUH, 3aJJaHU{ HE B TIOJTHOM | MIPH PELIeHUN (omyckatroTcs

KOTOpBIE OBLITH
MIPEICTaBICHbI
nperno/iaBaTeeM BMECTe
¢ 00pa3LoM UX peleHHs,
OTCYTCTBHUE
CaMOCTOSITEIbHOCTH B
MPUMECHEHUN YMECHHSI K
HCIIOJIb30BaHUIO
METO/IOB OCBOCHUS
y4eOHOro npeaMeTa u
HECIIOCOOHOCTh
CaMOCTOSITEITLHO
MIPOSIBUTH HAaBBIK
MOBTOPCHHUSI PEIICHUS
IIOCTaBJIICHHOHN 3aJa4u 110

COOTBETCTBUH C
obpasiom.

Cnenyer cuuTarh, 4TO
KOMIIETEHITHS
chopmupoBana, HO €€
YpOBEHBb HEAOCTATOYHO
BBICOK.

3aJIaHHMH,
AHAJIOTUYHBIX TEM,
KOTOPBIE TPEICTABIISLI
npenoaaBaTesb Mpu
MOTCHIUATLHOM
dbopmupoBaHUU
KOMITCTCHITHH.

KOHCYJIBTAITUH C
npernoaaBaTeneM 1mo
COITYTCTBYFOIIIUM
BOIIPOCaM) B BEIOOpE
croco0a pereHust
HEU3BECTHBIX WIIH
HECTaHIaPTHBIX
3a/laHuil B paMKax
y4eOHOT0 MpeaMeETa C
UCTIOJIb30BaHUEM
3HAHUU, YMEHUHN U
HABBIKOB, IMOJTYYCHHBIX
KaK B X0JI€ OCBOCHUS
JTaHHOW y4eOHOTO
npeaMeTa U CYUTATh




CTaHJapTHOMY 00pasiy
CBUJICTEILCTBYIOT 00
OTCYTCTBUU
c(hopMUPOBAHHOMN
KOMITCTEHIIHH.

KOMIIETCHIIHIO
c(OopMHPOBAHHOM Ha
BBICOKOM YpPOBHE.

YpoBeHb OCBOEHUSA
y4eOHOro npeamMera, npu
KOTOPOM y 00y4aemMoro
He chopMupoBaHo Oosee
50% xomnerennuii. Ecin
e y4eOHbII mpeamer
BBICTYIIA€T B KauecTBe
UTOTOBOTO JTAara
dbopMHUpOBaHHS
KOMITETCHIINH ( Jariie
BCEr0 3TO MPEIMETHI
pohecCuoHaIbHOTO
IIUKJIA)

OLICHKa
«HEYIOBIETBOPUTEIHHO
JIOJKHA OBITH
BBICTaBIICHA MPU

[Tpu Hanmuuuu Goiee
50%
c(hOpMHUPOBAHHBIX
KOMIETEHLINH 110
JTUCIUILINHAM,
UMEIOITIM
BO3MO>KHOCTb J10
(dbopMupoBaHUs
KOMIIETEHIINN Ha
MOCJIETYIOLIUX TArax
oOyuenus. Jlns
MIPEIMETOB HTOTOBOTO
dhopMHUpOBaHHS
KOMIETECHIINI
€CTECTBEHHO
BBICTABIIATH OIICHKY
«YIOBIIETBOPUTEIHHO

Jns onpenenenus
YPOBHSI OCBOCHHSI
MIPOMEKYTOYHOT'O
MpeaAMETa Ha OLEHKY
«XOPOIIOY»
00y4JarIuics JOKEeH
MIPOJIEMOHCTPUPOBATH
Hannune 80%
c(hopMUPOBAHHBIX
KOMIICTCHITUH, 13
KOTOPBIX HE MeHee 1/3
OLICHEHBI OTMETKOM
«XOPOIIOY.
OuncHuBanue
HUTOTOBOTIO MpeaMETa
Ha «XOPOIIO»
oOycriaBnuBaeTcs

O11eHKa «OTIIMYHOY I10
MpeMETY C
MIPOMEKYTOYHBIM
OCBOCHUEM
KOMIIETCHIIUM, MOJKET
OBITH BBICTABIICHA MIPU
100% noarBepxkaeHUU
HaJIUYHS
KOMITETEHILIUH, 1100
npu 90%
c(hOopMHUPOBAHHBIX
KOMIICTCHITUH, 13
KOTOPBIX HE MEeHee 2/3
OLICHECHBI OTMETKOM
«xopowoy». B ciydae
OIICHUBAHUSI YPOBHS
OCBOEHUS y4eOHOTO

OTCYTCTBHH , €cTi c(hOPMHUPOBAHBI | HATHYUEM Y peaIMeTa ¢ UTOTOBBIM
c(hOpMHUPOBAHHOCTH BCE KOMIETECHIINH U 00y4aeMoro Bcex dbopMupoBaHreM
XOTsI ObI OJTHOM 6onee 60% npeamera | chopMUPOBAHHBIX KOMITETECHIINI OlleHKa
KOMITETEHIINH npodeccuoHaIbHOTO KOMIIETEHIINI MPUYEM | «OTIUYHO» MOXKET
[HAKJIa obmenpodeccuoHanbH | OBITH BHICTABJICHA TIPH
«yJIOBJIETBOPUTEIBHO» | BIX KOMIIETECHIIUH I10 noarsepxkaeHun 100%
y4eOHOMY TIPEeIMETY HATHYIUS
JIOJDKHBI OBITh c(OpMHUPOBAHHOI
c(hopMuUpOBaHbBI HE KOMTICTCHITHH Y
MeHee yeM Ha 60% Ha | oOyuyaemoro,
MOBBIINICHHOM YPOBHE, | BBITTOJHEHBI
TO €CTb C OLIEHKOMU TpeOOBaHUS K
«XOPpOILIOH. TTOJTYYEHHUIO OIEHKH
«XOPOLLIO» U OCBOEHBI
Ha «OTIUIHOY» HE
meHee 50%
obmenpogeccCHoHAIbH
BIX KOMIETCHIIUN
Ikana Kputepuu onenuBanus
OlleHUBAHMS
«OTITUIHOY CTY/AEHT JI0JIZKeH: TIPOJIEMOHCTPUPOBATH IITy0O0KOE 1

IIPOYHOE YCBOCHUE 3HAHUU MaTepHala;
MCYEPIBIBAIOILE, TIOCIEN0BATENBHO, TPAMOTHO H
JIOTUYECKH CTPOMHO U3JI0KUTH TEOPETUUECKUI
MaTepHal; MpaBUIbHO (POPMYyTUPOBATH ONPEACICHNUS;
IIPOJEMOHCTPUPOBATh YMEHUS CAMOCTOATEIbHOU
paloThI ¢ PEKOMEHIOBAHHOM JIUTEPATypOil; YMETh




CACJIaTb BBIBOAKGI 110 U3JIaraCMOMy MaTCpHally.

«Xopouo»

CTYJEHT /I0JIZKeH: [IPOJIEMOHCTPUPOBATh JOCTATOYHO
MOJIHOE 3HAHUe MaTepualla; MPOJEMOHCTPUPOBATh
3HaHUe OCHOBHBIX TEOPETUUYECKUX ITOHATHI;
JIOCTATOYHO MOCJIE0BATENbHO, TPAMOTHO U JIOTHYECKU
CTPOMHO M3JIaraTh MaTepuall; IpOAEMOHCTPUPOBATh
YMeHue OPUECHTHPOBATHCS B JINTEPATYPE IO
npobiaemMaTuke IpeaMeTa; ymems ClIeNaTh 10CTaTOUHO
000CHOBaHHBIE BHIBOBI IO U3JIATAEMOMY MaTepHay

«YIIOBJIETBOPUTEIILHO

CTYAGHT JOJIKeH: IPOJEMOHCTPUPOBATh  oOIIee
3HaHUe W3Yy4aeMOro MaTepuana; 3Hamb OCHOBHYIO
PEKOMEHAYEMYIO TpPOTPaMMOM TIpenMeTra ydeOHyIo
JUTEPATypy; yMems CTPOUTh OTBET B COOTBETCTBUH CO
CTPYKTYpOH H3JIaraéMoro BOIIpOCa; IMOKa3aTb odiiee
6nadenue OHATUMHBIM anapaToM JUCHUILINHB;

«HCYAOBJICTBOPHUTCILHO»

CTAaBHUTCH B cJIy4ae: HE3HAHUS 3HAYUTEIILHON YacTh
[IPOrpaMMHOI0 MaTepHala; He BJIAJICHUS TOHATUHHBIM
anmnapaToM IPeIMEeTa; CYIECTBEHHBIX OLIMOOK IIpU
M3JI0’)KEHUHU YU4eOHOro MaTepuana; HEyMEeHHs CTPOUTD
OTBET B COOTBETCTBUU CO CTPYKTYpPOH H3J1araeMoro
BOIIPOCA; HEYMEHHUSI JIeJIaTh BBIBOBI 10 U3JIara€MOMY
MaTepuaity

HACITIOPT ®OHJA OHEHOYHBLIX CPEACTB 11O TIPEAMETY «XUMMWA»

Ne Kontponupyemsie TeMbl Kon koHTpOIMpyemoii HanmeHoBaHue OLIEHOYHOTO
npeaMera KOMIIETEeHINH (VJTH ee CpeacTBa
n/n YacTH) Penienune negarornuyeckux
CUTYalHi

1 | Pa3zgen 1. IK 2.1 CobecenoBanue
OCHOBBI CTPOEHHSI BELIECTBA OK 1 CamocTosiTenbHas pabora

2 | Pazgen 2. IIK 2.1 KonrtponsHas padora/
XHWMHYECKUE PEAKIINH OK 1 CamocrosiTenbHasi paboTa, TECThI

3 | Pazgen 3 IIK 2.1 Konrponsnas padora/
Crpoenue u cBoiicTBa OK'1 CamocTosTenbHas paboTa
HEOPraHMYeCKUX BEIIECTB

4 | Paznen 4 IIK 2.1 Kontponbnas pabora/
CrpoeHue u cBoiicTBa OK 1 CamocrosrenbHas pabora
OpPTaHUYECKHX BEIIECTB TECTHI

5 | Pazgen5 IIK 2.1 Konrponsnas padora/
Kunernueckue u OK 1 CamocrosiTenpHas pabora
TEepMOANHAMUYECKUE
3aKOHOMEPHOCTH
MPOTEKaHUs XUMUYECKUX
peakuui

6 | Pazmen 6 IK 2.1 Kontponbnas pabora/
JlucriepcHble CHCTEMBI OK1 CamocrosiTenpHast paboTa, TeCThI




7 | Pazmen 7 IK 2.1 Kontponbnas pabora/
OK'1 CamocrosrenbHas paboTa, TECThI
KauecTBeHHbIe peakuyu
0oOHapyXeHUs
OpraHUYECKUX U
Heoprannueckux BelECTB
8 | Pazmen 8 IK 2.1 Kontponbnas padora/
Xumus B ObITY U OK 1 CamocrosrenbHas paboTa, TECThI
MIPOU3BOJICTBEHHOU
JeSITEJIbHOCTH Y€JI0OBEKa
9 | Pazmen 9 IK 2.1 Kontponbnas padota/
Hccnenoanue u OK 1 CamocrosrenbHas paboTa, TECThI
XUMUYECKUN aHAIN3
00BEKTOB TEXHOC(hEPHI
Hepeqenb HCIOJIb3YEMbIX OIICHOYHBIX CPECACTB
No HaumenoBanue [IpencraBnenue
i OLICHOYHOT'O KpaTkast xapakTepucTiKa OL[EHOYHOTO CPE/ICTBA OLICHOYHOT'O
cpencraa cpeacTsa
1 Kontponbhas / CpencTBo MPOBEPKHM YMEHUN MPUMEHATH IOJIy4YeHHBIE 3amaHus 11
CaMOCTOSTENbHAS | 3HAHUS IS PELICHHS 33124 OIMPEICICHHOTO TUIIA 110 TEME perieHus
pabora WJIH pa3zielly YIeOHOro IpeIMeTa.
2 TectoBoe 3amanue | IHCTpyMEHT OILICHMBaHUS OOYYCHHOCTH OOYYarOIIMXCH, Bompocs! Tecta
COCTOSIIIINN u3 CHUCTEMBI TECTOBBIX 3aJIaHUM,
CTaHJapPTU30BAHHON MPOIEAYPhI MPOBEICHUs, 00pPabOTKH
Y QHAJIN3a Pe3yJIbTaToB
3 | Pedepar IMpomykT  caMOCTOATENLHOW  PabOTBl  CTYJACHTA, Temsl pedeparoB
HPECTaBISIIOMINI  cO00i  KpaTkoe  H3JIO0KEHHE B
HCHbMEHHOM BHJIC HOJIy4EHHBIX ~ PE3yJIbTaTOB
TEOPETUUYECKOI0  aHaJIM3a  OIPEIEICHHOW  HAay4yHOU
(yueOHO-HCClIeIOBaTENbCKOM)  TEMBI, TA€  aBTOp
PacKpbIBaC€T CYTh HCCIEAYeMON MPOOIEMBbI, MPUBOJHUT
pa3nMyHble TOYKH 3pEHHS, a TaKke COOCTBEHHBIC
B3TJIs11bI HA HEC.
4 | TlpeseHTanus [poxykT CaMOCTOSITENIbHOW ~ PaboThI CTyJIeHTa, TpeboBanus K
HpECTaBISIOMUE  co00i paboTy, CONPOBOXKIAOIIYIO Hpe3eHTaluU
YCTHOE BBICTYIUIEHUE u 00ecTeunBaloNIyIo
3GQPEKTHBHOCT,  BOCHPHUATHS  HW3J1araeMoro B  XoOjie
BBICTYILUICHHUS MaTepHAIa.
5 | CobecenoBanue CpeacTBO KOHTPOJIS, OPraHM30BaHHOE KakK CICIHAlIbHAsS Bormpocs! o

Oecema mpemnogaBaTenss ¢ OOydYalOUIMMCS Ha TEMBI,
CBSI3aHHBIE C M3Y4YaeMbIM IPEJIMETOM, M HAIeJICHHOE Ha
BBISICHEHHE 00beMa M KauecTBa 3HaHUI 00y4aronerocs mo
OIIpeIeTICHHOMY pa3Jielly, TeMe, IpodieMe U T.11.

