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1. IlacopT OLEHOYHBIX CPEACTB MO TUCHUILTHHE « XUMUD)

Jns hopMupoBaHusi, KOHTPOJISL U OLIEHKU PE3yIbTaTOB OCBOCHUS 00IIe00pa3oBaTeIbHOM
JUCHUTUIMHBL «XUMHs» pa3paboTaHa CHUCTEMa OIEHOYHBIX MEPOIPHUATUH, YUYUTHIBAIOIIAs

TpeOOBaHUs

dr'oC COO (mpeamerHble

npodeCCHOHAIbHBIE KOMITETCHIIUH ).

pesynbratel) u  OI'OC CIIO (obmme wu

Koa n HaumeHoBaHuUe
¢opmupyembix
KOMIIeTeHI U

HJIaHl/IpyeMl)Ie pe3yJabTaThbl 0OCBOCHUSA TUCHUILIMHBI

Oomue

HHCHI/IHJIHHH[)HBIC

OK 01. Beibupats criocoOst
pelIeHns 3a1a4
npodecCHOHATBHON
JeATeIEHOCTH
NPUMEHUTENBHO K
Pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTh K TpPYyZy, OCO3HaHHE

LIEHHOCTH MacTepCTBa,
TpyHoirooue;
- TOTOBHOCTh K AKTUBHOM

JEeSITCILHOCTH TEXHOJIOTHISCKON U

COIIMAIbHON HaIpaBJIEHHOCTH,
CIIOCOOHOCTB MHHIMHPOBATH,
IJIAaHUPOBaTh U CaMOCTOSITENLHO

BBITIOJIHATH TaKYIO JCATCIIbHOCTD,

- WHTEpeC K pPa3IM4YHbIM cdepam
poheCCHOHATIBHOM eI TeIbHOCTH,
CaMOCTOATEIBHO (POPMYJIHPOBATh H
aKTyaJlU3HPOBATh npooiuemy,
paccMaTpHBaTh €¢ BCECTOPOHHE;

- YCTaHABIWBATh CYIICCTBCHHBIH
NpU3HAK WIA  OCHOBaHUS U
CpaBHEHWs, KIacCHDUKALMH |
00001ICHHS,;

OIIPEACNATh LENU AESTeIHLHOCTH,
3a/1aBaTh MapaMeTPhl U KPUTEPUH UX
JIOCTIDKCHHS;

- BBIBJIATHL 3aKOHOMEPHOCTH U
MIPOTUBOPCUUA B paCCMaTprUBaACMbIX
SIBJICHHSX;

- BHOCUTH  KODPEKTHBBl B
JeATEIEHOCTD, OLICHUBATb
COOTBETCTBHE PE3YJBTATOB LIEISM,
OLCHHBAaTh PHUCKH  IOCIEICTBHH
JIeATEeNbHOCTH;

- pa3BUBATh KPCATUBHOC MBIINIJICHUC
TP peIIeHUH KU3HEHHBIX MPO0IeM
BJIAJICTh HaBbIKaMH yqe6H0—
UCCJIEJOBATENILCKOM M IMPOEKTHOU

JeSITeIbHOCTH, HaBbIKAMH
paspereHus npoodiem;

- BBISIBIISITh MPUYNHHO-
CJIC/ICTBEHHBIE CBSI3U u
aKTyaJIM3UPOBaTh 3ajauqy,
BBIJIBUTaTh THIIOTE3y €€ pEIIeHUs,
HaXOJUTh apryMeHTbI ULt
JIOKa3aTeNbCTBA CBOMX

YTBEPKICHUI, 3a7jaBaTh IapaMeTPhL
U KPUTEPUU pELICHMS,;

- aHaJIU3UpoBaTb IIOJIYYCHHBIE B
XOJIe peUIeHMs 3a/1a4l PE3yJIbTaThl,
KPUTHUYECKHU OLICHUBATh ux
JIOCTOBEPHOCTb,  IIPOTHO3UPOBATH
HU3MEHEHHUE B HOBBIX YCIIOBHUSX;

- c(OPMHPOBAHHOCTH MPEICTABICHHIH: O
MaTepHaIbHOM €IWHCTBE MHPA,
3aKOHOMEPHOCTSIX U TI03HABAEMOCTH SIBJICHUH
MIPUPOIBI; O MECTE M 3HAUCHUH XIMHHU B CHCTEME
€CTECTBESHHBIX HayK U €€ POJI B 00ecreueHIH
YCTOIYMBOTO Pa3BUTHUS YEIOBEUECTBA: B
pelieHny mpooIieM IKOJIOTUIECKOMH,
SHEPIreTUUCCKOW U MHUIIIEBOI 0€30MacHOCTH, B
Ppa3BUTHU MECAUIWUHBI, CO3JaHUN HOBBIX
MaTepuralioB, HOBbIX UCTOUYHUKOB SHCPTHH, B
obecreyeHnn paroHaIbHOTO
MIPUPOIOIOIH30BaHNUS, B HOPMUPOBAHUU
MHPOBO33PEHUS U O0IIEH KYIbTYpHI YeJIOBEKa, a
TaKXKe HKOJIOTUIECKH 00OCHOBAHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO U IPUPOIHOM Cpee;

- c(OPMHPOBAHHOCTH MPEICTABICHHUH: O
MaTepHaIbHOM eIHHCTBE MHPA,
3aKOHOMEPHOCTSIX U TI03HABACMOCTH SIBJICHUH
MIPHUPOIBI; O MECTE M 3HAYCHUH XIUMHHU B CHCTEME
€CTECTBEHHBIX HayK U €€ POJI B 00ecIeueHIH
YCTOIYHUBOTO Pa3BUTHUS YEIOBEUECTBA: B
peltieHny mpoodIieM IKOIOTUIECKOM,
JHEPTETHUUECKON U MUIIEBON 0€30IaCHOCTH, B
pa3dBUTHU MEAUIWHBI, CO3JaHUN HOBBIX
MaTepuraioB, HOBbIX UCTOUYHUKOB SHEPTHHU, B
obecreyeHnn paroHaIbHOTO
MPUPOJIONIONB30BaHUS, B (JOPMUPOBAHUU
MHPOBO33PEHUS U O0IIEH KYIbTYpHI YeJIOBEKa, a
TaKXKe HKOJIOTHYECKH 00OOCHOBAHHOTO OTHOIICHHUS
K CBOEMY 3JI0POBBIO U IIPUPOIHOM Cpee;

- cOPMHUPOBAHHOCTh YMEHUI BBISBIISITh
XapaKTepHbIC MPU3HAKHU U B3aUMOCBSI3b
N3y4YECHHBIX TOHATHI, TPUMEHSTh
COOTBETCTBYIOIINE MTOHATHS IIPH OTIMCAHUH
CTPOEHHMS ¥ CBOMCTB HEOPTAHUIECKUX U
OPTraHWYECKUX BEIIECTB M MX NPEBPAIICHUIH;
BBISIBJIATh B3aMMOCBSI3b XUMHUYECKUX 3HAHUI ¢
MOHATHSMH Y TIPEACTABICHUSIMH APYTHUX
MpeAMETOB Is 00J€e OCO3HAHHOTO MIOHUMAHUS U
O0OBSICHEHHUS CYIIHOCTH MaTEepUAIbHOTO €AUHCTBA
MHPA; UCTIONIB30BaTh CUCTEMHBIE XUMHUECKUE
3HAHUSA IS OOBSCHEHUS M TPOTHO3UPOBAHHUS
SIBJICHUH, IMEIOINX €CTECTBEHHOHAYYHYIO

HPHUPOAY;

- ¢(OpPMHUPOBAHHOCTH YMEHUH
KJaccuuIMpPoOBaTh HEOPraHHUYECKHE U
OpraHUYecKHe BEIIeCTBA U XUMHUYECKUE PEAKIIUH,
CaMOCTOSATENIbHO BEIOMpAaTh OCHOBAHUS U




- yYMEThb [EPEHOCUTh 3HaHUS B
MMO3HABATEBPHYI0O M MPAKTHIECKYIO
00J1aCTH KU3HEICSITCIIbHOCTH,

- YMETh MHTETPHPOBATH 3HAHUA W3
Pa3HBIX IIPEIMETHBIX 00JIaCTelH;

- BBIABMraTh  HOBBIE  HJCH,
TpearaTh OpUTHHAIBHBIC
TOAXOJIbI U PEILICHUS;

- CIIOCOOHOCTH UX MCIOJIB30BaHUS B
MO3HABATEJILHOH W  COIMAJIbHOM
MpaKTUKe

KPUTEPHUH JJIsI KJIaCCU(PUKAIIMN U3Y4aeMbIX
XMMHUYECKHX 00BEKTOB; XapaKTEpHU30BaTh COCTAB
¥ BOXHEHIITNE CBOMCTBA BEIIECTB,
MPUHAJIEKAINX K ONPEEICHHBIM KilaccaM U
TpyIIIaM COeTHHEHHH (IIPOCTHIC BEIIECTBA,
OKCHBI, TUAPOKCHIBI, COJIH; YTIICBOAOPOIBI,
MIPOCTHIE A(UPHI, CITUPTHI, (HEHOIIBI, aJbIACTHIH,
KETOHBI, KApOOHOBBIE KHCIIOTHI, CIIOXKHBIE 3()UPHI,
JKUPBI, YTIIEBObI, aMUHBI, aMHHOKHCIIOTBI,
0eJKM); MPUMEHSTh 3HaHHUS O COCTaBE U
CBOMCTBaX BEILECTB JUIsl SKCIIEPUMEHTATBHON
MPOBEPKU THIIOTE3 OTHOCUTENIBHO
3aKOHOMEPHOCTEH MPOTEKaHUs XUMUYECKHUX
peakuuii ¥ MPOrHO3UPOBAHUSA BO3MOXKHOCTEH UX
OCYIIECTBIICHHUS;