TeMam/paseaam
JUCTIUTUTAHBI

3. OueHoYHbIe MATEPHAJIbI VISl TEKYLIEr0 KOHTPOJIS

Bbi0epuTe 01UH NPpaBWIbHBINA OTBET:
1. Atombl C 1 Si UMEIOT OJTMHAKOBOE YHUCIIO:

A)HENTPOHOB B siApe




b)aneprernueckux ypoBHen

B)351eKTpOHOB Ha BHEIIIHEM 3HEPreTUUECKOMY

poBHe [') a51eKTpOHOB

2. B psany xumudeckux sneMeHToBLi—Be—B—-C Merainmuueckue

CBONCTBA:

3. A) ycuinBaroTcs

b)ocnabesatot

B)ne mensitotcs

[")u3MeHsI0TCs NepruoanYECcKU

4. K s-3yieMeHTaM OTHOCHUTCS:

A)K

b) S

B)E

INBr

5. ITytem coequnenust atomoB o HomepoM 11ul7 obpazyercs
BEIIECTBO C XMMUYECKOH CBS3BIO:

A)noHHOU

b) koBasieHTHOI

MTOJISIPHOM

B)xoBanentHoi
HETOJISIPHOMN

I') meTammueckoit

6. {KOJIMYECTBO OHJICKTPOHOB B aTOME; KOJMYECTBO JHEPTreTUYECKUX
YPOBHEH; KOJMYECTBO DJCKTPOHOB HA TIOCICTHEM DJHEPTETHYCCKOM YPOBHE;
KOJMYECTBO MTPOTOHOB B SIJIPE aTOMa} COOTBETCTBYET

A)HOMepy

nepuoaa

b) Homepy

TPYIIIBI

B)nopsinkoBomy HOMEpY

7.{xnopuny Oapus,anma3zy,aMMHUaKy,CEPHON

KHCJIOTE } COOTBETCTBYET

8.A) MOHHAS XUMHUYCCKAs CBS3h

b) koBasieHTHas MOMSIpHAST XUMUYECKAS

CBSI3b

B)xoBaneHTHast HeMmoJasipHask XMUMHYECKast

CBSI3b



9. {cBs3b, 0Opa3oBaHHas 3a CUET OOPA30BAHUS OOIIMX AIEKTPOHHBIX Map;

CBA3b, o6pa3013aHHa5{ 3aCUcT O606HICCTBJ'ICHI/IH BAJICHTHBIX JJICKTPOHOB, CBA3b,

o6pa3013aHHa;I 34CUCT JJICKTPOCTATHYCCKUX CUJI HpI/ITﬂ}KCHI/IH} Ha3bIBACTCA

A)uoHHOI
b)merannmnuecko

(V)

151

B) xoBanenTHoM
10.  {B mOpsAKE BO3paCTaHUSI METAJUIMUYECKUX CBOMCTB;B MOPSIKE

Y6I>IBaHI/I$I paanyca aTOMOB; B ITIOPAIAKC BO3PpACTAHUA KUCIIOTHBIX CBOMCTB

JICTYy4YHUX BOJOPOIHBIX COGHHHGHHﬁ}BHCMCHTBI PAacCIIOJIOKCHEBI B PAOY

Cl2,

A) K, Ca, Sc

b)Al,Mg,Na

B)F,Cl, 1

11.  Kakoe u3 CyXIeHUI BEPHO IJIA

anemeHTOB{V ArpynmslIVArpynmnel,IArpymnis }

A) obOmast hopmyia JieTydero BogopoiHoro coenunenns RH4

b)He o0pa3yroT ieTyunx BOJOPOIHBIX COSTUHEHUN

B)mo 3aBepiiieHus SHEPTETHIECKOTO YPOBHS HE XBaTAET TPEX DIIEKTPOHOB

12. Cpenm BemiecTB, ykazaHHbIX B psay {NHs, O,, HCI, SO,; CaO, HNO3,
COz;

H2S04,HI,CuCl2,CH4,NH3 } konr4ecTBOCOE AMHEH U CKOBAJIEH THOMUIIOISIPHOMC
BSI3bIO PABHO

A)tpem

b)nBym
B)uetbipem

13. XuMuueckas CBsi3b B MOJICKYJIaX {030Ha U XJIOPUA KAJIbIUS ;CEPHOM

KHUCJIOTBI U XJIOpHUJ1a aMMOHUS; cepHoﬁ KHUCJIOTBI 1 030Ha} COOTBCTCTBCHHO

OBITh TPEeoOpa3oBaHO B HECKOJIBKO PA3IMYHBIX BAPUAHTOB OJHOTO 3aJIaHUS
TE€CTOBOU cucTeMBbI. [Ipu opranuzanun aBTOMaTU3UPOBAHHOTO TEKYIIETO KOHTPOJIS
MOSIBIISIETCS. BO3MOXKHOCTh TE€HEpaIly OOJBIIIOTO KOJMYECTBA BApUAHTOB TECTa,
IIpY 3TOM 3a/IlaHusl, IOJIy4eHHbIEe U3 ¢aceTa, OyayT mapauieNbHbl M0 COAEP>KAHUIO

A)KOBaJIeHTHas MOJISIpHAS] K HIOHHAS
b)xoBaneHTHass moJiApHAsT W KOBAJCHTHAs
HenoJsipHas B) KoBajeHTHas HeEmojsipHash U
HWOHHAas

Kak BumHO W3 mpuBEACHHOTO TpUMepa, Kaxaoe (aceTHoe 3alaHhe MOXKET

U TPYAHOCTH.



IIpakTrueckue 3aJaHus U 3a1a4H
[IpakTrueckre 3ajaHvsl M 3aJadd, YacTO MCHOJb3yEMbIE B KayeCTBE
TUJAKTUYECKUX CPEJCTB B €CTECTBEHHOHAYYHBIX MHUCIUIUIMHAX, TAKKE MOTYT
ObITh (paceTHbIMU. B0O3MOXHO NpUMEHEHHE 3ajad C BapHaHTaMHU OTBETa IS
ya00CTBa OpraHu3alii aBTOMAaTU3UPOBAHHOTO KOHTPOJIS.
[IpakTueckue 3ajaHus U 3aJ]a4 IPEACTABIICHBI B pa3Jieiax:
1. OCHOBBI CTPOEHHMSI BelIeCTBA — 33Ja4d HAa COCTaBJIECHUE XUMHUYECKUX
(dbopMyI1 IBYXaTOMHBIX CO€IMHEHUN (OKCUIOB, CYIb(UI0B, TUIPUAOB U T.I1.).
2. XUMH4YecCKue peakuuu
3ajaun Ha COCTABJICHUE YPaBHEHUM peaKIMil: COETUHEHUs, 3aMELICHUS,
pasNoKeHHs, OOMEHa M pEeaklMil ¢ ydacTUEeM KOMIUJIEKCHBIX COEAMHEHUH (Ha
npuUMepe  TUIPOKCOKOMIUIEKCOB  AJIIOMUHMS W 1IMHKA);  OKHUCIUTENIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIMI C UCIOIB30BAHUEM METO/a AJICKTPOHHOIO OanaHca;
C y4acTHEeM KOMIUJICKCHBIX COCIMHEHUN (Ha TPUMEPE TUIPOKCOKOMIUIEKCOB IMHKA
Y aJTIOMUHUA).
3a1aunHapPaCcYETKOINYECTBEHHBIXXaPAKTEPUCTUKIIPOAYKTAPEAKIIUUCOETH
HEHU; MaCCOBOM WJIM OOBEMHOM JOJM BBIXOJIAa MPOAYKTA PEAKIUU COCAMHEHUS OT
TEOPETUYECKH BO3MOXKHOTO; OOBEMHBIX OTHOIIEHUH Ta30B; KOJUYECTBEHHBIX
XapaKTEPUCTUK HCXOJHBIX BEHIECTB W TMPOJYKTOB pEaKIMH; Macchl (00BeM,
KOJIMYECTBO BELIECTBA) MPOAYKTA PEAKLMHU, €CIU OJHO W3 BEIIECTB JAHO B BUJE
pacTBOpa ¢ ONPEAEICHHON MacCOBOM J0JIEM paCTBOPEHHOTO BELIECTBA.
3ajaHusl HA COCTABJIICHUE MOJICKYJISIPHBIX U MOHHBIX PEaKIHil C y4acTHEM
OKCHJIOB, KHCIJIOT, OCHOBAaHMM M COJIEH, MOHHBIX pPEAKUUN TUAPOIH3a COJEH,
YCTaHOBJICHHE U3MEHEHUSI KUCIIOTHOCTH CPEBI.
3. CTpoeHue U CBOMCTBA HEOPTAaHMYECKHUX BellecTB
3.1 3agaum Ha pacyeT MaccoBOM J0JIM (MAaccChl) XMMHYECKOIO SJIEMEHTa
(coenviHeHUs) B MOJIEKYJIE (CMECH).
[IpakTtrueckue 3amaHusi 1O Kiaccu(uKaluy, HOMEHKIAType U
XUMUYECKUM (DOpMyJiaM HEOPTaHUYECKUX BEIIECTB PA3IUUHBIX KJIIACCOB.
[IpakTuueckue 3a7aHusi Ha OMNpPENENICHUEe XUMUYECKOM aKTHUBHOCTH
BELIECTB B 3aBHCHUMOCTH BHJa XHMHYECKOW CBSI3M M THUIMA KPUCTALIUMYECKOM
PELIETKHU.
3amaHusl Ha COCTaBJICHUE YPAaBHEHHM XUMHUYECKUX PEAKIMI ¢ ydyacTueM
MPOCTHIX U CIOXHBIX HEOPTraHUYECKHUX BEIIECTB: OKCUIOB METAIIOB, HEMETAIIJIOB
1 aM(pOTEPHBIX JIEMEHTOB; HEOPTAHMYECKUX KUCIOT, OCHOBAaHUN W aM(OTEPHBIX
TMAPOKCHUIIOB, HEOPraHUYECKUX COJIEH, XapaKTepU3YIOIIMX HUX CBOKCTBA U
CIOCOOBI MOTYUYEHUSI.



4. CTpoeHue U CBOMCTBA OPraHM4YeCKHUX BellecTB
3ajaHusl Ha COCTAaBJICHUE HAa3BaHUN OPraHUYECKHX COEIUHEHUN 110
TPUBHUAIBHON WIM MEXAYHAPOJHON CUCTEMATUYECKON HOMEHKIIATYPE;
3ajmaHusl HAa COCTaBJIEHUE IIOJIHBIX M COKPAUIEHHBIX CTPYKTYPHBIX
(GopMyI1 OpraHMYECKUX BEIIECTB OTJEIbHBIX KJIaCCOB.
3amaun  HA ONpeNeNeHHE TMpocTeimel (QopMyJbl  OPraHMYECKOM
MOJIEKYJIbI, HCXOSl U3 3JIEMEHTHOTO cocTaBa (B %).
3aaHus Ha COCTABJICHUE YPABHEHUN XMMHUYECKUX PEAKIUM C y4aCTHEM
OpraHUYECKUX BEIIECTB HA OCHOBAHNHU UX COCTAaBAa U CTPOCHHS.
3amaHuss HA  COCTABJICHUME YPAaBHEHUM  XHMHYECKHX  PEaKLIHM,
WJUTIOCTPUPYIOIIUX XUMUYECKUE CBOMCTBA C YYETOM MEXaHU3MOB IPOTEKaHUS
JAHHBIX PEAKIMI U TEHETUYECKOM CBSI3M OPraHMYECKHUX BELIECTB Pa3HBIX KIIACCOB.
PacueTHble 3a1a4n 10 ypaBHEHHSIM PEAKIUHN C yYaCTUEM OPTraHUYECKHUX BEUIECTB.
5. KuHerHyeckue ¥ TepMOAUHAMUYECKHE
3aKOHOMEPHOCTH IPOTEKAHUS] XUMHUYECKHUX pPeaKkuui
[IpakTrueckue 3a1aHKs Ha OLEHKY U3MEHEHUS CKOPOCTH XUMUYECKON
pEaKLMK U HAIIPABJICHUS CMEILEHUS] PABHOBECHUS C UCITOJIB30BAaHUEM ITPUHIMIIA
Jle-lllarenbe.
3aauM Ha pacyeThl TEIUIOBBIX APPEKTOB XUMUYECKUX peakluil 1
oTpesiesieHUe TUIa Peakiuu (1o TerIoBoMY 3 (PEKTy: IK30- U SHAOTEPMUUECKHUE).
6. JlucriepcHble CHCTEMBI
3ajaun Ha IPUTOTOBIIEHUE PACTBOPOB.
7. KadecTBeHHbIepeaKUMUOOHAPYKEHUSIOPTaHUYeCKUXUHEOPraHu4ecKH
XBellecTB
[IpakTUueckure3agaHusIHACOCTaBICHUEYPAaBHEHUMPEaKIIMOOHAPYKEHUSI
kaTuoHOB [-VI rpynn u aHMOHOB, B T.4. B MOJIEKYJISIPHOM U MOHHOU (popmax.
[IpakTruueckue 3aaHus Ha COCTABJIEHNE KAU€CTBEHHBIX PEaKIUil
OOHapyXEHHsI OPraHUYECKUX COCTUHEHUI.
HcciienoBanue 1 XuMH4eCKHii aHAJIN3 00beKTOB O0uochepbl
1. TunoBbIE pacyeThl IO TEMATUKE IKCIIEPUMEHTA.
2. 3agauu Ha BBIYMCIICHHE CPEHETO 3HAYEHUS SKCIIEPUMEHTAIBHBIX
JaHHBIX, TOTPEIIHOCTH.
3. 3amaHne«XuMHUYECKUHCOCTaBBO/IbI, TUIIBOABIMCIIOCOObICCTIPUMEHEHUSI»(CH

CIIOJIb30BAHUCM HOPMATHUBHBIX I[OKYMCHTOB).
4, 3aI[aHI/IC «B3aumocBs3b cocTaBa IIOYBbI, THUII IIOYBBI U €€ HA3HAYCHU).

HccaenoBanne U XUMHYECKHUI aHAJIN3 00bEKTOB TEXHO c(hepbl
1. TunoBeIe pacyeTsl IO TEMATUKE YKCIIEPUMEHTA.
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2. 3amauu Ha BBIYKCIICHUE CPEIHETO 3HAYEHUS IKCIIEPUMEHTAIbHBIX
JAHHBIX, TOTPEIITHOCTH.

3. 3agauM Ha ompeieNICHuE METaNIOB, HEOPraHUYECKUX aHUOHOB U
OpraHUYECKHUX BEIIECTB B TEXHUYECKON BOJIC PA3HOTO HA3HAUCHHUSI.

4. 3amanne « XMMHYECKHUHM COCTAaB TEXHUYECKOM BOJBI, TUI BOJBI U CITOCOOBI
€€ MPUMEHEHUS» (C UCI0JIb30BAHUEM HOPMATUBHBIX JOKYMEHTOB).

IIpuMepsl 3a1a4 0 Pa3HBIM TeMaM Y4eOHOr0 NpeaMeTa

I.C BapuanTamu 0TBETOB

1. Bpeakiuto,TepMoxuMudeckoeypaBHEHUEKOTOPoilS+0O,=S0,+297k [k, BcTy
nuia cepa maccou 1 r. KonmuecTBo TEIIOThI, BBIIECIUBIIEECS IIPU ITOM, PABHO:

A)9,28 xJlx

b)74,25x]1x

B)29,7x]Ix

2. YKaXXHTE COJIb, BOJHBIN PacTBOP KOTOPOU UMEET

MIEJIOYHYIO cpey A) cynbdaT Kaaus

b)xnopuna momMuHus

B) kapOonat xanus

3. OnpenenuTte Ha3BaHHWE BEIIECTBA, TJIaBHAS IIE€Mb KOTOPOTO COCTOWUT W3
YEeThIpEX aTOMOB YIJIEPOJIa, COACPKUT KapOOKCUIIbHYIO TPYIIIY U OJHY JBOWHYIO
CBSI3b, a TAKKE PATUKAIIBI METHIT U OTHUII.

A)3-metuin-3-3TunoyreH-3-

OBAasKHUCIIOTA b) 3-metun-2-

aTUNOyTeH-3-0Bass  KucioTa B)2-

METHIT-3-3TUII0Y TeH-3-0BasKHCIOTA

daceTHbIE 32124

4. CoctaBbTe XuMHYeckue (GOpMyJbl ABYXaTOMHBIX COCIMHEHUN: {CHIIMLINT
Kanpiusi, Tuapun Oapusa, cynbdum xenesa (III), oxcunm azora (II), oxcup
amromunusg, xjopuy xenesa (II), autpun 6apus, okcua prytu (I), okcua cypbMbI
(V); okcug menu (I), xnopug prytu (1), HUTpUA Kamusl, CUIMIUI MarHusi, TUIPU
amromunus, cynbdun ceunna (II), 6pomun mwaka, okcua yraepona (II), oxcun
xqopa (V); autrpun Hatpus, nogua meau (I), okcun xpoma (II), okcun azora (V),
ruapua Hatpus, xjaopua xpoma (111), oxcun xamust, okcua meiibsika (I111), cynbbun
[IUHKA } .

5. IIpu B3aumoneiictBuu {40; 20; 35} r cmecu {cepeOpa U LMHKA; IUHKA U
MeJIU; MEIM U KeJie3a} C COJITHOW KUCJIOTOM BBIAETIIOCH {6,72; 2,24; 5,6} 1 ra3a

(1.y.). Onpenenute MaccoByro noro (B %) {1MHKa; MeaH; )Keie3a} B CMECH.
6. YpaBHANTE OKUCIUTEIBHO-BOCCTAHOBUTEIIBHYIO PEAKIIAIO
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{Mn02 +H,S0,=MnS0O,; +O,+H,0;

Zn+ KzCI’zO7+H2504=ZHSO4+CF2(SO4)3+KzSO4+Hzo;

KCIO; + S = KCI + SO,} meromoMm 3ieKTpoHHOTO OajaHca; ONpeeiuTe
OKHUCJIUTENIb U BOCCTAHOBUTEIIb.

7. Ompenenute MOJEKYJSIPHYIO (opMydy yIIeBOAOPOAa, COAEPIKAILIErO
{80%; 85,7%; 75%} yranepoga. OTHOocUTeNbHAS IJIOTHOCTh MApOB BEIHIECTBA IO
{Bostopoy; BO3ayxy; Kuciopoay} pasHa {15; 1,931; 0,5}.

A)CsHs

b) CzHs

B) CH4

Bonpocurenbubie GopMyIHMPOBKH:

8. Kakast macca yKCyCHOM KHCIIOTBI TOTpeOyeTCs I CHHTE3a dTUJIaleTara
maccoii140,8 r. Beixon aupa npumute paBHbiM 80% OT TeOpeTUUECKH
BO3MOYKHOTO.

9. KakuM peakTHBOM MO>KHO OTJIMYUTH TJIMIIEPUH OT ITI0K03b1? COCTaBbTE
ypaBHEHHUE KaYECTBEHHOMN peaKIuu Jisi 00OHAPYKEHUS] MHOTOATOMHBIX CIIUPTOB Ha
npuMepe TIIHIEpHUHA.

10. C momo1pro Kakoro peakTHBa MOKHO Pacmo3HaTh rajoreHu-uoHsl (Cl-,
Br-, 1-)? CocraBbTe ypaBHEHUsI KAaYECTBEHHBIX PEAKIUH B MOJEKYJISIPHOW H
MOHHOU PopMax. YKaKUTe NpU3HaKu peaKui.

3amaun, Kak W JpYrde JTUAAKTUYECKHE 3aJlaHds, MOTYT BBITIOJHSTH
oOy4arollyl0o W KOHTpPOJHUpYyIoulyo ¢yHKIuM. PermieHne 3agauy MOXKeT
OCYIIECTBIISITHCS HA PA3TMYHBIX TUIIAX U ATAMAX 3aHITHIM.

IIpakTHKO-OpHMEeHTHPOBAHHBbIE 32 IAHUS

[IpakTuKO-OpHEHTHPOBAHHbIE 3a7aHusi (KaK TEOpEeTUYeCKHe, TaK U
pacueTHBIC), HAMIPABJICHBI HA Pa3BUTUE PE3yJIHTATOB O0yUEHHUS OCHOBHOTO MOIYJIS
(pa3nensr: «OCHOBBI
CTpOCHHIBEIIECTBa»,« CTPOCHUENCBONCTBAHEOPTAHNYECKUX/OPTaHNIECKUX BEIIIECT
BY,
«KuHeTnyeckuenTepMoAMHAMIIECKUEe3aKOHOMEPHOCTUIPOTEKAHMUSIX UMY ECKUX
peaxkuuny,
«JlucriepcHble CHUCTEMBI») U BBISBICHHE XUMHUYECKON CYITHOCTH OOBEKTOB
MPUPOJIBI, TPOU3BOJCTBA W OBITA, C KOTOPHIMH YEJIIOBEK B3aMMOJICHCTBYET B
mporiecce MPakTUUECKOMN AesTeIbHOCTH (TPUKIIATHON MOYJIb).

[IpakTUKO-OPHEHTHUPOBAHHBIE  3aJaHUSI  MOXKHO  ONPEACIHTh  Kak
MeJarori4ecKy TmepepadoTaHHblll (PparMeHT TPOo(ECCHOHATBLHON NEITeTbHOCTH
cnenuanucta. OHu pa3pabaTbIBalOTCS [JIs1 TMPOBEPKH 3HAHUW UM yMEHHM
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oOyJaroumxcsi A€MCTBOBaTh B NPAKTUYECKUX, HETUIUYHBIX, IKCTPEMAJbHBIX H
Apyrux curyauusax. Ilpy wW3ydeHHH JAMCHMIUIMHBL «XHMHSD»  IPAKTUKO-
OpUEHTHPOBAHHbIC  3aJaHUsl NPUMEHAIOTCA  JUIl  aKTUBU3aLUUU  y4eOHO-
NO3HABATEJIbHON JAEATEIbHOCTH OOYyYarolIMXCs IyTEM «IOTPY’KEHUS» UX B
MpoOJIEMbl XUMUYECKHUX UCCIIET0BAHNM, BOSHUKABIINUX B UCTOPUU PA3BUTHS HAYKH,
WJIM UMEIOIUX MPAKTAYECKOE 3HAYCHUE JUIS YETOBEKA.

[IpuBenem mnpuMepsl NMPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUM 110 pasfernam
«CTpoeHHE W CBOWCTBAa HEOPraHMYECKUX BeEIIECTB», «CTpOeHHWE M CBOMCTBA
OpPraHUYECKUX BELIECTBY.

1. KapOokcurepanus

Haszpanue tembl Tema3.3.«IIpon3BOACTBO HEOPTAHUUECKUX
BEIIECTB. 3HAUECHUE U IPUMEHEHHE B OBITY U HA
IIPOU3BOJCTBE

Pesynbrar oOyuenus | OOOCHOBBIBATH  3HAUYEHHE U MPUMEHEHHUE
HEOPTraHWYECKHUX  BEHIECTB B  OBITOBOM W
IIPOU3BOJACTBEHHON JIESTEIBHOCTH YEJIOBEKA HUX
(U3UKO-XUMHUUYECKUMH CBOMCTBAMU

OO1Ire KOMITETCHIINU OK 01, OK 02

A 3HaKOMO JIM BaM TMOHATHE «KapOokcuTepanus»? B TepaneBTUUeCKuX Mesax
UCIIONb3yI0Tra3oo0pa3znoeseectBo.l loaToinpruunHenooOHyIOMETOAUKY Ha3bIBa
0T
«Ta30BbIMU YKOJIAMW». JTa METOAMKA HCIOJb3YyETCS ISl JICYCHUS CEPACYHO-
COCYIMCTBIX 3a00JI€BaHMM, TOBBIMICHUS JJIACTUYHOCTH KOXHU. I[loBbIieHUE
coJiepKaHUsl 3TOTO ra3a B KPOBU TOBOPHUT O HEKAUYECTBEHHOW (YHKIIUU KPOBH.
Camoe yAuBHUTENIBHOE, YTO OHO HCIOJB3YETCS B TBEPIOM BHUJE B MHUIIEBOU
MPOMBINIUICHHOCTH JUISI XpaHEHUSI W TIEPEBO3KH TMPOMYKTOB: PBIOBI, Msca,
MOPOKEHOTO.

3aganue

Bri0epure o1uH NpPaBWIbHBII OTBET:

1. O xaKOM BeIIESCTBE UAET

peub? A) yriIeKuCbIil ra3

b)xucnopon

B) ammuak

2. Kakumy XUMHYECKUMU CBOMCTBAMHU 00JIa1aeT 3TO

BEIIECTBO?

A) KHCJIOTHBIMH
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b) ocHOBHBIMU

B)amdoTepupiMu

3. C uem MOKeT BCTylaTh BO B3aUMOJEHCTBHE?

A) ¢ BOJ10HM, OCHOBHBIMHU OKCHUJAMHU, II€JI0YaMH, HEKOTOPBIMU
COJIAMH

B) C BOI[Oﬁ, KHCJIOTHBIMHU OKCHUAaMH, IICJI0OTYaMH, HCKOTOPbIMHU
COJsIMH

B)c Bo0i1, KUCIIOTHBIMU OKCHIAMU,KUCIOTaMU, HEKOTOPHIMU

COJISIMU

4. C moMOIIbI0 KaKOTO BEIIECTBA €r0 MOKHO

oOHapyxuTth? A) peHondranernHa

b)6pomHoit BosIbI

B)u3BecTkoBOM BO/IBI

5. [TpuBenute GakThl, KOTOPBIC TOKA3BIBAIOT OTPUIIATEIILHOE BIUSHUE
ATOTO ra3a Ha JKeJIyJOUYHO-KUIIICYHBIM TPAKT YEJIOBEKA.