- ¢(OpMHUPOBAHHOCTH YMCHHIA IPOTHO3HPOBATH,
aHATM3UPOBAThH U OLICHUBATH C MO3ULIUN
9KOJIOTHYECKOM 0€30IacHOCTH MOCIIENCTBUS
OBITOBOM 1 TIPOU3BOACTBEHHON EATEIEHOCTH
YeIIoBeKa, CBA3aHHOH ¢ TepepadOTKOM BEIIeCTB;
WCTIONB30BaTh MMOJTyYCHHBIC 3HAHUS IS
MIPUHATHS TPAMOTHBIX peIIeHuH mpo0ieM B
CUTYyalUsIX, CBA3aHHBIX C XUMUEH;

- c(hOPMHUPOBAHHOCTH YMEHHUIT OCYLIECTBIISATH
L[eJICHATIPABIICHHBIN TIOMCK XUMHIECKOM
uH(pOpMALIK B pa3IMYHBIX HCTOYHHUKAX (HAy4YHAs
1 y4eOHO-Hay4YHas TUTepaTypa, CpeIcTBa
MaccoBoi nHpopmMaluu, cetb HTepHET U
JIpyTue), KpUTUYEeCKH aHaJIH3UPOBAaTh
XMUMUYECKYI0 HH(OpMaIHio, epepadaThiBaTh e¢
M UCIIOJIb30BaTh B COOTBETCTBUHU C IMOCTaBICHHOU
yueOHO 3aayeii;

OK 02. Ucnonbs3oBaTh
COBpPEMCHHBIE CPE/ICTBA
MOWCKA, aHAJIN3a U
HHTEpIpEeTany HHHOPMAIHH
¥ MHPOPMAIMOHHBIE
TEXHOJIOTHH JJIsl BBITOJHCHHUS
3a/a4 npoQeCcCUOHATBHOM
JIeSITeIbHOCTH

c(OpPMHUPOBAHHOCTh
MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3sBUTHUSI  HAYKH U
0O0IIIeCTBEHHOI MPaKTHKHY,
OCHOBAHHOTO Ha JIHAJIOTE KYNBTYP,
CIIOCOOCTBYIOLIET0 OCO3HaHHMIO
CBOEro MecTa B IMOJIMKYJbTYPHOM
MHDE;

- COBEPIIEHCTBOBAHME SI3BIKOBOH M
YUTATENILCKOM  KYIBTYphl  Kak
CpeICTBa B3aUMOJICHUCTBUS MEXIY
JIIOABMH U NTO3HAHUS MUPa;

- OCO3HaHME LEHHOCTU HAY4YHOMU
JCATCIBHOCTH, TOTOBHOCTb
OCYIIECTBIISAITh ~ TNPOEKTHYIO U
UCCIIENOBATEBCKYIO JIEATENILHOCTh
WHJIABUIYaJIbHO U B IPYIIIE;
BJIAACTH HaBbIKAMH MOJTYUCHUA
nHpopmManu M3~ HCTOYHHUKOB
pPa3HBIX THUIOB, CaMOCTOSATEIBHO
OCYILIECTBIISITh ~ IOUCK,  aHAJU3,
CHCTEMaTH3aLHUI0 u

- c)OPMHUPOBAHHOCTH YMEHHUI 0CO3HABATH
OMAaCHOCTb BO3JEICTBUS HA KUBBIE OPraHU3MBI
OIPCACIICHHBIX BEIIECTB, IOHUMAas CMBbICJI
[IOKa3aTeJisl IPEAEIbHOM Oy CTUMON
KOHIICHTpAUuH, U MOACHATH Ha IIpUMEpPax
CII0COOBI YMEHbUICHUA 1 TPEAOTBPALICHUA UX
BPEAHOIO BO3JEICTBYS Ha OPraHU3M YEJIOBEKA.

® BJIAACTHh CHCTEMOH XUMHYECKHX 3HaHPIﬁ,

KOTOpast BKIIHOYA€T: OCHOBOIIOJIArarouiue nmoHATHUsA

(XMMHUYECKUIl  DJIEMEHT, aToM, DJEKTPOHHas

000JI04Ka aTOMa, $-, P-, 0-3JIEKTPOHHBIE OPOUTAIN
aTOMOB,  HWOH,  MOJEKYyJla,  BaJICHTHOCTb,
NIEKTPOOTPHULATEIFHOCT, CTENEeHb OKHCIIECHUS,
XMMHYecKasi CBS3b,

MOJIb, MOJIApHasd Macca,

MOJSIDHBIH ~ 00BEM,  yIVICpOIHBIH  CKeJeT,

(GyHKIMOHANBHAsT TPYINa, PaavKal, H30MepHs,
pan,
U a30TCOJeprKallue

HN30MEPHI, TOMOJIOTHYCCKUM TOMOJIOI'H,

YTIEBOAOPOABI, KHCIOPOJ-
COCJIHEHUS, OMOJIOTUYECKN aKTHBHBIC BEIECTBA

(yrieBonpl, KUpBI, OENKH), MOHOMED, IOJMMED,
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HUHTEpIpEeTaLHNIO nHpOpMaALUU
pasmuuHBIX ~ BHAOB U (opm
MIPEACTABIICHUS,;

- CO3JaBaTh TEKCTHI B Pa3JIMUHBIX
¢dopMaTax ¢ yd4eTOM Ha3HAYCHHSA

nHpOpMAUN u [IeJIeBOi
ayIuTOpHUH, BEIOMpast
ONITUMAIIBHYIO dopmy
NIPE/CTAaBIICHUS U BU3YaJlU3aluH;

- OICHHUBAaTh  JIOCTOBEPHOCTH,
JIETUTUMHOCTh  MH(OpManuy, ee
COOTBETCTBHE MIPaBOBBIM "

MOPAJIBbHO-3TUYCCKUM HOPpMaM;

CTPYKTYpHOE  3BEHO,  BBICOKOMOJICKYJISIPHbIC
COCIMHEHUS], KPUCTAIUIMYECKasl PEIIeTKa, THIIbI
XUMUYECKHUX peaxiuii (OKHCITHTENBHO-
BOCCTAHOBUTEIILHBIC, 9K30-H DHIOTCPMUYECKHE,
oOMeHa),

HEBJIEKTPOJINTHI,

peaknuu HOHHOTO pacTBop,

3IIEKTPOJIHTHI,
IIEKTPOIUTHYECKAsT JUCCOLMAIMS, OKHCINTENb,
BOCCTaHOBUTEJIb, CKOPOCTB XUMHUYECKON
peakIuy, XHUMHYECKOe pPaBHOBECHE), TCOPHUH H
3aKOHBl  (Teopus

XHUMHYICCKOT'O CTPOCHUA

opranudeckux Bemiects A.M. ByTtnepoBa, Teopust

HCIIOJIB30BATH CPEACTBA | 3IEKTPOJIUTHUYECKOU JOUACCOLNALINH,

MH(OPMAIOHHBIX _ | mepnommueckwuii 3akon JI.M. Menneneesa, 3aKoH

KOMMYHUKAIHOHHBIX TCXHOTOTHH B COXpaHEHHS Macchl), 3aKOHOMEPHOCTH,

pemeHnn KOTHUTHBHBIX, .

KOMMYHHKATHBHBIX i | CHMBOIMYCCKHI S3bIK XUMHH, (aKTOIOTHYCCKHE

OPraHU3ALMOHHbIX 3a1aq ¢ | cBemeHUS O CBOMCTBAX, COCTaBe, MOIYYECHUH H

COOJIOICHUEM TpeboBanuii | OGe30macHOM UCTIOJIb30BAaHUN BaKHEHIITHX

9pTOHOMHKH, TEXHUKU | HEOPraHMYECKUX M OPraHUYECKUX BCILECTB B

0€e30MacHOCTH, THTHEHBL, | Gy

pecypcocOepexeHus, MPaBOBBIX U

STUYECKUX HODM, HOPM

HHPOPMAMOHHON OE30TIaCHOCTH;

o - BJIaJICTh HaBbIKAMHU

pacrno3HaBaHuUs u 3aIIHUTHI

uHpOpManuy, HWHHOPMAIIMOHHOMN

6€3011acHOCTH JINYHOCTH,
OK 04. D¢ddexTuBHO TOTOBHOCTh K  CaMOpPa3BUTHIO, | ®  yMeETh MJIAHUPOBATH u BBITIONTHATH
B3aUMO/ICHICTBOBATh U CaMOCTOSITEIIBHOCTH U | XUMHYECKHH  DKCIIEPUMEHT (mpeBpamnienus
paboTaTh B KOJUIEKTHBE U CaMOOIIPEIENICHHUIO; OpPraHMYecKMX  BEIIECTB NpPU  HArpeBaHHH,
KOMaHJC -OBIIaJICHHE HaBBIKAMU  Yy4eOHO- MOJIy4YEHUE JTUJIIEHAa M HM3Yy4YeHHE €ro CBOMCTB,

HCCIIEI0BATENIbCKOM, NPOEKTHOU U
COLMAIILHOU AEATENBHOCTY;
MIOHUMATb u HCIOJb30BaTh
IpeuMyliecTBa  KOMaHIHOM U
WHJIUBHUyaJIbHON paboThI;

- NOpPUHUMATh IEeIH COBMECTHOH
JESTeNbHOCTH, OPraHU30BBIBATH U
KOOPJAUHMUPOBATh JEUCTBUSA IIO €€
JOCTHXKEHHUIO:  COCTaBJIATH  IUIAH
JIEUCTBUM, pacrnpenensiT pojau C
y4e€ToM MHCHUH Y4aCTHUKOB
00CyX1aTh pe3yIBTATHI
COBMECTHOI1 paboThI;

- KOOPJVHUPOBaTb M BBINOJHATh
paboTy B YCIOBHSX peaJbHOTO,

BUPTYAJIBHOTO "
KOMOMHHPOBAHHOTO
B3aUMOJICHCTBUS;

® OCYIIECTBIIATH MIO3UTHBHOE
CTpaTeTHYeCcKoe  TOBEICHHE B

Pa3IMYHBIX CHUTYaIUsIX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUE, OBITh
MHUIIMATUBHBIM

Ka4yeCTBEHHBIC PEaKIMM Ha ajbJeru/sl, Kpaxmad,
YKCYCHYIO KHCJIOTY; ICHAaTypamus OENKOB IpH

HarpeBaHMWHW,  I[IBETHbIE  peakuuu  OENKOB;
NPOBOANTD  pEaKIWH  HOHHOTO oOMmeHa,
ONpeNeNsTh  Cpely  BOJHBIX  PacTBOPOB,

KavyeCTBEHHbIE peaKkuy Ha CyibdaT-, kapOoHaT- 1
XJIOpDHJ-aHHOHBI, HAa KaTHOH aMMOHHS; pelarh
9KCHEPUMEHTAIBHBIE  33Ja4d [0  TeMaMm
"Metamiel" u "Hemeramisl") B COOTBETCTBHHU C

IMpaBUIaMH  TEXHUKM  O€30IIaCHOCTH  IIpH
oOpalieHHH ¢ BeIIeCTBAMH U J1abOpaTOPHBIM
0o0opyIOBaHMEM;  TPEICTABIATh  PE3yJIbTATHI
XMMHYECKOTO JKCIepuMeHTa B (opme 3ammcu
YpaBHEHHH  COOTBETCTBYIOIIMX  pEaKIUH M
(GopMynHpoBaTH BBIBOABI HAa OCHOBE OTHX
pe3yJIbTaToB

OK 07. ConeiicTBOBaThH
COXPaHCHHIO OKPYIKaIOMIeH

c(hOpMHUPOBAHHOCTH

9KOJIOTHUECKOM KYJIBTYPBI,

chopMHupOBaTh TPEACTABICHUSA: O XUMHUYECKOU
COCTaBIISIONIEH €CTECTBEHHOHAYYHOU KapTHHBI

3




Cpebl, pecypcocOepekeHH IO,
MPUMEHSTH 3HAHUA 00
M3MEHEHNHU KINMaTa,
TIPUHITAIIEL OePesKITNBOTO
MIPOM3BOJCTBA, YPPEKTUBHO
JIEWCTBOBATH B
Ype3BBIYAHBIX CUTYAIHSIX

IIOHUMAaHHUEC BJIMAHUA COLMAJIBHO-
OKOHOMHWYCCKHX IpoueccoB Ha

COCTOSIHUE TIPUPOIHOM u
COIIMANBHON  Cpenpl, OCO3HAHHE
rI100aIbHOTO xapakTepa

9KOJIOTHYECKUX TIPOOIIeM;

- IUTAHUPOBAHKUE U OCYLIECTBIICHUE
JIECTBUI B OKpY’Karolllel cpeie Ha
OCHOBE 3HAHUSA LIeJIel yCTOMYUBOTO
Pa3BUTHA YEIIOBEUECTBA;

aKTUBHOE HENpPUATHE JIEUCTBUH,
MPUHOCSAUINX BpEI OKpYXarouien
cpene;

-yMeHue MIPOrHO3UPOBATh
HEOJaroNpHsTHEIE SKOJIOTHIECKUE
MOCJICACTBUSL  MPENIIPUHUMAEMbIX
JIEHCTBUI, IPENOTBPALLATD UX;

- pacIIMpEHHUE ONBITA ACATEIbHOCTU
3KOJIOTMUYECKOHN HANpaBIEHHOCTH;

- OBJIQJICHHE HAaBBIKAMH Yy4eOHO-
HCCIIEI0BATENIbCKOM, IIPOCKTHON U
COIUAJIbHOM JESATEeIbHOCTH;

MHpa, pPOJIM XHMUM B IIO3HAHWU SIBICHUH
npuponsl, B  (OPMUPOBAHMM MBIIIICHUS U
KyIbTyphl JTUYHOCTH, €€ (YHKIMOHAIBHON
TPAMOTHOCTH, HEOOXOAWMON 11  peuIeHUS
MPaKTHYECKUX 3ama4 n 9KOJIOTUIECKH
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 3/10POBBIO U
IIPUPOJHON cpere;

e - yMETh COONIONaTh MpaBMJa SKOJIOTHIECKU
1eJIecO00Pa3HOro MOBE/ICHHS B OBITY U TPYJOBOU
JISITEIBHOCTH B IIENISIX COXPAHEHHUs CBOEro
3I0pOBb M OKpYXKAIOLIEH NPUPOIHON Cpe.sl;
YYUTHIBATh OMACHOCTh BO3ACHCTBUS HA JKMBBIC
OpPTaHU3MBl ONPEAETICHHBIX BEIIECTB, MOHUMAs
CMBICII TIOKa3aTeNis MpelesbHOW JOMyCTUMON
KOHLICHTPAINH

K 4.2
ObecneunBaTh pallMOHAIbHOE
HCIIOJIb30BaHUE TPYHOBBIX

pecypcoB

c(hOpMHUPOBAHHOCTH
MHPOBO33pEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3sBUTHS  HAyKu U
00ILIECTBEHHON NPaKTHKH,
OCHOBAHHOTO Ha JHAIOre KYJIbTYp,
CIIOCOBCTBYIOIIETO OCO3HAHUIO
CBOEr0 MeCTa B MONHKYJIBTYPHOM
MHpE;

- COBEPIIECHCTBOBAHME SI3BIKOBOH M
YUTATEIbCKOM  KYJIBTYPBl  Kak
CpeACTBa B3aUMOJCUCTBUS MEXKIY
JIFOAbMU U ITO3HAHUA MUPaA;

- OCO3HaHME LEHHOCTU HAY4YHOU
JACATCIBHOCTH, TOTOBHOCTb
OCYLIECTBJISITb  IIPOEKTHYIO u
HCCIIEOBATENbCKYIO JIEATENLHOCTh
WHAWBHIYaJbHO U B TPYIIIE;

BIAJECTh HABBIKAMH  IIOJIY4CHHS
nHpopmManm M3~ MCTOYHHUKOB
Pa3HBIX THIIOB, CaMOCTOSTEJIBHO
OCYLIECTBIIATh  IIOMCK,  aHAJu3,
CUCTEMATHU3ALINI0 u
UHTEPIPETALUIO uHdopmanuu
pa3IMYHBIX ~ BUAOB U (opMm
IIPEJICTaBJICHMUS],;

- CO03/1aBaTh TEKCTHl B Pa3IHYHBIX
¢dopMaTax ¢ yd4eToM Ha3HAYCHHMS

nHopmannu u LIeJICBON
ayJauTopuu, BEIOMpast
ONTUMAIIBHYIO dopmy
MIPEJCTAaBIECHUS U BU3yalU3alLluy;

- OLEHUBaTb  JOCTOBEPHOCTD,
JIETUTIMHOCTh  MHQOpMaIuu, ee

-BJIaJICTh CUCTEMOM XMMHUYECKHUX 3HAHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIararomye MOHATUS
(XuMHUYECKUIl  3MEeMEeHT, aToM, 3JEeKTPOHHas
000I109Ka aToma, s-, p-, d-3JIEKTPOHHBIC OPOHTATH
aTOMOB, HOH, MOJIEKyJIa, BaJICHTHOCTb,
JNEKTPOOTPHULATENLHOCTh, CTENEHb OKHCIIECHUS,
XUMHYECKas CBs3b, MOINIb, MOJSIpHAas Macca,
MOJSIDHBIH ~ 00BEM,  yIJIEPONHBIA  CKEJIerT,
GyHKIMOHANBHAST TPyINNa, pagukaji, H30Mepus,
H30MEpBI, TOMOJOTMYECKMHA ps, TOMOJIOTH,
YIIIEBOAOPOBI, KHUCIOPOA- U a30TCOIAEpKalIue
COEMHEHUs, ONOJIOTHYECKH aKTHBHbIE BEIECTBA
(yraeBonbl, XHpPbI, OENKH), MOHOMEp, MOJHMED,
CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJIIPHBIC
COEMHEHUS, KPUCTAJUIMYeCKas pEIIeTKa, THIIBI
XUMHUYECKHUX peaxiui (oxkucnIHUTENBHO-
BOCCTAHOBUTEIIbHBIE, DK30-H 3HIOTEPMHUUYECKUE,
peaxknuu HOHHOTO obMeHa), pacTBop,
JNIEKTPOJIHTHL, HEDJIEKTPOIIUTHI,
JNEKTPOJINTUYECKAST AUCCOLHUALNS, OKHCIUTEIb,
BOCCTAHOBHUTEIIb, CKOPOCTh XUMUUYECKOH peakIuH,
XMMHYECKOE PpaBHOBECHE), TEOPUHM M 3aKOHBI
(Teopuss XMMHYECKOT'O CTPOEHHS] OpPraHUYECKUX
BEIIIECTB AM. Bytnepoga, Teopust
3JIEKTPOJIUTUYECKOU JIACCOLMALINH,
nepuoauueckuil 3akoH J[.M1. Menneneesa, 3akoH
COXpaHEHHS Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKHH A3bIK XMUMHUH, (DAKTOJIOTHYECKHE
CBEICHUS O CBOICTBax, COCTaBe, MOIYYECHUH U
6e3omacHOM UCIIOJIb30BaHUU BAXKHEHUIINX
HEOPraHUYECKUX M OPraHMYeCKHX BEIIECTB B
ObITY.