2. IloBapeHHas coJIb

Haszpanue tembl Tema3.3.«IIpon3BOACTBO HEOPTAHUUECKUX
BELIECTB. 3HAUCHUE U TPUMEHEHUE B OBITY U Ha
IIPOU3BOCTBE

PesynbTaT 00ydyeHusi | OOOCHOBBIBaTh 3HAUCHUE U TPUMEHEHHUE
HEOPTaHUYECKUX BEIIECTB B OBITOBOM U
POU3BOJICTBEHHOM AESATEIbHOCTH YEIOBEKA UX
(U3UKO-XUMUYECKUMH CBOMCTBAMU

OO1Ire KOMITETCHIINU OK 01, OK 02

N3BecTtHO, uTO B MHpe n00bIBaeTcst mpumepHo 100 MUIIMOHOB TOHH
IOBAPEHHOM CcOJIM B rojA. Ha mnuieBble HYXIbl PACXOAYETCS OKOJIO OJIHOM
YETBEPTOM 4acTu 3TOro koaudectBa. Kynaa sxe uaer ocrajibHas coJib?

[ToBapeHHasi coib COBEPIIEHHO HEOOXOAMMAa MPU MPOU3BOJCTBE MSCHBIX U
pPBIOHBIX KOHCEpPBOB, OHAa HCIOJB3YETCS B METALTyPTrUYECKON  OTpaciu
MPOMBINIUICHHOCTH, TpPU O00pabOTKE MEXOB M PAa3JIMYHBIX KOXK, B TPOIECCE
MPUTOTOBJICHUSI MbUIA, UAET JUISl TIOJYYEHHUS KaJlbLIMHUPOBAHHOW  COMBI,
npuMeHsieTcs B MmeaulrHe. OCHOBHOW MOTPEOUTENb CONM — XUMHUYECKasi OTpacib
IIPOMBIIIEHHOCTH. B 3TON 0051acTH MCMOIB3yeTCs HE TOJBKO caMa COjb, HO U
AJIEMEHTHI, COCTABJSIOIIME €€. B mpolecce 35eKTposin3a €€ pacTBoOpa MOJydaroT
XJIOp, BOJIOPOA M enkui Hatp. M3 pacTBopa €IKOro Harpa MHOJIy4arOT TBEPAYIO
11eJ1049b — KayCcTUK. COeTMHSIS BOJOPO C XJIOPOM, MOJYYAKOT COISHYIO KHCIIOTY.
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3amaHue: cOCTaBbTEe YPABHEHHUS, ONIUCAHHBIX B TEKCTE PeaKMid.
3. AlleTuJjieH

Hassanue temsl Tema3.3.«IIpon3BOACTBO HEOPTAHUYECKUX
BElIeCTB. 3HAUCHUE U IPUMEHEHHE B OBITY U HA
IIPOU3BOJICTBE

PesynbraT 0Oyuenusi | OOOCHOBBIBaTL  3HAYEHHWE W MPUMEHEHHUE
HEOPraHWYECKUX  BEHIECTB B  OBITOBOM W
IPOU3BOJICTBEHHOM JEATETLHOCTH YEJIOBEKa HX
(U3UKO-XUMUYECKUMH CBOMCTBAMU

OO1re KOMITETCHIINU OK 01, OK 02

OgHuM M3 cambIX paclpOCTPAHEHHBIX CIOCOOOB CBapKd IUIABICHHEM
ABJIAETCS Tra3oBasi CBapKa, KOTOpas IPOU3BOJUTCS C 0Opa30BaHMEM Ia30BOI0O
IJJAMEHU B KaHAJIaX CBApOYHOU

ropesnku. O0pa3oBaHUETa30CBAPOYHOTO IDIAMEHH  HEBO3MOKHO 0€e3
rasa anetuieHa. TeXHUUeCKui alleTUIICH MOMyYaroT U3 Kapouaa
KaJIBIIUSL.
3amanue

1. OObscHuTe, KakoW (HU3UYECKUN TIOKa3aTesib TMO3BOJISIET KCIOJIb30BaTh
alleTUJIEH JIJIs1 CBapOYHbBIX padoT;

2. CocTaBbTe ypaBHEHHUE PEAKIINH MTOTyYCHHUS alleTUIICHA;

3. CocTaBbTe ypaBHEHUE PEAKIIMH TOPEHUS alleTUIICHA;

4. Bpruuciaure o0BbEM aleTUIIEHA NOJYYEHHOIO0 M3 KapOuaa Kajablus Maccou
128 r, comepxamiero 5% mpumMecei, eciu BBIXOJ aneTwieHa coctaBuser 80% ot
TEOPETUYECKH BO3ZMOXKHOTO.

4. MoJ10YHAas1 KHCJIOTA

Haszeanue Ttembl Tema 4.3. «Oprannyeckue BelecTna B
KU3HENIEATEIbHOCTH YenoBeka. [Ipon3BoACTBO U
IPUMEHEHUE OPraHUYECKUX BEIIECTB B
IPOMBILITIEHHOCTI

Pesynbrar oOyuenuss | OGOCHOBBIBATH  3HAUYCHWE W MPUMEHEHHUE
OpPraHWYEeCKUX  BEIMIECTB B  OBITOBOM W
MPOU3BOJACTBEHHOW [I€STEIBHOCTH YEJIOBEKa HX
(U3UKO-XMMHUYECKUMH CBOMCTBAMU

OO01me KOMIETEHIIUN OK 01, OK 02

HpOMC}KYTO"IHBIM IMPOAYKTOM oOMeHa Y TCIJIOKPOBHBIX JKUBOTHBIX SBJISACTCS
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MOJIOYHAsl KMCJIOTA. 3amax 3TOM KUCIOThI KPOBOCOCYIIIE HACEKOMbBIE YJIaBIUBAIOT
Ha 3HAYUTEIHLHOM PACCTOSHUU.

3aganmne

1. [Touemy HacexkoMbIe(KOMAphI)OBICTPO HAXOSAT CBOIO KEPTBY?

2. YcranoBute GopMyIly MOJIOUHOM KUCIIOTHI, KOTOpasi IOMOTaeT HaCEKOMbIM
HAXOJUTh TEIUIOKPOBHBIX >KUBOTHBIX, €CIIM MAacCCOBBIE JOJU 3JIEMEHTOB B HeEH
cocTaBJsOT: yriaepoaa —40,00%, Bogopona — 6,67%, kuciaopoaa — 53,33%.

3. CoctraBpTe CTPYKTYpHYIO (GOpMyTy MOJIOYHOM KuUCIOThl. HaszoBure
kuciaoTy no HomeHnkinarype MIOITAK.

4, Ha OCHOBaHMM CTPOCHHS MOJIOYHOM KHUCJIOTBI CHENANTE BBIBOJ O €€
XUMHUYECKUX CBOMCTBAX.

5. Haiinute B uWHTEpHETEe WIM JPYyTUX HUCTOYHUKAX HMHGPOPMAIUIO O
NPUMEHEHUU MOJIOYHON KUCIIOTHI.

3ananus 1a00paToOpHBIX padoT

JlabopaTopHbie pabOThl SBJISIOTCS BaXXHOM YacThi0 y4eOHOro mpoiiecca Mo
JUCHUIUIMHE M CIIOCOOCTBYIOT (OPMHUPOBAHUIO y OOydYalOIIUXCAd yMEHUI
UCCJIeIOBAaTh XMMHYECKHE TMPOIeCChl M SIBIEHUS (IUIAHUPOBATh W TMPOBOAMTH
XUMUYECKHUE DKCIEPUMEHTHI, HMCCIIEIOBAaTh BEIIECTBA U TMPOBEPSATH TUIIOTE3HI,
o0pabaTbiBaTh U MHTEPIPETUPOBATH PE3YIbTATHl IKCIIEPUMEHTOB).JlabopaTopHbie
paboThI TT0 XMMUU MPEAYCMOTPEHBI B KXKJIOM pasjiesie OCHOBHOTO U MPHUKIIATHOTO
MoxyJen (tad. 2).

Tabnuna2.JlaboparopHbie pabOThI
0 XUMUH

Paznen JlaGopaTopHnas padora

Paznen2.Xumunueckuepeakuuu | Jlaboparopnaspabdoral.«Peakunuruaposnnsa
»

Paznen3.Ctpoenueuncoiictea | JlaboparopHasapadora2.«CBolicTBaMETaIIOB
HEOPTraHUYCCKUX BEIICCTB ¥ HEMETaJJIOB)

Paznend.Ctpoenueuncpoiictea | Jlaboparopuasapadora3.«Ilonydyennestuiena

OpraHM4YC€CKHX BCIIICCTB H U3YUYCHHUC €TO CBOMCTB»
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Pa3nen 5. Kunernueckue
Y TEPMOJIMHAMUYECKUE
3aKOHOMEPHOCTH
MPOTEKAHUSI XUMHUYECKUX
peakuin

JlabopaTtopHasipadoTra4(Ha BbIOOD)
«OmnpeneneHue 3aBUCUMOCTH CKOPOCTH
peaxkuyu OT KOHIIEHTPAN pearupyromux
BEILECTB)» WIH

«OmnpeneneHne 3aBUCUMOCTH CKOPOCTH
peaxkuu OT TEMIIEPATypbD»

JlaGopaTopHas padora 5. «/3yueHue
BJIMSIHUS PA3JIMYHbIX (DAKTOPOB HA CMEIICHUE
XUMHUYECKOTO PaBHOBECHSD)

Paznen6./lucnepcHbiecuCTEMBI

JlaGopaTopnasipabora6(Ha BbIOOP)
«IIpuroroBneHue pacTBOPOBY» WU
«MccnenoBanue TUCIEPCHBIX CUCTEM)

Paznen’7.KauecTBeHHBIEpEAKIINH
OOHapyKEHUSI OPTaHUYECKUX U
HEOPTaHUYECKUX BEIIECTB

JlaboparTopHasipabora7(Ha BbIOOp)
«AHaIUTUYECKHE peaKIni KaTuoHOBI-VI
IPYIID WU «AHATUTAYECKUE PEaKIINU
aHHOHOB» JlabDopaTropHasi padora 8 (Ha
BbIOOP)

«KauecTBeHHBIE peaKklMK Ha OT/ICJIbHbBIC
KJIACChl OPraHUYECKUX BEILIECTBY HIIU
«KauecTBeHHbIN aHAIN3 OPraHUYECKUX
COEIMHEHUI 10 HYHKIIMOHATBHBIM TPYTIITIaM)»

Pasnen 9.1. UccnenoBanue u
XUMHYECKUH aHaAJIN3 00BEKTOB
ouocdepsl

JlabopaTtopuasipadora9.«OcHoBbUTA00pATOP
HOU MPAKTUKN

JlabopaTopnasipadoral( (Ha BbIOOp)
«O4ncTKa BOJIBI OT 3arpsI3HEHUI
«Omnpenenenue pH BoAbI U €€ KUCTOTHOCTH
«OnpenaeneHue KECTKOCTH BOJIbI U CITIOCOOBI
€e yCTpaHEHUsD

JlaGopaTopnasipaborall (Ha BbIOOp)

«OOHapyXeHHe HUTPATOB B MPOTyKTaX
MUTaAHUS

«HMccrnenoBanue NpoyKTOB MUTAHUS Ha
HaJM4Ke yIJIEBOJOB (MyKa, TBOPOT, MOJIOKO,
HOTypT) Ha HATUYHE
YIJIEBOJOB(KpaxMalI,IIIF0K03a,caxapo3a)»
JlabopaTtopHnasi pabora 12 (Ha BbIOOp)
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«OOHapykeHHe HEOPTaHUYECKUX MpUMecei B

po0ax MOYBbD)

«Omnpenenenne pH BOJHOI BBITSKKA
IIOYBBL,E€ KUCIOTHOCTUY IIEITOYHOCTH»

Paznen 9.2. MUccnenosanue u | Jlabopatopuaspa6ora9.«OcHoBbIT1a00paTOpH

oM
XUMHUYECKHI aHaln3 OOBEKTOB| TPAKTUKM
TeXHOC(hEepbI JlaGopaTopnasipaboralO(Ha Bb100Op)

«OnpeaeneHue XJIOPUI0B METOOM
TUTPOBAHMUS B

Texuuueckoil Boae»

«OrnpeniesieHne KeCTKOCTH

TexHuueckor BOAbI METOAOM TUTPOBAHUS
JlaboparTopuasipadorall.«Onpenenenue
CopnepxaHus yrJIEKUCIOro ra3a B BO3IyXe
ITomenieHus IKCIPECC-METOIOM
JlabopaTopHasn

padoral2(na BbI00p) «3roTOBIEHNUE KPACOK
(mo100p MUTMEHTOB U CBS3BIBAIOIIINX
BEILIECTB)»

«MccnenoBanre CBOMCTB BSDKYIIIUX BEIIECTB
Ha

[Tpumepe rumca»

Oo6opynoBanne jgadoparopuu U padounx MecT Jad0OpPaTOPUU: MEH3YDPKHU,
MUNETKU- KaNeJIbHULBI, TEPMOMETPBI, MHKPOCKOM, JYIbl, MpPEAMETHbIE U
MOKPOBHbIE CTEKJA, IUIAHIIETHI JUIsl KalelbHBIX peakuui, (uiIbTpoBabHAS
Oymara, MpPOMBIBAJKH, CTEKJISIHHbIE MPOOUPKH, PE3MHOBBIE MPOOKH, (POHAPHKH,
HAa0Op pEaKTHUBOB, CTEKISHHBIC MAJOYKH, IITATHUBBI JUISI MTPOOUPOK; MEpPHBIE
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HUIMHIPBI, BOPOHKU CTEKJIIHHBIE, BOPOHKHU JeIUTEIbHbIe HUIuHApuueckue (50—
100 wmu), ctynku ¢ TniectdkoMm, (apdopoBble YallKyd, HTUHIETH, (QUIBTPHI
OyMa)kHble, BaTa, Mapjs, 4YacOBBbI€ CTEKJa, OHJIEKTPOIUIUTKU, J1aOOpaTOpHbIE
IITATUBBI, CIUPTOBBIC TOPEIKU, CHUYKH, NpUOOp MJs TOJY4YeHHsS Ta30B (UIU
MpoOMpKa ¢ Ta300TBOJHOW TPYyOKOI), AeprKaTelnH I MPOOMPOK, CKISHKHU IS
XpaHEHHsI PEaKTUBOB, Pa3JaTOYHbIE JOTKH; XxuMuueckue crakansl (50, 100 u 200
MJT); IIMATENN; MUHILETHI, TUTEIbHBIC HIUMIIBI; CEKYHIOMEPHI (TaltMephl), MEpHBIE
npobupku (Ha 10—20 mur) m mepHbie KoaobI (25, 50, 100 u 200 M), BoasiHas OaHs
(WM TepMoCTaT), CTEKJISIHHbIE MAJT0OYKHU;, KOHUYECKUEe KOJObI i TuTpoBaHus (50
u 100 mi); uHAMKATOpHBIE NOJOCKU Ui ompenenenus pH u crangaptHas
WHMKATOPHAs IIKajla; YyHUBEPCAIbHBIA UHUMKATOD; numeTk Ha 1, 10, 50 M (unu
no3atopsl Ha 1, 5 u 10 M), OropeTku Al TUTPOBAHUSL, MEIULIMHCKUE IIITPULIBI HA
100-150 ™, maGopaTopHbIE W/WIH aHATUTUYECKUE BeChl, pH-METphI, CyIIMIbHBIN
mkad, u Ap. 1abopatopHoe 000PYI0BAHUE.