COOTBETCTBHE  IIPABOBBIM u
MOPaIbHO-3THYECKUM HOpMaM;

HCIIONB30BAaTh cpencTaa
HHPOPMAITMOHHBIX "
KOMMYHHKAIIMOHHBIX TEXHOJIOTHII B
penieHnu KOTHUTHBHBIX,
KOMMYHHKaTUBHBIX u
OpraHU3alHOHHBIX 3a1a9 c
coOoeHIEeM TpeOoBaHMI
SPrOHOMHUKH, TEXHUKH
0e30MacHOCTH, TUTHEHBI,

pecypcocOepexeHts, MPaBOBBIX M
STUYECKUX HODM, HOPM
WHPOPMAMOHHON OE€30TIaCHOCTH;

TIK 2.2. BeimonHsars
MOPYYEHHUS PYKOBOJICTBA B
CcOCTaBe KOMHUCCHH II0
WHBEHTAPU3aLHUN AKTHBOB B
MeCTaX UX XpaHCHHS,

c(OpPMHPOBAHHOCTH
MHPOBO33PEHHS,
COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BHTHA  HayKd W
00LIeCTBEHHOMN NPaKTUKH,
OCHOBAaHHOT'O Ha JHAJIOTe KYyIbTYD,
CIIOCOOCTBYIOLIETO OCO3HAHUIO
CBOETO MECTa B IMOJUKYJIBTYPHOM
MHUpe;

- COBEpLIECHCTBOBAHME S3bIKOBOM M
YUTATENBCKOM  KYJBTYpPBl  Kak
CpPEelICTBa B3aUMOACHCTBUSL MEXKIY
JIIOJBMU U TIO3HAHUS MUPA;

- OCO3HaHHE LEHHOCTU HAyYHOU
JIESITENBHOCTH, TOTOBHOCTb
OCYILIECTBIISITh MIPOEKTHYIO u
HCCIIEI0BATENIbCKYIO JESTEIbHOCTD
WHJIABUAYaJIbHO U B IPYIIIE;

BJIAJICTh  HABBIKAMHU  TOJY4EHHUS
nHdopmanuu U3 HCTOYHUKOB
pa3HBIX THUIOB, CaMOCTOSTEIBHO
OCYLIECTBJISITH ~ [OUCK,  aHAJM3,
CHCTEMAaTH3AIHIO "
MHTEPIIPETALNIO nHpOpMAINU
pasNMuYHBIX ~ BHAOB M (QopMm
TIPE/ICTaBIICHNS;

- CO3/1aBaTh TEKCTHI B PasIMIHBIX
dbopmaTax ¢ y4eToM Ha3HAYCHUS

uHpOpMAITUH u LEeIEBOT
ayIUTOpHH, BBIOHpAas
ONTUMAJIBHYIO bopmy
NpEeACTaBICHUS U BU3YyaJIN3aIiH;

- OLEHUBATh  JIOCTOBEPHOCTH,
JMETUTIMHOCTE WHQOpManuu, ee
COOTBETCTBHE  IPABOBBIM u

MOPAJIbHO-3THICCKUM HOPMAM;

HCIIOB30BAaTh cpencraa
nH(pOpMaMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B
pEeUHICHUN KOTHUTHUBHBIX,
KOMMYHHUKAaTUBHBIX u
OpraHnu3alMOHHBIX 3aaa4 C
COOII0ICHIEM TpeOOBaHMI

BJIQIETh CUCTEMON XUMUYECKUX 3HAHUU, KOTOPAst
BKJIFOYACT: OCHOBOIIOJIAral0IIUe TIOHSTHS
(XUMHUYECKHI  dJIEeMEeHT, aToM, JJIEeKTPOHHAS
000J109Ka aTtoma, s-, p-, d-3JIeKTPOHHBIC OPOHTAITH
aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTb,
IMEKTPOOTPHUIATEILHOCTh, CTENEHb OKUCIICHHUS,
XUMHUUYECKas CBSI3b, MOJb, MOJISIpHas Macca,
MOJISIDHBIA ~ 00BEM,  YIJIEpOAHBIH  CKEJeT,
(GyHKIMOHATBHAS TPYINa, PaguKall, H30MEpHs,
M30MEphl, TOMOJIOTHUECKUNA PpsiJl, TOMOJIOTH,
YTIACBOIOPOABI, KUCIOPOI- W a30TCOAEprKaIine
COeUHCHUS, OMOJIOTHYECKH aKTHBHBIC BEIICCTBA
(yrmeBomsl, KUPHIL, OCNKH), MOHOMEp, IOIUMED,
CTPYKTYPHOE  3BEHO,  BBICOKOMOJICKYIIIPHEIC
COCIMHCHUS, KPUCTAJUTMYECKas PEeIIeTKa, THIIBI
XUMHYECKUX peaxIiii (OKHCITUTEBHO-
BOCCTAaHOBUTEJBHBIE, JK30-U JHIOTEPMHUYECKHE,
peakuuu MOHHOTO obmeHna), pactBop,
IIEKTPOJIUTHI, HEDJIEKTPOJIUTHI,
INEKTPOJIUTHUECKAS] JUCCOIMALUS  OKHUCIIUTEID,
BOCCTaHOBUTEJb, CKOPOCTh XUMUYECKON PEAKITHH,
XUMHUYECKOE paBHOBECHE), TEOPHUH M 3aKOHBI
(Teopuss XUMHYECKOTO CTPOCHHS OPTaHUIECKUX
BELIECTB AM. Bbyraeposa, Teopus
ANEKTPOITUTHICCKOM JIACCOLIUALINH,
nepuoanueckuil 3akon .M. MenneneeBa, 3aKoH
COXpaHCHHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKHUIA A3bIK XUMHHU, (DAKTOJOTHUCCKHE
CBEJICHUSI O CBOWCTBAaX, COCTaBe, MOJYYCHUU H
0e30IMacHOM HCIIOJIb30BaHUH BaKHEHIIIHNX
HEOPTaHWYECKUX U OPTaHUYECKUX BEUIECTB B
OBITY.




OPTOHOMMUKH, TCXHHUKH

0€e301acHOCTH, TUTHEHBI,
pecypcocOepekeHus], MPaBOBBIX M
JTUYECKHUX HODM, HOPM

WHPOPMAMOHHON OE30TIaCHOCTH;

BaxHo#1 0COOEHHOCTBIO CIIPOCKTUPOBAHHOW CHUCTEMBI OIICHUBAHUS SIBIISETCS
COTJIACOBAaHHOCTH OIEHOYHBIX MEPOTNPHUSTHI U 3aINTaHUPOBAHHBIX PE3YJIHTATOB
o0yuenus. Kaxxnoe oneHouHOE MeponpusTHE HApaBiIeHO Ha (POPMUPOBAHHUE WU
U3MepeHHe 3HaHMsI / yMEHHs B KOHTEKCTE, yKa3aHHOM B pe3yJibTaTe 00yUueHUsI.

B nucnumniiae « XuMHsD» K OCHOBHBIM OLIEHOYHBIM MEPOIPHUSATUSIM OTHOCSTCA:
3aJlaHus B TeCTOBOU (hopMe, MpaKTUYECKHE 3a/laHusl HA COCTaBJICHUE ypaBHEHMIA
peaxiuii, KIaccu(UKaluio 1 HOMEHKIATYPy XUMUYECKHX COSAMHEHUI, pacueTHbIE
3aJ1a4i, JJabopaTopHbIE padOThI, IPAKTUKO-OPUEHTUPOBAHHBIE 3a/IaHUS (pacueTHbIE
U TEOpeTHUecKne). B MpUKIagHbIX MOAYISIX B KAUECTBE OIECHOYHBIX MEPONPUITUN
TaKKe 3aIUTAaHUPOBAHBI KEHCHI U y4eOHO-UCCIIEIOBATENFCKIAE TPOEKTHI.

Peanuzamusi olleHOYHBIX MEPONPUATUI MO XMMHHU 3aIUIAHHPOBAHA B PaMKax
TEKYIIETo, pyOeXHOTO (TeMaTUYECKOT0) KOHTPOJIS U MMPOMEKYTOYHON aTTeCTaIlluN
10 JTUCLUILINHE.




2.011eHKa 0OCBOCHHUS TUCIUIIJINHBI

Ne Monayas / Paznea / Tema Pe3yabTar 00y4yeHus Tunbl OEeHOYHBIX MEPONIPUATHIA
I OcHOBHOE cojIepKaHue
1 |Pa3gen 1. OcHoBbl cTpoeHusi |@®opmynpoBath 0a30Bble NOHATHS
BelecTBa U 32KOHbI XUMHH
1.1 |Crpoenue atoM0oB xuMuueckux |CoOCTaBISATh XUMUYECKHE (POPMYIIbI 1. Tect «CTpoeHHE AaTOMOB XUMUYECKUX AJIEMEHTOB U MIPUPOJIa
3JIEMEHTOB M IPUpOAA COEIMHEHUI B COOTBETCTBHH CO XUMHUYECKOH CBSA3U.
XUMUYECKOHU CBS3U CTENEHbIO OKUCIICHUS] XUMHYECKUX 2. 3aaym Ha COCTABIIEHUE XUMUYECKUX (POPMYI IBYXaTOMHBIX
AIIEMEHTOB, UCXO/IS U3 BaJICHTHOCTH U |COCIUHEHHH (OKCUAOB, CYIb(GUIO0B, THAPUIOB U T.II.)
AJIEKTPOOTPHULATETLHOCTU
1.2 |Ilepmogmueckuii 3aKOH U XapakTepru3oBaTb XUMUYECKUE [IpakTHKO-OPUEHTUPOBAHHBIE TEOPETHUECKUE 3aJaHUS Ha
tabnuua J[.1. Menneneesa 3JIEMEHTHI B COOTBETCTBUHU C UX XapaKkTepu3aluio XUMHUECKUX 2IIEMEHTOB: «MeTtamueckue /
MOJIOKEHUEM B NIEPUOANYECKON HEMETaJUIMYECKUE CBOMCTBA, JIEKTPOOTPULIATENIBHOCTD U
CUCTEME XMMUYECKHX 1eMeHTOB /[.1. |cCpOACTBO K 2JIEKTPOHY XMMHUYECKUX JIEMEHTOB B COOTBETCTBUE C
Menneneesa UX JJIEKTPOHHBIM CTPOEHUEM U ITOJIOKEHUEM B IEPHUOJUUECKON
cucteMe xuMmudeckux snemeHToB /.M. Menaeneeray
2 [(Pa3gea 2. Xumuueckue CocraBiasarh ypaBHenus u cxembl  (KoHTposbHas padora