[IpuBeneM mnpumepsl Ja0OPATOPHBIX paboT Mo pazfaeny 2 «XUMUYECKHE
peakuuu» u pasaeny 4 «CTpoeHue u CBOMCTBAa OpraHUYECKUX BEIIECTBY.

Paznen2. Xumuueckuepeaxknun.Jladoparopuasipadoral.«Peakunuruapoansa»

Ha3zBanue temsl Tema2.2.«NeKTPOIUTHYECKASIIUCCOLIMAUSUIOH
HBI OOMEH»

Pesynbrar oO0yuenus | CocTaBisiTh YpaBHEHUS] XUMUYECKHUX
PEaKIMOHHOTO OOMEHa C y4acTHEM
HEOPTraHUYECKUX BEIIECTB

OOmue KOMITETCHIINHT OK 01, OK 02

1. Borpocsl 1J1s 1onycKa K J1a0opaTopHoii padore

a)chopMyIHpyHTE 1EJb INIAHUPYEMOT0 SKCIIEPUMEHTA;

0)00BSACHUTE, KaKOM MPOIIeCC HA3bIBAIOT THAPOIN30M,KaKOM OH OBIBACT;

B) OOBSCHUTE, KAKUE CYIIECTBYIOT CITOCOOBI JIOKAa3aTEIhCTBA CYIIECTBOBAHMSI

TUAPOIN3a HEOPTAHUYECKUX U OPraHUYECKUX BEIIECTB;
I')OOBSCHUTE,KaK COCTABIISICTCS YpaBHEHUE THAPOIIN3A;

n)o0bsicauTe,uroTakoepH ?Kak3aBuCUTIaHHBIATIOKA3aTEIHOTKHUCIOTH OCTUIITH
OCHOBHOCTH CpeZBbl PacTBOpPa;
€)00BSICHUTE X0/ BBITIOJHEHHUS SKCIIEPUMEHTA 10 PEILICHUIO KAYeCTBEHHBIX 3a]1a4;
) TIEPEUNCINTE OCHOBHBIE ACTIEKTHI COOJIIOICHUSI TEXHUKH 0€30IaCHOCTH
npu paboTe ¢ arpecCUBHBIMH peareHTaMu (TUAPOKCHUI HATPHS).
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2. IIpoBeaeHue onbITOB

OobopynoBanue u nmocyjaa PeakTuBbI
1.CrexnsiHHbIE TPOOUPKH 1. PactBop NaOH
2.1ITaTuB a1 mpoOUPOK 2. PactBop NaSO4
3. PactBop AICl;
4.  PactBop Na,COs
5. PactBop Cu(OH),
6. KuCI0THO-OCHOBHBII HHAMKATOP

AJIropuTm npoBeeHusi onbitaNel

Bonpocel u 3a1anus

3aganme Ne 1. B tpex npobupkax mnon
HOMEpPaMH HaXOATCS PACTBOPHI TPEX
COJICH: XJIOpHUIa aIFOMHUHMUS, Cyb(daTa
HaTpus, kKapOoHaTa HaTpus. He
MOJIb3YSICh IPYTUMHU PEAKTUBAMH,

OIIPEAEIIUTE COCTaB KaX 101 MPOOUPKH.

1. latb 00BsICHEHUE TTPOBEACHHBIM
OnBITaM.

2. CocTaBUTh YpPaBHEHUS pPEAKLUH,
IPOTEKAOUIUX B MPOOUPKE B
MOJIEKYJIIPHOM M HOHHOM BHJIaX.
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AJITOPUTM NPOBeIEHUsI
onbiTaNe?2

BOHPOCLI H 3aJaHUA

3amanue Ne 2. Uto npousoitaeT, eciu
OXJIAJIUTh PACTBOp KapOOHATa HATPUS
WM T00aBUTH K HEMY THAPOKCH]T
HaTpus’?

HanuteBripobupky 1-2miapacTBopa
KapOoOHaTa HaTpHsl.

OnycTuTh NPOOUPKY B CTaKaH C
OYE€Hb XOJIOJHOU BOJOM UJIA CHETOM.
[IpoBeputhb cpeny pacTBopa npu
MTOMOIIU KHCJIIOTHO-OCHOBHOTI'O
UHJUKaTOpA.

J1o0aBUTH K pacTBOpy

KapOoHaTa HaTpUs TUAPOKCH]T
HaTpus.

1.Kakoit nHauKaTop nydiie
UCITIOJIB30BATh JJISI ONIPENEIICHUS CPEAbI
pactBopa?

2. CocTaBUTh COOTBETCTBYIOIINE
YpPaBHEHUS XUMUYECKUX PEAKIUH, B
MOJIEKYJIIPHOM U MOHHOM BHJIAX.

AJropuT™M npoBeIeHUs
onbITaNe3

Bonpocs! u 3a1aHus

3aganueNe3.I1po6eMHBIN OTMIBIT.
B oxny npobupky ¢ pactBopom
cynbdara meau(1l)mpunuth
PacTBOp TUAPOKCH]IA HATPHSI.
Bo BTOpYyI0 mpobupky ¢
pactBopoM cyibbara meau (11)
MIPWIATH PACTBOP KapOoHaTa
HaTpHS.

CpaBHHTH IBETOOPA3YIOMIUXCS
OCaJIKOB.

OO6paTuTh BHUMaHUE HA
BBIJICJICHUE ra3a B OJTHOU U3
poOUPOK.

Onpenenutpb, OTKY1a MOKET
BBIJICTSATHCS ATOT ra3?

1.CoCcTaBUTBCOOTBETCTBYOIIUEYPABHEHN
s XUMUYECKHUX PEaKluid, B
MOJIEKYJIIPHOM U HOHHOM BHJIaX.

21



[IpoBepHUTh KaUECTBEHHBIN COCTAB

rasza ropsiiei Jy4YUHKOU.
OOBACHUTH TPOUCXOIAIIEE SABJICHHUE.

AJITOPUTM NPOBeIeHUs! Bonpocekl 1 3a1anus
onbITaNe4
3ananneNe4.[IpoOIeMHBIN OIBIT. 1. OOBSICHUTD MPOUCXOISIIIICE SIBJICHUE.
1.1. K pactBopy xsopuna 2. CoCTaBUTh COOTBETCTBYIOIINE
AITIOMUHUS IPUITUTH PACTBOP YpaBHEHUS] XUMUYECKUX PEaKIUid, B
Kap6oHaTa HaTpus. MOJIEKYJIIPHOM U MOHHOM BHJIaX.

3. OTBETUTH Ha BONPOCHI.

JIns 4ero B MEIUIIMHCKOW IPAKTUKE
UCIIOJIB3YIOT PACTBOP MUTHEBOM COJIBI
JUTSI IOJIOCKAHUS TPU BOCTIAJIUTEIbHBIX
3aboneBanusix ropia? Kakosa poib
ruapoausa B npupoae? [louemy
pacTBOp MbLIA IEHUTCS B BOJIE?

3. O0paboTKa pe3yJIbTATOB ONBITOB

1. IIpoaHanu3upoBaTHCOOTBETCTBUENOIYYEHHBIXPE3YIbTATOBTUIIAMI UAPOIN
3a. CaenaTh COOTBETCTBYIOIIUE BBIBOJIBI.

2. ChopmynupoBaTh BBIBOJIBI O 3aBUCUMOCTH THIIA TUIPOIU3A U KUCIIOTHOCTH
Cpeabl pacTBOpA.

Pa3nend4.CTpoeHue u cBOMCTBA OPraHuvecKux BemiecTs. JIaboparopHas

padora3.
«IlosryyeHue 3TUIIEHA U N3yY€eHHUE ero CBOMCTBY»

HazBanue tembl Tema4.2. «CBOMCTBA OPraHUYECKUX COCTUHEHUN

PesynbTaT 0O0ydyeHus: | YcraHaBiIMBaTh 3aBUCUMOCTH (DU3HKO-
XUMHUYECKHUX CBOMCTB OPraHUYECKUX BEUIECTB OT
CTPOEHHUS MOJIEKYJI

OO01me KOMIETEHIIUN OK 01, OK 02

1. Borpocsl 1J1s 1onycka K J1abopaTopHoii padote
a)chopMyIUpyHTE LENb MNIAHUPYEMOTO SKCIIEPUMEHTA;
0)00BIICHUTE, K KAKOMY KJIACCY OPTaHUYECKUX BEUIECTB OTHOCUTCS ITHIICH;
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B) OOBSCHHTE, KAKUMHU XUMHUYECKMMH CBOWCTBAMH O0Jaal0T BEIIECTBA
JAaHHOTO KJacca, KakWe KaueCTBEHHBIC pEaKIuH I HX OOHapyKeHUs
UCTIONB3YIOTCS;

r) 00OBSCHUTE, KaK MOYKHO TOJIy9HUTh BEIIECTBA JAHHOTO KJlacca COSAMHCHHUN

B JIAOOPATOPHBIX YCIOBUSIX;
1)O0BSICHUTE, U3 YETO COCTOUT MPUOOP IS MTOITyUEHUS Ta30B;

€) MepEUYUCINTEe OCHOBHBIC ACTIEKTHI COOIIOICHUSI TEXHUKH 0€30MaCHOCTH IpHU
padore ¢ JIBXK  (3TunoBBIi  COUPT), arpecCUBHBIMH  pearcHTaMH
(KOHLIEHTpUpOBaHHAsl  CEpHasl  KUCJIOTA), HarpeBaTEJIbHBIMH  IpHOOpaMu

(cnupToBKa).
2. IlpoBeenune onbuITOB
Oob6opynoBanue u nmocyjaa PeakTuBBI
1.CreknsiHHbIE TPOOUPKU 1.Konuentpuposanusiit pactBopHSO4
3.CnuproBka 3.PactBop KMnO,
4.Conuku 4 .bpomHas Bojia
5.Ilecok
2.1MITaTuB Ay mpoOUpPOK 2.TUNIOBBIN COIUPT
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AJroputm nposeneHus onbitaNel

Bomnpocsl u 3axanus

1. [Tomy4uuTh STUIIEH EeTUApPATALUEH STUIIOBOTO
crupTa, 0OHAPYKUTH €T0, U3yYHUTh €TO

CBOMCTBA.

B npobupky HamuTh 2—3 MII 3TUIIOBOTO CIIUPTA U
OCTOPOKHO 100aBUTH 6—9 MJI KOHIICHTPUPOBAHHOM
CEPHOM KHUCIIOThI. 3aT€M BChINATh HEMHOTO
MIPOKAJICHHOTO TecKa (MECOK MM MEJIKAE KYCOUYKHU
MEeM3bI BBOJIAT JISI TOTO, YTOOBI MMPEOTBPATUTD
TOJTYKH JKUJIKOCTH TIPH KUTICHUN ). 3aKPHITh
MpoOUPKY MPOOKOM € ra300TBOIHOM
TPYOKOM,3aKPENUTh €€ B IITATUBE U OCTOPOKHO
HarpeTh cojepkumMoe mpooupku (puc.l)

T1eCoK
CH,OH
*‘2{2830 (1:3)

(xomiL.)

Br,  KMnO,_

OCTOpOXHO, PABHOMEPHO HArpeTh CMECh.
BnpyrytonpobupkyHnaneite2—3miapa30aBIeHHOTO
pacTBOpa TepMaHTaHaTa KaJWsa,| TPOIYCTHUTE
Yyepes3 Hero ras.

B tpeThto npoOupky HaIuTh 2—3 M1 OpOMHOM
BOJIBI, OITYCTUTh Ta300TBOIHYIO TPYOKY 10 JHA
ATOM MPOOHMPKH M MPOTYCTUTH Yepe3 OPOMHYIO
BOJ1Y BBIJCIISIOIIUNCS Ta3.