peakiuu

XHMHUYECKHUX peakumni

<(CTp0€HI/Ie BeICCTBA U XUMHUYECCKHE PCAKIIUN




Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenunst THIBI OLlEeHOYHBIX MePONPUATHI
2.1 |Tumbl XUMHYECKUX PEaKIUit CocTaBisITh peakliuu COEUHEHMS, 1. 3amaun Ha cocTaBleHUE YpaBHEHUM peaknii:
pasioxxeHusi, o0OMeHa, 3aMeIIeHus, — COE/IMHEHMSI, 3aMEIICHUS, Pa3JI0KEeHUs, 0OMEHA U PEaKIUii C
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE  |yd4acTHEM KOMIUIEKCHBIX COCTUHEHUH (Ha mpumepe
peaxKuuu U peakiun I'MJIPOKCOKOMIUIEKCOB JIFOMUHUS U IIUHKA);
KOMILJIEKCO0Opa30BaHus (Ha IpUMeEpe |— OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUI C HCIIOIb30BAHUEM
I'MJIPOKCOKOMIUIEKCOB QJIIOMUHMS U [METOJ1a 3JIEKTPOHHOT 0 OajaHca;
IIMHKA) C y4aCTUEM HEOPTaHUYECKUX |— C yUYACTHEM KOMILJIEKCHBIX COEIMHEHUH (Ha IpUMepe
BEILECTB I'HJIPOKCOKOMIIJIEKCOB IIMHKA U QJTFOMUHUS).
2. 3ajaum Ha pacueT KOJIMYECTBEHHBIX XapaKTEPUCTHK IPOAYKTa
peaKIMK COeTMHEHHUS; MACCOBOM MM 0OBEMHOM J0JU BBIXO/1a
IIPOJYKTA PEAKLIMU COEIUHEHMSI OT TEOPETUUECKU BO3MOKHOTO;
00BEMHBIX OTHOLIEHUH Ta30B; KOJUYECTBEHHBIX XapaKTEPUCTUK
MCXOJIHBIX BELECTB U MPOIYKTOB PEAKLUHU; MAcChl (00beM,
KOJINYECTBO BELIECTBA) IPOIYKTA PEAKLIUH, €CIIU OJTHO U3 BEIIECTB
JIaHO B BUJIE PaCTBOpA C ONPEAECICHHON MacCOBOM J10IEH
PacTBOPEHHOTO BEIIECTBA
2.2 |DnexkTpoiauTHYecKas CocraBnsTh ypaBHeHUs XUMHUecKkuX |l. 3aaHus Ha COCTaBIEHHUE MOJIEKYIISIPHBIX U MOHHBIX PEaKIuil C
JUCCOLMAIMS M MOHHBIA OOMEH |peakluu HOHHOTO OOMEHa ¢ y4aCTHEM |y4acTHEM OKCHUJIOB, KHCIIOT, OCHOBAHUMN U COJIEH, HOHHBIX
HEOpPraHMYECKUX BEIIECTB peaxkuui THAPOIN3a CoIel, yCTaHOBJIEHNE U3MEHEHUS
KHCIIOTHOCTH CPEJIbI.
2. JTaboparopHas paboTa «Peakuuu ruponuza
3 |Pa3men 3. CTpoenue u HccnenoBarh cTpoenue u cBoiictBa |KonTposbHas padora «CBolicTBa HEOPraHUYeCKUX BelleCTB)»

CBOHCTBA HEOPraHMYECKHUX
BEIIECTB

HEOPraHn4e€CKMXx BEeImecTn




Moayas / Pa3nen / Tema

PesyabTaT 00yuenunst

THIBI OLlEeHOYHBIX MePONPUATHI

3.1

Knaccugukarus, HoMeHKIaTypa
U CTPOEHHE HEOPTaHUYECKUX
BEILIECTB

KrnaccuduiupoBars HeOpraHU4ecKue
BEIL[ECTBA B COOTBETCTBUHU C UX
CTpPOEHUEM

1. Tect «HomenknaTypa u Ha3BaHUE HEOPTaHUYECKUX BELIECTB
UCXO/IA U3 MX XUMUYECKOH (DOPMYITBI MIIM COCTABIICHUE
XUMHUYECKOH (OpMYJIIbI UCXO/Is U3 HA3BaHUS BEIECTBA 110
MEXIYHApOAHON WK TPUBHAIEHOM HOMEHKIATYPEY.

2. 3ajaym Ha pacyeT MaccoBOM J10JH (Macchl) XUMUYECKOTO
aieMeHTa (COSMHEHNS ) B MOJICKYJIEe (CMECH).

3. IlpakTudeckue 3a1aHus 1Mo KIacCU(pUKAIHI, HOMEHKIAType U
XUMUYECKUM (hOpMYIaM HEOPTaHUYECKUX BEUIECTB PA3TUIHBIX
KJIACCOB.

4. [IpakTudeckue 3a/1aHus Ha ONPeIEICHIE XUMUYECKON
aAKTUBHOCTH BEILIECTB B 3aBUCUMOCTH BHJIa XUMUYECKOU CBSI3U U
THUIA KPUCTAJUIMYECKOM PEIIETKH

3.2

Du3NKo-XUMHUYECKHE CBOMCTBA
HCOPraHNMYCCKUX BCIICCTB

YcraHaBiIMBaTh 3aBUCUMOCTD (PU3HKO-
XUMUYECKUX CBOMCTB
HEOPraHUYECKHUX BEILECTB OT
CTPOEHHMS ATOMOB U MOJIEKYJI, a TAKXKe
THIA KPUCTAIMYECKON PEIIETKH

1. Tect «OCOOEHHOCTH XMMHUYECKUX CBOMCTB OKCH/I0B, KUCIIOT,
OCHOBaHHi1, aM()OTEPHBIX THPOKCHUIIOB H COJICH.

2. 3ajjaHus HA COCTaBJIEHHUE YPAaBHEHUH XUMHUECKUX PEAKLIUH C
Y4acCTHEM MPOCTHIX U CIOXKHBIX HEOPraHMUECKUX BEIECTB:
OKCHJIOB METAJUIOB, HEMETAJUIOB U aM()OTEPHBIX JIEMEHTOB;
HEOpPraHMYECKUX KUCIIOT, OCHOBAaHUM U aM(OTEPHBIX
TUAPOKCHJIOB, HEOPTaHUYECKUX COJIEH, XapaKTEPU3YIOIINX UX
CBOICTBa U CIIOCOOBI OTyYEHUS.

3. IIpakTUKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3a/1aHUS HA
CBOWCTBA U MOJyYEHHE HEOPraHMUYECKUX BEIIECTB.

4. JTaboparopHas paboTta «CBOWCTBa METAIJIOB U HEMETAJIJIOBY»




Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenunst THIBI OLlEeHOYHBIX MePONPUATHI
3.3 |IIpousBoncTBO Heopranumyeckux |OOOCHOBBIBATH 3HAYECHUE U [TpakTHKO-OpHEHTHPOBAHHBIE 33JAHUSI [10 COCTABJIECHUIO
BELIECTB. 3HAUEHUE U IIPUMEHEHUE HEOPTaHUYECKUX XMMHUYECKUX PEaKLHUH C y4aCTUEM HEOPraHUUECKUX BEIIECTB,
IIpUMEHEHHE B ObITY U Ha BEIIECTB B OBITOBON U UCMOJIb3YEMbIX Ul UX UACHTU(DHUKALIMY U IIPOMBIIUIEHHBIX
IIPOU3BOJCTBE IIPOU3BOJCTBEHHOU JESITEIbHOCTH CHOCO0OB MOJTyYEHHUS
4eJI0BEKa UX (PU3UKO-XUMHUYECKUMHU
CBOMCTBaMH
4 |Pa3gen 4. Ctpoenue u HccnenoBarb crpoenue u ceoiictBa |KonrpoJsbHasi padora
CBOICTBA OPraHMYECKHX OPraHMu4eCcKHX BelecTB «CTpoeHue U CBOMCTBA OPraHN4YeCKUX BeleCTB)
BellecTB
4.1 |Knaccudukanus, cTpoeHHE U KnaccugunupoBars opranndeckne 1. 3ajanus Ha COCTaBJIIEHUE HA3BaHUN OPraHUYECKUX COCIUHEHUN
HOMEHKJIaTypa OPraHUYECKUX  |BELIECTBA B COOTBETCTBUU C UX 10 TPUBUAIBHOMN WJIM MEXTYHAPOIHOM crCcTeMaTH4eCKON
BEIIECTB CTpPOEHUEM HOMEHKJIAType
2. 3ajaHus Ha COCTaBJIEHUE MOJIHBIX U COKPAIEHHBIX
CTPYKTYPHBIX ()OPMYJT OPraHUYECKHX BEIIECTB OTAEIbHbBIX
KJIaCCOB
3. 3agaun Ha omnpeseseHue mpocTeniei (GopMysbl OpraHNYeCcKoM
MOJIEKYJIbI, UCXO/IS1 U3 3JIEMEHTHOT0 cocTaBa (B %)
4.2 |CBoiicTBa OpraHU4eCcKUX YcraHaBiIMBaTh 3aBUCUMOCTD (pr3uKo- 1. 3a1aHus Ha cocTaBlieHUE YpaBHEHUM XMMUYECKUX peakuil ¢

COEIUHEHUI

XUMHYECKHX CBOMCTB OpTraHU4YCCKUX
BCIICCTB OT CTPOCHHA MOJICKYJI

y4acTHEM OpPTaHUYECKUX BEUIECTB HA OCHOBAaHUH WX COCTaBa M
CTPOCHHS.