BBIHYTB Ta300TBOHYIO TPYOKY M3 pacTBOpa U
MOBEPHYTH €€ OTBEPCTHEM K BEPXY, MOKEYb
BBIJICJISIOMINICS Ta3 (puc.2).

1. UTO MpOUCXOAUT B
npobupke? YUro
HaOnromaere?

2. K xakoMy Tumy
XUMUYECKUX peaKIuit
OTHOCSTCS 3TH
nporiecchl? Kak
HAa3bIBAIOTCS ]

3. Kak mensercs
OKpacka pacTBOpPOB?
[Touemy?

4. KakuM miameHem
TOPUT STUJICH?
ITouemy?

5. CocTaBUTH
ypaBHEHHUS
MPOTEKAIOITUX
MIPOIIECCOB.
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C,H;0H (arnio0-
BBIY CITUPT)

H,SO;

3. O0paboTKa pe3yJIbTATOB ONBITOB

1. IIpoananu3upoBaTHCOOTBETCTBUENONYYEHHBIXPE3YIbTaTOBCIIOCO0AMITONYY
€HUS HeIpeAeIbHBIX YIIIEBOJOPOAOB psAjia 3THICHA (ankeHoB). Caenarb
COOTBETCTBYIOIIUI BBIBOJ.

2. ChopmynupoBaTh BbIBOJ 0 GU3UKO-XUMUUYECKUX CBOMCTBAX ITHUJICHA.

3. ChopmynupoBaTh BBIBOJI O CITIOCOOAaX 0OHAPYKECHUS ITHUIICHA.

OueHouHbIe cpeAcTBAa PYOE:KHOr0(TeMaTH4eCKOT0)KOHTPOJIA MO JMCHUIIIHHE
«XuMHUD»

Py06exHblil (TeMaTUYECKUIA) KOHTPOJIb MO JUCHUILIMHE «XUMUS» MPOBOIUTCS
B (hopMe KOHTPOJIBHBIX PabOT MO pasjesiaM OCHOBHOIO MOJYJISI Ha OTACIBHBIX
3aHATHUSX, KEHCOB M Y4EOHO-UCCIEI0BATEIBLCKUX TPOECKTOB.

KonTposabHbie padoThl IO pa3aeiam

KoHTposibHbIE paOOThI 10 XUMHUH KaK OLEHOYHBIE CPEICTBA PyOEIKHOIO KOHTPOJIS
3aBepIIAIOT U3ydYeHHUe | WK 2 TEeMaTHYECKUX Pa3eI0B OCHOBHOTO MOYJIS.

Paznen2. Xumuueckue peakuuu. KonrpoasHas padora «CtpoeHue BeniecTsa
U XUMHYECKHEe Peakunm)

KoHnTtposnbHas paboTa coAep uUT YEThIpe BUAA 3aaHUM:

1. 3agauu Ha COCTaBJIECHUE XMUMHUYECKUX (POPMYI JIBYXaTOMHBIX COECIMHEHUN
[0 UX HA3BAHHUIO.

2. 3ajaun Ha COCTABJICHWE YPABHEHUM pEAKIMI: COCIWHEHUS, 3aMEICHUS,
pasyiokeHusi, OoOMeHa M peakIuid C y4YacTUEeM KOMIUICKCHBIX COEIUHEHUI;
OKHCIIUTENIbHO- BOCCTAHOBUTEIBHBIX PEAKIUH.

3. 3aaHusl HA COCTAaBJIEHUE MOJEKYJSIPHBIX M MOHHBIX PEAKIUMU TUAPOIU3a
COJIEW, YCTAHOBJIEHNE U3MEHEHUS! KUCIIOTHOCTH CPEJIBI.

4. 3agaud Ha pacyeT KOJIMYECTBEHHBIX XAPAKTEPUCTUK IO YpPaBHEHUSIM
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XUMUYECKUX PEaKIIUii: MAaCCOBOM MM 0OBEMHOM JTOJIM BBIXO/AA MPOIYKTA PEAKIIHH
COCMHEHUS OT TEOPETHYECKU BO3MOXKHOIO; OOBEMHBIX OTHOIICHHH Ta30B;
KOJINYECTBEHHBIX XapPaKTEPUCTUK HCXOIAHBIX BEIIECTB U MPOAYKTOB PEAKIINM;
Macchl (00beM, KOJIMYECTBO BEIIECTBA) MPOIYKTa PEaKIIMK, €CIIU OJHO U3 BEIIECTB
JaHO B BHJIE pPAcTBOpAa C ONPEACIEHHOW MAaCcCOBOM JOJIEM PAaCTBOPEHHOTO
BEIISCTRA.

Paznen3.CrpoeHne M cBoiicTBa HeopraHuveckux BemecTB. KoHTposabHas
padora

«CBOMCTBa HEOPTAHNYECKHUX BELIECTB)»

KoHnTtposnbHast paboTa coOAep>KUT TpU BUIA 3aTaHUM:

1. 3amaun HaA pacyeT MaccoBOM J0JMU (MAacchl) XMMHUYECKOTO JJIEMEHTa
(coenuHeHus) B MOJIEKYJIe (CMECH).

2. [lpakTyeckue 3aanus Mo KiaccuUKaIuu, HOMEHKIATYpe U XUMHYECKIM
dbopMyamM HEOPraHMYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB: OINpPEACIICHHE Kilacca
HEOPraHMYECKUX  BEUIECTB, HA3bIBaTh HEOPTraHUYECKUE COCIAMHEHUS IO
MEKIyHApOAHOU U TPUBUATBLHON HOMEHKIIATYPE M0 XUMUYECKUM (HOpMYyJIaMm.

3. 3aaHusa HAa COCTABJICHHE YPABHCHHN XMMHWYECKHX PEAKIUNA C y4aCTHUEM
MPOCTHIX U CIIOXKHBIX HEOPraHWUYECKUX BEHIECTB: OKCUJOB METAJJIOB, HEMETAIIJIOB
1 aM(OTEPHBIX AIEMEHTOB; HEOPTaHUUYECKUX KHUCJIOT, OCHOBAHUNA M aM(pOTEPHBIX
TUAPOKCUIOB, HEOPraHMYECKUX COJIEH, XapaKTepU3yIOLIUX UX CBOWCTBA U
CIIOCOOBI MOTYUYEHUS.

Pa3znend.CrpoenuencBoiicreaopranndeckuxseiects. KonrpoabHasapadora
«CTpoeHue ¥ CBOMCTBA OPraHUYECKHX BelIeCTB»

KonTtposnbsHast paboTa COCTOUT U3 MSATH BUJIOB 3aJIaHUN:

1. 3agaHusi HA COCTAaBJIICHUME HA3BAHUN OPraHUYECKUX COCIMHEHHUN 1O
XuMuueckuM (GopmysaMm (B T.4. CTPYKTYPHBIM) C HCIIOJIb30BAaHUEM TPHUBUAILHON
UM MEXKAYHAPOIHON CUCTEMAaTUUYECKOM HOMEHKIATYPhI.

2. 3amaHusi HA COCTABJICHUE TOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (HOPMYIT
OpraHUYECKUX BEILIECTB OT/ACJIBHBIX KJIACCOB IO UX HAa3BAaHUSIM B COOTBETCTBUHU C
MEXKAYHAPOJHON HOMEHKJIATYpPOM.

3. 3amaun Ha ompeeTIeHUe MPOCTeuIe (opMyITbl OPraHUIECKON MOJICKYJIHI,
HCXOJI U3 DJIEMEHTHOIO cocTana (B %).

4. 3agaHus  Ha  COCTABJICHHME  YpPaBHEHUM  XMUMHUYECKUX  PEaKIuH,
WJUTIOCTPUPYIOIIUX XUMHYECKUE CBOWCTBA C YYE€TOM MEXAHU3MOB MPOTEKAHUS
JAHHBIX PEAKIMU U T€HETUYECKON CBSI3U OPTAHUYECKUX BELIECTB PAa3HbBIX KJIACCOB,

B T.4. LIENOYKH NPEBPALLCHUM.

5. PacueTHble 3a1a41 110 yPABHEHUSIM PEAKIIMM C YYaCTHEM OPTraHUYECKUX
BEILECTB.
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Paznen 5. KuHernyeckue W TepMOAMHAMHUYECKHE 3aKOHOMEPHOCTH
NpoTeKaHusi XuMHYecKux peakuuil. KontposabHas padora «CKOpoCTh
XHMHMYECKOH peaKkluy U XUMHYEeCKOe PABHOBECHE)

KoHTposibHas paboTa COCTOUT W3 TPEX BUIOB 3a/IaHUM:

1. PacueTHble 3a1aud HAa WU3MEHEHHE CKOPOCTH XMMHUUYECKUX B 3aBUCUMOCTHU
OT KOHIIEHTPALUK PEarupyrolrx BEeIEeCTB U TEMIIEPATYPHI.

2.3agaun HA pacyeThl TEIUIOBBIX J()PEKTOB XUMHUECKHX PEAKIUNA W
OTIpe/ieNIeHUE TUTIa PEeaKINH (10 TEII0BOMY 3(D(PEKTy: IK30- U SHTOTEPMHUUECKHE).

3. 3amanuss Ha npumeHenue npuHuuna Jle-lllarenbe s HAXOXKICHUS
HaIpaBJICHUS CMEILECHUS PaBHOBECHS XMMHUYECKOM peakiMyd M aHaiu3 (hakTOpOB,
BIIMSAIONIMX HA CMEIIEHUE XUMHYECKOTO PABHOBECHS.

Paszgen 6. [AucnmepcHble cucrembl. KoHTpoJibHasi padora mo Teme

«/lncnepcHble cUCTEMbI»
KoHTposibHas paboTa COCTOUT U3 JIBYX YacTei:

1. 3amavn Ha MPUTOTOBJICHUE M pacyeT KOHIEHTPAIMKU pacTBOPoB (3 3amaun
Ha pacTBOpeHue, pa30aBjieHUE, CMEIIMBAaHUE PACTBOPOB).
2. 3amaHnsg Ha JUCIIEPCHBIC CHUCTEMBI, WCIOJb3yeMble B OBITOBOH W

IPOU3BOJICTBEHHOM JIEATEILHOCTH UeJIOBEeKa (B BUJIE TECTOBBIX 3aJJaHUI).

[IpuBenemM nmpumepsl 3alaHuid KOHTPOJIBHOM pabOThI 1O TEME
«CTtpoeHue u cBOlicTBA

OPraHN4YecKMX BelleCTB), KOTOpas MPOBOAUTCS MOCIE U3YUYEHUS 00yJarOIUMHUCS
pazaena 4. [1o utoram nzydenus paznena4«CTpoeHre U CBOMCTBA OPraHUYECKUX
BELIECTBY
obOyuyatornuecs: Oy1yT CIIOCOOHBI:
—  ONPEAENATHIIPUHAIIIEKHOCTHBEIIECTBKPAZTUYHBIMKIIACCAMOPTaHUYECKUXC
OCIUHEHUI; TOMOJIOTH U U30MEPHI;
— Ha3bIBaThb U3YYEHHBIC BEUIECTBA M0 «TPUBHAIBHOW» MIIH
MEKIYHAPOAHON HOMEHKIIATYPE;
— XapakTepu30BaATh CTPOCHUE U XMMUUYECKHUE CBOMCTBA U3YYEHHBIX
OPraHUYECKUX COCIUHEHUM;
— OOBSACHSTH 3aBUCUMOCTh CBOMCTB OPraHUYECKUX BEIIECTB U UX COCTaBa U
CTpOECHUS;
— MPOBOJANTH BBIUMCIICHUS TI0 XUMUUYECKUM (POPMYyJIaMHU YPaBHEHUSIM.
TeMaTnuecKUUKOHTPOIBOCYIIECTBIsIeTCsIMeTofoMTecTupoBanusA(] ) umuBdpopme
NUCEMEHHOU padOoThI, BKIIOYAIOIIEH MpakTHueckue 3aaanus u 3agaun (11).
IIpuBeneM npuMep KOHTPOJILHOI padoThl B hopme TecToBbIX 3axanuii (I).
1. BemecTBo, cOCTaB KOTOPOT'O BhIpaXKEeH MOJieKyJsspHO hopmynon CsHg,
OTHOCHTCS K KJaccy:
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1) apeHsbl

2) aJIKaHbI

3) aJIKEHEI

4) aJIKUHbI

2. Haspanuesermectsa,popmynakoroporo: CHs-CH(CH3)-CH,-CH2-OH
1) OyTaHoJ-2

2) ICHTaHOJI-2

3) 2-meTunoyTanon-4

4) 3-metunOyTanon-1

3. BemectBo,umeromeedopmynyCH,=CHjHa3biBaeTcs:
1) Tomyon

2) 9TUJICH

3) IIULEPUH

4) IIPOTIaHOJI

4. BelecTBO,Ha3BaHNE KOTOPOTO MPOMUOHOBAST KUCIOTa,UMEET POPMYITY:
1) C,HsOH

2) (CH3),NH

3) CH3-CH,-COOH

4) C3HyOH

5. JIns ankaHOB XapakTepHA pEaKLHUSL:

1) npucoeauuenusiHy

2) XJIOPUPOBAHKS HA CBETY

3) obecnBeunBanuspacTsopakKMnO,

4) MoJIMMEpHU3aLnu

6. Meranoun peryinupyercs:

1) HaTpueM

2) BOJIOM

3) BOZOpOIOM

4) METaHOM

7. YKCyCHasl KHCJIOTa BCTYMAET B PEAKLIMIO C:

1) AgNOs

2) NaCl

3) Na,COs3

4) H,0

8. BepHbI 11 yTBEPKICHUSA:

A.AMUHBI IPOSIBISAIOT OCHOBHBIE CBOMCTBA
b.AMUHOKHMCIOTBI TPOSIBIISIFOT TOJIBKO OCHOBHBIE CBOMCTBA
1) BepHo Tonpko A



2) BepHo tosibko b

3) Bepubl 00a yTBEpKACHUS

4) HeBepHO HM OHO U3 YTBEPKACHUN

9. YpasuenuexumudeckompeakunnC,oHe+Cl,—CoHsCl+HClsBnseres:

1) Peaknuueit 3ameieHus1, MpOTEKAIOUIEN 110 PAIUKATIbHOMY MEXAHU3MY

2) Peakuumen npucoeiMHEHNs, TPOTEKAIONIEH IO PAAUKATbHOMY MEXAHU3MY

3) Peakiueit 3amenieHus, NpoTEKAOLIEH 10 MIOHHOMY MEXaHU3MY

4) Peakuueln NprUCOEIMHEHMS], IPOTEKAOIIEN 10 HOHHOMY MEXaHU3MY

10. B peakruio «cepeOpsHOTO 3epKajian(CaMMHUAYHBIM PACTBOPOM OKCHIIA
cepebpa) BCTYIACT:

1) 3TaHOI

2) TIIIOKO03a

3) IIULEPUH

4) Kpaxman

11. YcTaHOBUTECOOTBETCTBUEMEKYHA3BAHUEMBEIIECTBANKIIACCOM(TPYIIIION )
OpraHUYEeCKUX COCTUHEHUN, K KOTOPOMY(-0ii) OHO MPUHAJICIKUT.

Ha3zBanue

BEILIECTBA

A) CH3;COOH

b)CH3-CH,-CHs

B)CH,=CH-CH,-CH3

I') CH3-CH,-OH

Knacc oprannueckux coelMHEHUI

1) OgHOATOMHBIE CIIUPTHI

2) YIIJIEBOIBI

3) KapOOHOBBIE KUCIOTHI

4) apOMaTHUYECKHUE YTIIEBOIOPOIbI

5) HEMpEIEeIbHBIE YTIIEBOIOPOIbI

6) mpeaeabHbIC YIIIEBOAOPOIbI

12. B cxeme

npespamenuii 1500°C

Cakrt +Brn

CH4 —>X1—>6€H30J’I—>X2

BeIECTBAMU X 1M X2COOTBETCTBEHHO SIBJISIFOTCS:

1) anleTHIIEH

2) 3TUJICH

3) O6poMOeH30IT

4) XJ10pOEH30J1
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5) peron

6) LIMKJION€KCaH

13. Onpenenutre MOJEKyIsIpHYIO (hopMyiy BellecTBa, coaepxkamiero 37,5%
yriepoaa, 50% kucnopona u 12,5% Bogopona. OTHOCUTENBHAS TNIOTHOCTH MapOB
ATOTO BEIIECTBA IO BOAOPOAY paBHa 16.

1) CH3;OH

2) C,HsOH

3) HCOOH

4) C¢HsOH

14. CKOJBKO JIUTPOB BOJOpOIa MOTpedyeTcs A oopazoanus 10,2 ©
ATUJIOBOTO CIHUPTA U3 alleTaIbJAEruAa, €CJIA BBIXO NPOIYyKTa PEAKIIUN COCTABIIAET
80%7?

1)6,2 1

2)3,1n

3)12,75 n

4)11,2 n

IIpuBenem npumep 3aaanuii 1Jisi TICbLMEHHO# KOHTPOaIbHOI padoTsi(ll).

1. JlaWiTeHa3BaHUAOPTaHUYECKHUMCOETNHEHUSIMIIOXUMUYECKUM(POPMYITAMCHUC
IIOJIb30BAHUEM TPUBUAIIBHOW WJIM MEKIYHAPOIHOW CUCTEMATUUECKOU
HOMEHKJIATYyPBhI:

a)

C2HsOHO)(

CHs3),NH

B)CHg-CH(NHz)-

COOH F)CgHgN

1)CH3;CH;HC=

@)

e)C6H5CH20H

2. CocTaBbTe TIOJIHBIC U COKPAILICHHBIE CTPYKTYPHBIE (hOPMYJIbI
OpraHUYECKHUX BEIIECTB OTJEIbHBIX KJIACCOB M0 UX HA3BAHUSM B COOTBETCTBHH C
MEXKAYHAPOIHON HOMEHKJIATYPOM:

a)METHIOCH301

0)aHWIMH

B)3-MeTUIOyTaHAJb

I')IIUKJIOTEKCEH

n)oyraauen-1,2

€)2-MEeTHJIIPOIIaHOJI-
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1 x) OyTtun-1
3)aMHUHOYKCYCHas KHCJIOTa
3. CocTaBbTe ypaBHEHHS XUMUYECKIX PEAKLIUI COTJIACHO CXeMe

npespamennii: 1500°C  Cakr +Br;

CH; — X; — Xo — X3

VYKaxkuTe TUI 1 MEXaHU3M PEakliM, Ha30BUTE 00pa30BaBIINECS BEIIECTBA.

4. Onpenenute MoJIEKYJsipHYI0 (opmyiy BemiectBa, conepxkatmero 37,5%
yrieponaa, 50% kucnopona u 12,5% Bonopona. OTHOcHUTENbHAS TUIOTHOCTH MMApOB
ATOTO BEIlleCTBa MO BOAOPOAY paBHa 16.

5. CKOJIBKO JIMTPOB BojopoAa motpedyercss nansi oOpaszoBanus 10,2 T
ATUJIOBOTO CIUPTA U3 aleTalbJAETua, €CIU BBIXO MPOAYKTa PEAKIIMH COCTABIISIET
80%7?

Keiicol

Keichncnonb3yoTcIBKauyeCTBEOEHOYHOTOCPEACTBABPA3IEIESIPUKIIATHOTO
MOJYJISL,UX COZACPKAHUE ONPEIEISIETCA ¢ YYETOMIIPOPECCUOHAIBHOMN
HarpaBJeHHOCTH 0Opa3oBaTenbHOU porpammel CIIO. [Tpumepsl BOZBMOXHBIX TEM

KENCOB:
1. IloTenienue kMMaTa U BEICBOOOXKICHUE Ta30BbIX THIPATOB CO JHA OKEaHa.

2. Bynymie maTepuansl s aBUa-,MalinHO-U TPUOOPOCTPOCHHUSL.

3. HoBble MaTepuaibl 1Ji COTHEUHbIX OaTapei.

4. JlekapcTBa Ha OCHOBE PACTUTEIBHBIX MPEMAPATOB.

5. XMMUYECKHUE 3JIEMEHTHI B )KU3HU YEJIOBEKA.

6. Bonopoanas sHepreTuxa.

[IpuBenem npumepsl keiicoB no xumuu (aBrop I'onmybeBa MuHa bopucosHa,
yuuTenb XuMuH, hitps://urok.1sept.ru/articles/636947).

KeiicNel.«XJ10pB KM3HH YeJI0BEKA)

B fAnonun o6benuHeHHBIMU cujaMu HallMoHaJIbHOTO MHCTUTYTA 3J0POBbS U

[IpedexkrypHoro ynuBepcutrera CuA3yokH OBUIO TPOBEACHO UCCIEIOBAHHUE.
VYyeHble BBISICHUIIM, YTO €CTECTBEHHBIE OpPraHMYECKME BELIECTBA BCTYIAKOT B
PEaKIuIo ¢ XJOPUPOBAHHOM BOJOW M3-TIOJ KpaHa, 00pa3ys OMAaCHbIE COCAUHEHUS,
KOTOPBIE€ MOTYT CIIY’KUTh IIPUYMHON paka. Takue coequHeHus: Ha3biBaroTcsa MX, To
ecTb «MyTareHukc» Ui
«HewnsBecTHBIN MyTaren».

3amanug:

1. [Ipeanoxxkure ciocoObl YMEHBIIIEHHS I0OBUTOTO BIUSHUS XJIOpa B
IIATHEBOM BOJE HA OPTaHU3M YEJIOBEKA.

2. Ucxoasm3cBoeKN3HEHHOMITPAKTUKH, TPUOTU3UTEbHOPACCUNTANTE,CKOJ
BKO XJIOPUPOBAHHOM BOJBI BBl UCIIOJIb3YETE B TEUEHUE JHS U JUUIS KAKUX LieJIen?
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3. Kakue opranbl uenoBeka OoJbliie BCEro CTPaAaroT OT BO3ACHCTBUS Xjopa?
4. Kak BIMSIET XJIOpUPOBaHHAs BOJA HA YEJIOBEKA MTPU KyaHUU?

5. Haiinure nonoaHUTENbHYI0 HHGOPMALIMIO O 3aMEHE XJI0pa MPHU
00e33apa’KuBaHUU BOJIBI.

6. Uccnenyiite pa3nuyHbie TOBapbl OBITOBOM XUMUU B CBOEM AoMe. CocTaBbTe
CIIMCOK

XJ0p copepxalmx COSAMHEHUH, YKaXKUTE Mephbl 0€30MMaCHOCTH TIPU padOTe C HUMHU.

KeiicNe2.«Bogopogomo0uau—iars oyayuee»

AptomoOmn Honda FCX Clarity Ha BOJOPOJHBIX TOIUIMBHBIX AJIEMEHTaX
e3naT no goporam EBponsl ¢ 2009 roga. B 2011 rogy Honda npucoenununace k
eBporneiickomy naptHepcTBy skoioruyHor sHepruu (Clean Energy Partnership),
MOCJ€ 4Yero BbIBEJAa Ha TMEPBbIM IUIAH MPOU3BOACTBO DKOJIOTHYECKH UYMCTBIX
aBTomoOuiei. A Ha IlaroMm MockoBckoM MexayHapoaHoMm aBTocasione BA3
IPEICTaBUII CBOIO HOBUHKY «Jlama-AHTam» ¢ GaiiioHaMu BOJOPO/Ia U KUCIOpOa.

3amaHus:

1. Ilouemy MHOrH€ aBTOMOOMJIBHBIEKOMITAHUU pa3pabaThIBAIOT

aBTOMOOWIH, paboTarolue Ha BOJOPOIHOM TOILTUBE?

2. Kak BeIXJIOITHBIE Ta3bl aBTOMOOUIIECH, pabOTaIOIINX HA YTIEBOAOPOIHOM
TOILIVMBE, BIUSIOT HA 3[I0POBbE YEIOBEKA?

3. Kakue «+»u«—»Bbl BUIUTE Y BOJOPOIOMOOHUICH?

4. HaliguTe NONOJHUTENBHYIO HH(OPMAIUIO 00 UX YCTPOUCTRE.

5. EcnuBBatieiiceMberinyBallIMX3HAKOMBIXECThaBTOMOOMIIH,TIO/ICYUTANTE,CK
OJIBKO MPUOIU3UTENHHO JTUTPOB OEH3MHA, Ta3a U KaKOW MapKH MCTOIb3YyeTe
€XKETHEBHO.

6. Kakue BemiecTBa ¥ B KAaKOM KOJIMYECTBE MOTYT HaXOJAUTHCS B BBIXJIOMHBIX
ra3zax BalllMX aBTOMOOMIIEH?
Y4eOHO-HUCCIe10BATENbCKUN POEKT
Y4eOHo-uCCIe10BaATENIBCKUIM TTPOCKT SIBJASETCS OCHOBHBIM CIIOCOOOM OIIEHKH
pe3yJIbTaTOB 00y4YeHMs, COPMHUPOBAHHBIX y OOYYAIOIIUXCA B XOJI€ OCBOCHUS
MPUKIATHOTO MOAYJISI XUMHUU B paszaenax 9.1. u 9.2. MccrnenoBanne 1 XUMUYECKUI
aHann3 00beKTOB Onocheprl/TexHocheps (C yueTom Oyaymien mpodeccuoHanTbHON
JESTEILHOCTH).
[IpuBenem npumep NMPOEKTHOTO 3aJlaHus, paboTa HaJ KOTOPbIM HAYWHACTCS
C Hauaja pasjena, a JeTajJbHOE BBINOJHEHUE 3aJlaHUi B rpynmnax u opopmiieHue
PE3yJIbTATOB NPOEKTHOM AESATENbHOCTH TPOU3BOINTCS B KOHIIE U3YUYEHUS pa3Jiena.
OOmiass TemMa  TPOEKTa, TMPHUBEICHHAs  HWXE, B  JaJbHEHIIEM
JEKOMITO3UpYyeTCsl 10 (aceTHOMY TMPHUHIUIY B 3aBHCHUMOCTH OT IOJy4aeMOM
00yJaroImmMMucs CHeruanbHOCTH (mpodeccru), a TakKe Kaxxaas TPYIa MOXKET
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paccMoTpeTh Oosnee yrayOJeHHO OJMH W3 OO0S3aTENBHBIX COMEPKATEIHHBIX
KOMITOHEHTOB (TIOJITEM) MPOEKTa.

Ha3Banue mnpoekTa: CcOCTaBJICHHE TMPOEKTAa I[BETHHKA/Caja/oropojgaM B
3aBUCUMOCTH OT COCTaBa MPOaHATN3UPOBAHHBIX TTOYB.