2. 3ajaHus Ha COCTaBJICHHE YPaBHEHUN XUMHUECKUX PEaKIIUi,
WLTIOCTPUPYIOIINX XHMHYECKHE CBOWCTBA C YUETOM MEXaHH3MOB
NPOTEKaHUs JAHHBIX PEaKIUi U TEHETUYECKON CBSI3U

10




Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenunst THIBI OLlEeHOYHBIX MePONPUATHI
OpraHMYECKUX BEIIECTB Pa3HbIX KJIacCOB
3. PacueTHble 3a/1a4yl 10 ypaBHEHUSM PEAKLMM C y4aCTHEM
OpPraHUYECKUX BEILECTB.
4. JTaboparopHas pabota «IlonyueHue 3THiIeHa U U3yYEHHE €T0
CBOMCTB»

4.3 |Opranuueckue BellecTBa B OO00CHOBBIBATh 3HAYEHUE U IIpakTHKO-OPUEHTUPOBAHHBIE 3aJAHUS II0 COCTABJICHUIO
KU3HEJCATECIIBHOCTH YEJIOBEKA. |[IPUMEHEHHME OPraHMYECKUX BEIIECTB |XMMHMUYECKUX PEAKLHUN C y4aCTHEM OPraHMYECKHX BEIIECTB,
[Tpon3BOCTBO M MPUMEHEHUE  |B OBITOBOI M IPOM3BOJICTBEHHOM UCMOJIb3YEMbIX JUIS UX UACHTU(DUKALMY B OBITY U
OpraHMYECKUX BEIIECTB B NEeSITETLHOCTH YeNIOBeKa UX (PU3MKO-  |IPOMBIIIJICHHOCTH.

IPOMBIIIJIEHHOCTH XUMHUYECKHUMH CBOMCTBAMU
5 |Pa3pgea 5. Kuneruueckue u HccaenoBars paBHOBeCHE U KonTposbnas padora
TepMOAMHAMHYECKH e CKOPOCTh XMMHMYECKHX peaKkuui «CKOpOCTh XMMHYECKOH PeaKllii ¥ XUMHYeCKoe PABHOBeCH e
3aKOHOMEPHOCTH NPOTEeKAHUA
XHMHUYECKHX peakuui
5.1 [Kunernueckue 3akonoMepHocTH |MccnenoBars BiusiHue koHIeHTpauu | 1. JlabopaTopHas pabota Ha BEIOOP:

MPOTEKAHUS XUMUYECKHUX
peaxkuuii

pearupyomux BEeIecTB U
TEMIIEPATYPHI HA CKOPOCTh
XMMHUYECKHUX peaKIuii

— «OmnpeneneHre 3aBUCUMOCTH CKOPOCTH PEAKLIMH OT
KOHIIEHTPALUH PEArUpPYIOLINX BELIECTBY;

— «OmnpeneneHre 3aBUCUMOCTH CKOPOCTH PEAKIIMH OT
TeMnepaTypbD».

2. IlpakTHKO-OpHUEHTHPOBAHHBIE TEOPETHUECKHUE 3a]JaHUS Ha
aHanu3 (HaKTOpPOB, BIUSIONIUX HA U3MEHEHHE CKOPOCTH
XAMHUYECKOW peaKkuu
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Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenunst THIBI OLlEeHOYHBIX MePONPUATHI
5.2 |TepmoaumHaMuveckue HccnenoBarh BIMSAHUE U3MEHEHUS 1. 3agaum Ha pacyeThl TEIUIOBBIX 3()(HEKTOB XUMHUECKUX PEaKLIUi
3aKOHOMEPHOCTH MPOTEKaHUsI  |KOHLIEHTPALIUU BELIECTB, PEAKLIUU U OIpeJiesieHNE TUIA Peakuu (110 TeruioBoMy 3G (deKTy: IK30- U
XUMHUYECKHUX PEAKLIUH. Cpelbl U TeMIepaTypbl Ha CMELICHUE [3HIOTEPMUYECKHUE).
PaBHOBecue XMMHUYECKUX XUMHYECKOI0 PABHOBECHUS 2. IIpakTUKO-OPUEHTUPOBAHHBIE 3aJaHNS Ha IPUMEHEHUE
peakuuin npunnuna Jle-Illarense 11t HAX0KACHNS HAIIPABJICHUS CMELICHHUS
paBHOBECHs] XUMHUYECKOW PeaKkLuu U aHaJIu3 (PaKTOpOB,
BIIUSIIOLIMX HA CMELLEHUE XUMUYECKOTO PAaBHOBECHS.
3. JlabopaTtopHas pabota «/3ydeHue BAUSHUS pa3TuIHBIX
(aKkTOpOB Ha CMEIIEHUE XUMUYECKOTO PAaBHOBECHSI»
6 [Pa3mea 6. AucnepcHble HccnenoBars nucnepcuslie cucrembl | KonTpoJsibHas padora mo teme «/lucnepcHbie cucreMbD)
CHCTEeMbI
6.1 |[ducnepcHbie CHCTEMBI U Pa3znuyarh nCTUHHBIE PACTBOPSI, 1. 3amaun Ha IPUTOTOBJIEHUE PACTBOPOB.
(akTopbl UX YCTOMUNBOCTH KOJUJIOM/IHBIE PACTBOPHI U 2. [IpakTuKO-OpUEHTUPOBAHHbBIE PACUETHBIE 3aaHUSI HA
rpy0oucIiepCHbIE CUCTEMBI Ha JIUCTIEPCHBIE CUCTEMBI, UCTIOJIb3yeMble B OBITOBON U
OCHOBE XMMHMUYECKOT0 IKCIIEPUMEHTA  |[IPOM3BOJCTBEHHOMN AEATEIbHOCTH YEJIOBEKA.
6.2 |HccnenoBaHue CBOWCTB HccnenoBath (prU3NKO-XUMUUECKUE JlaGopatopHas pabota (Ha BEIOOD):
JUCIIEPCHBIX CUCTEM CBOICTBA pa3IU4HbIX BUJIOB — IIpuroroBieHue pacTBOpOB;
JUCIIEPCHBIX CUCTEM — HccnenoBanne qUCIIEPCHBIX CUCTEM.
7 HccnenoBarhb cBoiicTBa

Pa3nen 7. KauecTBenHbIe
peakuuu o0HapyKeHu s
OpPraHnu4yecKux
HEOPraHMYE€CKMUX BE€UIECCTB

OPraHUYeCKUX M HEOPraHMuYeCKHX
BellECTB C HCII0JIL30BaAHHEM
Ka4eCTBEHHBIX peakuui
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Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenunst THIBI OLlEeHOYHBIX MePONPUATHI
7.1 |OGHuapyxenue Heopranmueckux |McciaenoBath kadecTBeHHbIe peaknuu |1. JlTaboparopHas paboTa (Ha BBIOOD):
KAaTHOHOB U aHUOHOB HEOpPraHUUYECKUX BEIIECTB — AHaniuTuyeckue peakuuu karnoHos [-VI rpymm;
— AHanuTUYEeCKHUE peakliui aHHOHOB.
2. IIpakTryeckue 3aJjaHusi HA COCTaBJICHUE YPAaBHEHUM peaKiuii
oOHapyxeHus1 KaTuOHOB [-VI rpyni 1 aHWOHOB, B T.4. B
MOJICKYJISPHON U MOHHOU (popmax.
7.2 |OGHapyxenue oprannueckux  |McciaenoBaTs kadecTBeHHble peakuuu |1. Jlaboparopnas pabota (Ha BeIOOD):
BEILECTB OT/AEJIbHBIX KJIACCOB C |OpPraHUYECKUX COEIUHEHUM — KauecTBeHHbIE peakliMi Ha OTAEJIbHbIE KJIACChI OPraHUYECKUX
MCIIOJIb30BaHNEM Ka4ECTBEHHBIX |OTEIbHBIX KJIACCOB BELIECTB;
peakuuin — KauecTBeHHBIN aHAIU3 OPraHUYECKUX COSAMHEHUH 110
(yHKIIMOHAJIBHBIM IPYyIIIIaM.
2. [IpakTuyeckue 3a/1aHusl HA COCTaBJICHUE KAUYECTBEHHBIX
peakiuii OOHapy>KEHUS OPraHUYECKUX COCTUHEHHIA
Il | IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJepP:KaHue (COoAepKaHue MPUKJIATHOTO MOIYJIs)
8 |Pa3men 8. OuenuBarh nocJjieacTBusA ObITOBOH |3ammTa Keiica (c yuerom 0yayuieii npogeccnoHaIbHOI

Xumus B ObITY H
NPOM3BOJACTBEHHOI
AeAITeJIbHOCTH YeJI0BEKA

U MPOU3BO/ICTBEHHOM 1€ATEJIHLHOCTH
YyeJJ0BeKa ¢ MO3HIINKA
IKOJIOTHYECKOH 0€30IMACHOCTH

AeSTeIbHOCTH)

Xumus B ObITY U
IIPOM3BOICTBEHHOM
NesITeIbHOCTH YeJIOBEKa

O11eHUBAaTh IIOCJIENCTBHS OBLITOBOH U
MIPOU3BOJICTBEHHOU JESITETFHOCTU
YyeJI0BEKA C MO3UIIMI DKOJIOrNUECKOH
0e30macHOCTH

Keiic (c yuerom Oyaymieit npodeccuoHaNbHOM 1eATeTHbHOCTH)
Bo3MOXHBIE TEMBI KEHCOB:

1. ITorenyienne kKIuMarTa 1 BICBOOOXKA€HUE ra30BBIX THIPATOB CO
JTHA OKEaHa.

2. Byayue marepuansl sl aBHa-, MalllnHO- U TPUOOPOCTPOCHHUSI.
3. HoBble MaTepuaibl AJisi COTHEUHBIX OaTapei.
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Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenunst THIBI OLlEeHOYHBIX MePONPUATHI
4. JlekapcTBa Ha OCHOBE PACTUTEIIbHBIX MPEMAPaTOB
9.1 |Pa3men 9.1. UccnenoBanue u |UHTepnpeTHpOBATH XMMHYECKHE 3amuTa y4eOHO0-MCCIe0BATEIBbCKOI0 IIPOEKTa (C y4eTOoM
XHMHUYECKHH aHAJIN3 00bEKTOB |[Ipolecchl U ABJIeHUA B Ouocdepe |0Oyaymiei npogeccHOHAIbHOM AesITeIbHOCTH)
ouochepbl
9.1.1 |OcHoBbI Ta6OpaTOpPHOU BbINIONHATE TOJHBIA LUK 1. JTabopaTopHas pabota «OCHOBBI JJA0OPATOPHOU MPAKTHKNY.
MPAKTUKU B IPOGECCHOHATBHBIX |IKCIIEPUMEHTAIBLHOTO UCCiIeIoBaHus ¢ |2. THUMOBBIE pacyeThl 0 TEMATUKE SKCIIEPUMEHTA.
nabopatopusix coOnrofeHreM mpaBui 6e3omacHoro  |3. 3ajauu Ha BEIUMCIICHUE CPEIHErO 3HAYCHHUS
oOpalieHus ¢ BeIECTBAMH U AKCIIEPUMEHTAJIbHBIX TAHHBIX, IOTPEITHOCTH.
nabopaToOpHBIM 000PYI0BAHUEM 4. TlpencraBneHue pe3ysibTaTOB SKCIEPUMEHTA B PA3THYHON
dbopme (Tabnuiia, rpaduk, OTYET, JOKIIA], IPE3CHTALIHS).
9.1.2 | Xumnueckuii ananu3 mpo0 Bojb! (MccnenoBath XUMHUECKH COCTAB 1. Tect «CBOMCTBA U COCTaB BOIEIY.

po0 BOJIBI

2. 3ananue «XUMHUYECKUH COCTaB BOJbI, TUII BOABI U CTIOCOOBI €
MPUMEHEHUSD (C UCTIOTB30BaHUEM HOPMATHBHBIX IOKYMEHTOB).
3. [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKHUE 3aJaHUs Ha
COCTaB BOObI 1 CIIOCOOBI BBIPpAXKCHUSA KOHHGHTpaHI/Iﬁ " nepecyeT
KOHIEHTpaluH (C UCIOJBb30BaHNEM HOPMATUBHBIX IOKYMEHTOB).
4. JJaboparopHasi paboTa Ha BBIOOD:

— OuncTKa BOABI OT 3arpsi3HEHUN;

— Omnpenenenve pH Boabl U €€ KHCIOTHOCTH;

— Omnpenenenue KeCTKOCTH BOJBI M CIIOCOOBI €€ YCTPaHEHUS
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Moayas / Pa3nen / Tema

PesyabTaT 00yuenunst

THIBI OLlEeHOYHBIX MePONPUATHI

9.13

XHUMHUYECKUN KOHTPOJIIb
Kau4eCTBa MIPOAYKTOB IMUTAHUS

HccnenoBaTh XUMHYECKUH COCTAB
MPOAYKTOB MUTAHUSA

1. Tect «Oprannyeckue U HEOPraHMUECKNE BEIIECTBA, BXOIALINE
B COCTaB IIPOJYKTOB ITUTAHUS».

2. IlpakTUKO-OpUEHTUPOBAHHBIE 3aaHUS 110 KyJTUHAPHON
TEeMaTHUKe.

3. JlabopaTopHas pabota (Ha BEIOOD):

— OOHapy’keHHe HUTPATOB B IPOAYKTaX IMUTAHUS;

— HccnenoBanue mpoyKTOB MUTAaHUS HA HAJIU4YUE YIJIEBOJOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT) Ha HaJIM4YKeE YIJIEBOJOB (Kpaxmall,
TII0K03a, caxapo3a)

914

XUMHUYECKU aHaIu3 Mpod
IIOYBBI

HccnenoBaTh XUMHYECKUHA COCTAB
po0 MOYBBI

1. Tect o Teme «XUMHUYECKUHA COCTaB HEOPTraHUUECKUX U
OpPraHUYECKUX YIOOpCHUID».

2. 3aganne «B3auMOCBs3b COCTaBa IOYBEI, THII IIOYBLI H €€
HA3HAYCHUS.

3. JlabopaTopHas pabota (Ha BEIOOD):

— OOHapy’keHle HeOPraHUYeCKUX MpUMeceil B Mpobax MOYBHI;
— Omnpenenenne pH BogHOMI

BBITSKKU TIOYBBI, €€ KUCIIOTHOCTH U IEJIOYHOCTH

9.15

Hccnenosanue o0bEKTOB
ouocdepsl

HccnenoBath XUMHUECKUN COCTAB
00BeKTOB OHOChEpHl Ha IpUMEpE
MPOJIYKTOB MUTAHUS, BOJIbI U TIOYBBI

Y4ebHO-HcCIe10BaTeNbCKUM TPOEKT B 00J1aCTH HCCIIEJOBAHUS
00BEKTOB OUOChEPHI.

Bo3moskHBIE TEMEBI ITIPOCKTOB:

1. UccnenoBanue cocraBa MUHEPAJIBHOM BOJIBI M1 PEKOMEHIAlINH
IO €€ UCIOJIb30BaHHUIO.

2. UccnenoBanue pa3pylarouiero AeicTBUs IPUPOIHOM BOIbI HA
CTPOUTEINIbHBIE MaTEPHUAIIBL.
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Moayas / Pa3nen / Tema

PesyabTaT 00yuenunst

THIBI OLlEeHOYHBIX MePONPUATHI

3. CocTaBiieHre IPOEKTa I[BETHUKA/OTOpoaa/caia B 3aBUCUMOCTH
OT COCTaBa MPOAHAIIM3UPOBAHHBIX TTOYB.

4. CocraBieHue cOalaHCHPOBAHHOTO MEHIO Ha JIeHb (HEJIeNI0) B
3aBHCHUMOCTH OT COJEP>KaHUSI XUMUYECKUX MAaKpO U
MHUKPO3JIEMEHTOB B MIPOIYKTAX MUTAHHUS.

5. UccnenoBanue KauecTBa NUTHEBOM BOBI.

6. UccnenoBanue npoO BOAOIPOBOAHON BOJIBI HA MTPEAMET
YCTPAHEHUS KECTKOCTH.

7. YcTpaHeHue )KEeCTKOCTU BOJIbI B CEITbCKOXO031ICTBEHHOM
JIeATETbHOCTH

9.2

Pasznen 9.2. UcciienoBanmne u
XMMHYECKHIl aHAJIN3 00HLEKTOB
TexHochepsl

HNHTepnpeTupoBaTh XMMHYECKHE
npoueccsl 1 siBJeHUs B TexHocdepe

Y4eOHO-uccIe10BATEIBCKUH POEKT (€ y4eToM Oyayiuei
npogeccuoHAJIbLHOM 1eATeJTbHOCTH)

9.21

OcHoBBI Ta0OpaTOPHOIA
NPaKTUKU B IPO(ECCHOHATBHBIX
n1abopaTopusx

BBIMOTHATE ONMHBIN UK
HKCIEPUMEHTATBHOTO UCCIIEOBAHUS C
co0uTI0/IeHHEeM IIPaBUiI O€30MacHOr0
oOpaleHus ¢ BeleCTBaMU U
1a0opaTOpHBIM 000pyI0BaHUEM

1. JTaboparopHas padota «OCHOBBI JJAOOPATOPHOU TPAKTUKIY.
2. TUMoBbIE pacyeThl 0 TEMATUKE SKCIIEPUMEHTA.

3. 3aauM Ha BBIUMCIICHUE CPETHErO 3HAYCHHS
AKCIIEPUMEHTAIbHBIX IaHHBIX, MIOTPEITHOCTH.

4. IlpencraBieHue pe3ylbTaTOB SKCIEPUMEHTA B PA3TUYHON
dbopwme (Tabnuia, rpaduk, OTYET, JOKIIA], IPE3CHTALIHS).
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Moayas / Pa3nen / Tema

PesyabTaT 00yuenunst

THIBI OLlEeHOYHBIX MePONPUATHI

9.2.2

XUMUYECKUH aHAIIN3 MTPOO
TEXHUYECKOU BOIBI

HccnenoBaTh XUMHYECKUH COCTAB
po0 TEXHUYECKOMN BOIbI

1. 3agauu Ha ompeieNIeHuE METaNIOB, HEOPTaHUYECKUX AHUOHOB U
OpraHWYECKUX BEIECTB B TEXHUYECKON BOJE pa3HOTO Ha3HAYCHUSI.
2. [IpakTHKO-OpHUEHTHPOBAHHBIC TEOPETHUCCKHUE 3aJaHUs Ha
COCTaB BOJIbI U CITIOCOOBI BBIPAYKEHHUSI KOHIICHTPALIUN U TIepeCcUeT
KOHIICHTpaui (C UCIOJIb30BaHUEM HOPMATHUBHBIX JJOKYMEHTOB).
3. 3amanne « XMMHYSCKHI COCTaB TEXHHUYSCKOM BOJIBI, THIT BOJBI M
CIoCcOOBI €¢ MPUMEHEHUS (C HCIIOIH30BAaHIEM HOPMATHBHBIX
JIOKYMEHTOB).