IIpobsiema uccienoBaHus: ONpeielieHHe BO3MOXHOCTH pa30MBKU I[BETHHUKA
B COOTBETCTBHUU C JHU3AHHEPCKUM 3allPOCOM H HEOOXOAMMOCTH aJanTaIluu
JU3aHEPCKOr0 TPOEKTa K TIOYBEHHbIM M KIMMATHYECKUM YCJIOBHUSM Ha
OCHOBAaHHUH MCCIIEIOBAHUS XUMUYECKOTO COCTaBa MOYB MPEAJIOKEHHOTO YYacTKa.

Hea» mnpoekrTa: omnpeneiauTh BIUSHUE XUMHUYECKOTO COCTaBa I0YB Ha
PEIJIOKEHHOM YYacTKE Ha aCCOPTUMEHT PAaCTeHU, PEKOMEHIOBAaHHBIX K TOCAJIKE
JUTSI peaTu3alliid BRIOPAHHOTO TU3aMHEPCKOTO MPOEKTA.

3agaum npoekra:

1) uccnea0BaTbXUMHUECKUIICOCTAB,CTPYKTYPY,KUCIOTHOCTHIIOYBBIHATIPEITIOK
€HHOM YYacTKe;

2) HiccIeI0BaTh MHCOJISAIIAIO OTBEICHHOTO VIS IIBETHUKA YYaCTKa,

3) MPeJIOKUTh MEPHI M0 YIYUIIEHUIO KAYECTBA MTOYBBI ITyTEM BHECEHUS
Pa3IMUHBIX yI0OpeHUM U J0OABOK Ha MPEJI0KEHHOM YUacTKe B Clydae
HEOOXOIUMOCTH;

4) OTIpeACTUThACCOPTUMEHTPACTCHUIBCOOTBETCTBUUCBBISBICHHBIMHOCOOCHH
OCTSIMH MCCJICTOBAHHOTO yUacTKa U TU3AWHEPCKUM 3aIIPOCOM;

5) COCTaBUTh MOCATOYHYIO BEIOMOCTb;

6) MOATOTOBUTHUITYOJIMYHONIPEICTABUTHIIPE3CHTAIIMIONIOTEMENTPOCKTABKOMAH/IE.

Pe3yabTaThsl 00y4eHus:

— OMpENENATh MepedeHb HEOOXOUMBIX UCCIIEIOBAHUN XMMHYECKOTO COCTaBa
MIOYB M y4acTKa JIJIsl COCTaBJICHUS WU aJanTallii paHee pa3paboTaHHOTO MPOEKTa
I[BETHHUKA;

— OMUCBHIBAaTh  3aBUCUMOCTh  aCCOPTMMEHTAa pacTeHWH OT  KauecTBa
MIPEIOKEHHOM MTOYBBI JJIs1 00yCTPONCTBA IBETHUKA,;

—  CITOCOOHOCTBH HCIIONIB30BaTh COBPEMEHHBIC CPENICTBA MOWCKa, aHaIHW3a U
WHTEpIpeTanuu HHPOPMAIHH, 1 WH(OOPMAITMOHHBIC TEXHOJIOTHH TSI BHITIOJTHCHUS
3a7a4 npodeccuonanbHou nestenbHoctd (OK-2);

— cnocoOHOCTh A(h(PEKTUBHO B3aUMOJICHCTBOBATh M pabOTaTh B KOJIJISKTUBE U
xomanae (OK—4).

Pe3yabTaTt npoeKkTHOH padoThl 00y4aKOIIerocs:

— MakeT / BujeoMarepua / neyatHslie cpeacTa / 3D-Moaenm KocMI4eCcKoi
TEXHOJIOTUW; IPE3CHTAIIHSI PE3YJIbTATOB UCCIICIOBAHUS HAa MPOPECCUOHATBHBIX
KOHKYpCax.
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®opmMa npeacTABJIEeHUs Pe3yJIbTATOB MPOEKTHOM padoThbI:

— 3aAIIUTANPOEKTACUCIIONH30BAHUEMCPEICTBBU3Y TH3AIUUUICMOHCTPAITAHUTT
ponykra ( / MmakeTa / BumeomaTepraia / medaTHbIX cpencts / 3D-moxenu (ipu
HAJIMYHH).

Bo3mo:kHbIe BADHAHTHI T€M NMPOEKTOB:

1. UccnenoBanmecocTaBaMUHEPATbHOUBOILIMPEKOMEH TAIIMAIIOCCHCTIONH30BAHHUIO.

2. UccnemoBanme paspymaromiero JIeHCTBUS  NMPUPOAHONW  BOIBI  Ha
CTPOUTEIBHBIC MATCPHAIIBI.

3. CocraBneHue MPOCKTa IIBETHUKA/OTOpo/1a/caaa B 3aBUCUMOCTH OT COCTaBa
IPOAHATU3UPOBAHHBIX IOYB B COOTBETCTBUM C JIU3AHHEPCKUM 3alpoCcOM
(MOHOXPOMHBIN  I[BETHHUK,  I[BETHUK  OJHOJETHUKOB,  MHOTOJETHHKOB,
JEKOPATUBHBIN Oropoj U Ap.).

4. CocrapiieHre CcOaJaHCUPOBAHHOTO MEHIO Ha JIeHb (HeJeno) B
3aBUCUMOCTH OT COJIEp)KaHUSI XUMHUYECKUX MaKpO U MHKPODIEMEHTOB B

POJIYKTaX MUTAHUS.
5. UccienoBanne KayecTBa MUTHEBOM BOJIBI.

6. ccnenoBanre BOJOIIPOBOAHON BOABI HA MMPEIMET YCTPAHECHHUS )KECTKOCTH.
7. YCTpaHEHHe )KECTKOCTH BOJIBI B CEIIbCKOXO3MCTBEHHOM AEATEIIbHOCTH.
8. KOHTpoJIb KauecTBa TEXHUYECKOW BOJIbI Pa3HBIX BHUJIOB B COOTBETCTBHUU C
merogukamu o I'OCT.
9. Co3nanue AeKOPaTUBHOU IITYKATYyPKH.
10. IIurMeHThI B U3JEIUSIX U3 CTEKJIA.
11. MccnepoBaHue pa3pylIaroliero ASMCTBHS BOAbI HA CTPOUTEIbHBIE MATEPUAIIBI.
12. OueHKa COCTOSIHHS BO3JyXa padoueil 30HBI creruaiucra (TeXHOJIora,
CTpoUTENss W T.M., C yd4eToM oO0JacTu NpodecCUOHATHLHON eATeTbHOCTH) B
COOTBETCTBUM C HOPMATUBHBIMU JIOKYMEHTAMHU

OueHoYHbIE CPeICTBA MPOMEKYTOYHOM ATTECTALMH 110 AUCUHUIIIMHE
«XuMHUD
[TpomexxyTouHas aTTecTanus Mo AUCHUILIMHE « XUMUSD» TPOBOAUTCS B hopme
sk3ameHa. Kaknpiii SK3aMEHAIMOHHBIN OWJIET COCTOMT W3 TpexX 3amaHuii: 1)
TEOPETHUUECKOE 3aJlaHue€ B BHJIE BOMNpOca U3 TEOPETUUYECKOTO COJAEpKaHU
OCHOBHOTO M MPHUKJIAIHOIO MOJYyJeH; 2) MpakTUYeCKOoe 3ajaHue (COCTaBJICHUE
YPaBHEHUM XMMUUYECKUX PEAKIIUN C yHaCTUEM HEOPraHUYECKUX WA OPTraHUYECKUX
BEIIECTB, B T.4. LIEMOYEK MPEBPAIICHUN U KauYe€CTBEHHBIX pEaKINil OOHApYKEHUS,
XUMUYECKUX (OPMYJT HEOPTaHWYECKUX U OpPraHWYECKUX BEIIECTB, B T.4.
CTPYKTYPHBIX; 3aJlaHUsl [0 HOMEHKJIATyp€ HEOPTraHUYECKUX W OPraHHuYEeCKHUX
BEIIECTB; OLICHKA M3MEHEHHS CKOPOCTH XUMHUYECKOW PEAKUMUA W HaIPaBJICHUSA
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CMEILEHNS paBHOBECHs C wucnonb3oBanueM npuHuuna Jle-Illatense; onenka
XUMHUYECKOTO CcOCTaBa M OOOCHOBAaHHWE MPUMEHUMOCTH OOBEKTa Ouo- wWiu
TeXHOC(EpPH! U T.I.); 3) pacyeTHas 3aaadya (pacyeThl 10 YPABHEHUIO XUMHUYECKUX
peakuuii, pacueT MaccoBOM J0Jau(Macchl) XMMHUECKOTO 3JIEMEHTA (COSUHEHUS) B
MOJIEKYJIe (cmecn); onpeiesICHHE
npocTeimenopMyIpIOpraHIdeCKONMOIIEKY B, HCXOIAN33JIEMEHTHOT0COCTaBa (B
%); pacuersl TEIUIOBBIX 3(P(PEKTOB XUMHUUECKUX PEAKIHUIl; pacueThl 3aBUCUMOCTH
CKOPOCTH XUMHUYECKON PEAKIIMH OT KOHLIEHTPALMK U TEMIEPATYpPhI U T.I1.).

[IpuBeneM nmpumep sK3aMEHAIMOHHOTO OUIeTa.

3aganuel.

Kaxkoii pacTBOp UCIIONB3YIOT JI1 KAYECTBEHHON PEKIUU ONPENEIEHUS XJIOPUIOB,
OpomMuoB, oauaoB? Hanummre ypaBHEHUsI peakiiuii 1 000CHYHMTE OTBET.

3aganue?.

JlaHa cxemMa MpeBpalleHU.

C2H5OHA1203’4000—>X1 KMnO4,H20,0-20°_, x> HBr(130.),t_, x5t

——C2H40

[IponummureBcepeakunnnonpenenuTbeemecTsaXx1,X2,X3.

—3THUH

3aganuel.
OmpenenuTe MacCOBBIC IO XUMUYECKUX DJIEMEHTOB B OKCHJIC A TFOMUHHUS
Al;O3 1 BbIpazuTe UX B MPOIICHTAX.

Kpurepuu ouenku:

OneHKa «0TJIMYHO0» BBICTABIISIETCA CTYACHTY, €CIIM OH IIPOJIEMOHCTPUPOBAI
MOJIHOTY Y ITyOMHY 3HaHUHM B paMKaX TeMaTUKH pedepara, 3HaeT OCHOBHbIE TEPMUHBI,
(daMuIMK y4eHbIX, UCCIAEA0BABIINX U3YYaeMylo Mpo0iieMy, CliocoOeH aHaIM3UpOBaTh U
CUHTE3UPOBATh HAYUHYIO JTUTEPATYypy IO 3asBJICHHON pobiieMe. YMeeT NpUMEHATh
[IOJIy4YCHHbIE 3HAHU JUIS PELIEHN] KOHKPETHBIX IPAKTUYECKHUX 3a1ay.

OneHKa «X0po1I0» BBICTABISAETCS CTYIEHTY, KOTOPBIHM MPOJAEMOHCTPUPOBAIT
MOJIHOTY U INTyOMHY 3HAHUHM 1O BCEM BompocaM pedeparta, JOrMYHO U3j1araeT MaTepuall,
YMEET IPUMEHUTH IICUXOJIOT0-TI€1ArOrnYeCKrEe 3HaHUS U1l PELICHUSI KOHKPETHBIX
METOJUYECKHUX MPOOIIEM.

OneHka «y10BJIETBOPUTEIbHO» BBICTABIISIETCS CTYICHTY, ITPU HAJTMYUU Y HETO
3HAHWI OCHOBHBIX KaTerOpHUM U MOHATUN MO U3ydyaeMo po0aemMe, yMEHUS TOCTAaTOYHO
IPaMOTHO U3J10KUTh MaTepHrall.

OneHKa «HeyA0BJIeTBOPUTEIbHO)» BBICTABISETCS CTYJICHTY, KOTOPBI HE OCBOMII
OCHOBHOTO cojiepkaHusl pedepara, He BIaJeeT 3HAaHUSAMHU 110 0053aTeIbHON TICUXO0JIOTO-
IIEJarOTMYE€CKON U METOANYECKOM JIUTEPATYPE, HE CMOT YETKO ¥ I'PAMOTHO H3JI0KUTH
Marepua.
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IToka3aTenn U MIKAJIa OLIEHUBAHUS

IIkana oneHUBaHUA

IHoka3aTenu

«3aYTECHO»

1) cTymeHT TmOJAHO WM3JAraeT Marepuan, JaeT MPaBUIbHOE
ONIPEAEIIEHUE OCHOBHBIX ITOHATHUM;

2) oOHapy>KMBaeT MOHMMAaHUE MaTepuasa, MOXET 00OCHOBATh CBOH
CYy)XJIEHUsl, TPUMEHUTh 3HAHUS HA  [PAKTHKE, [PUBECTH
HEOOXOJUMBbIE TMPUMEpPbl HE TOJIBKO U3 ydeOHUKA, HO H
CaMOCTOSTEJIbHO COCTABJICHHBIE;

3) um3naraeT Marepual IMOCIEIOBATEIbHO W MPAaBUIBHO C TOYKH
3pEHUsI HOPM JIMTEPATYPHOTO S3bIKA.

«HE€ 3a4YTCHO»

CTYAEHT 0OHapyXUBaeT HE3HaHHE Oosbiei 4acTu
COOTBETCTBYIOILIETO BOIIPOCA, JOMYCKAET OLIMOKU B (OPMYJIUPOBKE
ONpe/eNIeHUN U MPaBUJI, UCKAXKAIOIIUE UX CMBICI, OECOPSAOYHO U
HEYBEPEHHO U3JIaraeT MaTepual