4. JJaboparopnas pabota (Ha BEIOOD):

— Ornpezienienne XJI0pUI0B METOIOM TUTPOBAHUS B TEXHHUUECKOU
BOJIE;

— OnpeziesieHne )KeCTKOCTH TEXHUYECKON BOABI METOI0M
TUTPOBAHUS

9.2.3

XUMHUYECKUN KOHTPOIIb
KayecTBa BO3/1yXa

Hccnenosath COACPIKAHUC
YTJICKUCIIOrO I'a3a B BO3yXC

1. Tect o Teme «XUMHUECKUH COCTaB aTMOC(HEPHOTO BO3yXa U
BO3/yXa paboueil 30HbI».

2. [IpakTuKO-OpUEHTUPOBAHHBIE 33JaHHSI HA XUMUUECKUN aHAIIN3
coCTaBa BO3yXa.

3. JlabopaTtopHas pabota «OnpeneneHue coaepxKaHus
YIIJIEKHUCIIOTO Ta3a B BO3/AyXe

MTOMETIEHUS IKCIIPECC-METOIOM
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Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenunst THIBI OLlEeHOYHBIX MePONPUATHI
9.2.4 | Xumuueckuii aHanu3 mpod UccnenoBars npoObl MaTepuaioB 1. [IpakTHKO-OpUEHTUPOBAHHBIC 3a/IAHUS IO XUMHUYECKOMY
MaTepUaIOB CTPOUTEIBHO- CTPOUTEIIBHO-PECTABPALIMOHHON aHaJIM3y IpoO MaTepHaIOB CTPOUTEIHHO-PECTABPAIIHOHHON
pecTaBpallMOHHON 1€ATEIbHOCTH |1€ATEIbHOCTH U 1U3aiiHa JIeATEIbHOCTH U IU3aiiHa.
U au3aiiHa 2. JJaboparopHnasi pabota (Ha BEIOOD):
— W3roroBienue kpacok (1moadop MUTMEHTOB U CBSI3bIBAIOIINX
BEIIIECTB);
— McenenoBanue CBOMCTB BSKYILMX BEIIECTB HA IPUMEPE THIICA
9.2.5 |MccnenoBanue 00bEKTOB HccnenoBaTh XMMUYECKUN COCTAB Y4eOHo-HccIe10BaTeNIbCKH MPOEKT B 00JIACTH MCCIIeI0BAHUS

TeXHOChEPHI

00BEKTOB TEXHOC(EPHI HA TPUMEPE
TEXHUYECKOHN BOJIbI U MAaTEPUATIOB
CTPOUTEIBHO-PECTABPALIMOHHOMN
JIEATENIbHOCTU U Ju3aiiHa

00BEKTOB TEXHOC(hEPHI.

Bo3MokHBIE TEMBI TIPOCKTOB:

1. KoHTpoih KaduecTBa TEXHUYCCKOM BOJIBI Pa3HBIX BHJIOB B
cootBeTcTBUU ¢ MeToaukamu 1o ['OCT.

2. Co3ziaHue 1eKOpaTUBHON ITYKAaTypKH.

3. [TurMeHThI B U3AENUAX U3 CTEKIIA.

4. UccnenoBanue pa3pymiaroniero A1eicTBUs BOAbI Ha
CTPOUTENIbHBIE MaTePHAIIBI.

5. OneHka cocTosiHUS Bo3/AyXa paboueii 30HbI CIIEIUAINCTa
(TexHomoTa, CTPOUTENS U T.II., C yYETOM OOJIACTH
MpoeCCHOHAIBHON JETETHHOCTH) B COOTBETCTBUU C
HOPMATUBHBIMH JIOKYMEHTAMU
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3 ®OoH/I OLIEHOYHBIX CPECTB TEKYIero KOHTPOJIS

3.1. OneHo4HbIe CpeACTBA TEKYLIEro KOHTPOJIA 110 AUCHHUILINHE «XHUMHS»

Texymuii KOHTPOIb pPE3yIbTATOB OOYUEHHS MOXKHO OCYIICCTBISATH PAa3TMYHBIMU
MCTOAaMU MW C NOMOINBKO PA3JIMYHBIX OLNCHOYHBIX CPCIACTB. Ilo JUCHUITIINHE «XUMHUSI» B
KaueCTBC CPCACTB TCKYLICTO KOHTPOJIA MPHUMCHAIOTCA BOIPOCHI JIA OpraHu3aliid YCTHOI'O U
MUCBMEHHOTO OITPOCa, CUCTEMBI 3a/IaHUH B TECTOBOH (hopMe, 3a1a4n U yIIpaKHEHU S, IPAKTHKO-
OPHEHTHPOBAHHBIE 3aJaHusl (TEOPETHYECKUE, pacyeTHbIC, CHUTYyaI[OHHBIE), JIabopaTopHBIC
paboTHI M pyTrHe OLEHOYHbIE MeponpusTus. Huke npuBeneM npuMepsl HEKOTOPBIX U3 HHX.

3.1.1. Cucrembl 3a1aHUI1 B TeCTOBOM (hopme

Cucrema 3anaHuii B TECTOBOM (opmMe — 3TO coAeprKaTelibHas CHCTEMA,
OXBaThIBAIOIIAsl B3aMMOCBSI3aHHBIC 3JIEMEHTHI 3HaHUU. B oTimune oT TecToB, B
CUCTEMAaX 3aJJaHUH BEPOSATHOCTH IPAaBUIBHOIO OTBETA HA MOCIEAYIONIEE 3aJaHNE
MOKET 3aBUCETh OT BEPOATHOCTU NPABUIIBHOTO OTBETA HA NPEABIAYIINE 3a1aHHUS.

JUist Toro 4roObl Ha OJHOM COJAEPXATEIbHOM MaTepuale MOXXHO ObLIO
COCTaBUTh HECKOJIBKO BAPUAHTOB TE€CTA, KOHCTPYUPYIOT 0a3y 3aaHuil B TECTOBOM
¢opme. Ecim ecTh KOMIBIOTEPHBIE MPOTPaMMbl TI'€HEpaluud TECTOB, TO B
IporpaMMmy CO3/JaHHs TeCTa BBOAMUTCA 0a3a, BKIIIOUAIOLIas B ce0s mapajiesibHbIe
0 COACPKAHUIO W TPYAHOCTH BAPUAHTHI OJHOTO M TOTO K€ 3aJaHus. IJTO
O3HayaeT, 4YTO MpOBEpKa 3HAHMUA NPU3HAKOB, CBOMICTB, coOCTaBa, (PyHKUIMH
OJTHOTUITHBIX OOBEKTOB MOKET OBbITh OpraHM30BaHa Ha 0a3e OJHOTO U TOTO K€
3a/laHHsl, MEHSIOIIET0 B CBOEM TEKCTE TOJBKO HA3BaHUE 3TUX OOBEKTOB. DTH
3a/1aHusl Ha3bIBAIOT (DACETHBIMHU, T.€. UMEIOIIUMHU ITIEPEMEHHBIE JIEMEHTHI.

[IpuBeneM mpumep CHUCTEMBI 33JaHUK B TECTOBOM (opMe, BKIIIOHAIOIIEH
dacetHbie 3aganus (paceThl B 3aJaHUH 3aKITIOUYEHBI B (PUTYPHBIE CKOOKH).

Ha3zBanue Tembl Tema 1.1 «CTpoeHre aTOMOB XMMUYECKHUX
AJIEMEHTOB U NMPUPOAA XUMUYECKOU CBIZH»

Pesynprat oOyuenus: | CocTaBisTh XuMudeckue (opMysibl COETUHEHUM B
COOTBETCTBUM  CO  CTEIEHBIO  OKHUCIICHUS
XUMHYECKUX DJIEMEHTOB, UCXOJI U3 BAJICHTHOCTH
Y DJIEKTPOOTPULIATEIIBHOCTH

OO01mMe KOMITETEHIINN OK 01

Bri0epure o1uMH NpaBWIbHbIN OTBET:

1. Atombl C 1 S1 UMEIOT OQUHAKOBOE YHUCIIO:
A) HEUTPOHOB B sipe

b) sHepreTuueckux ypoBHei

B) s1ekTpOHOB Ha BHEITHEM SHEPTETUYECKOM YPOBHE
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I') anexTpoHOB

2. B psny xumunueckux snemeHToB Li-Be—B—C merannuueckue cBoiicTBa:

A) ycunmBarTCs

b) ocnaGesarot

B) He mensoTcs

I') u3MeHsI0TCS NEPUOAUYECKU

3. K s-anemMeHTam OTHOCHTCS:

A)K

b) S

B) Fe

I') Br

4. ITlytem coeauHeHus aToMOB o1 HoMepoM 11 u 17 oGpasyercs BelecTBo
C XUMHYECKOU CBA3BIO:

A) noHHOM

b) xoBaneHTHOM MOISIPHOM

B) xoBaneHTHON HEMOJSPHOI

I') MmeTanmnuaeckoit

5. <{KOJII/I‘-ICCTBO QJICKTPOHOB B ATOMC; KOJIMYCCTBO SHCPI'CTHUICCKHUX yp0BHeﬁ;

KOJIMYCCTBO JJICKTPOHOB Ha IIOCIICAHCM JHCPICTUUYCCKOM YPOBHC, KOJHMYCCTBO

MIPOTOHOB B SIIPE aTOMa} COOTBETCTBYET

A) HOMEpy nepuoaa

b) Homepy rpynisl

B) nopsigkoBomy HOMEpY

6.{xyopuay 6apus, armMasy, aMMHaKy, CEpHON KHCJIOTE } COOTBETCTBYET

A) MOHHAas XMMHUYECKasl CBS3b

b) xoBasieHTHas MOMsIpHAS] XUMUYECKAsI CBSI3b

B) xoBasieHTHas HEMOIIPHAS XUMHYECKas CBS3h

7. {cBsi3b, 00pa30BaHHAs 3a cueT 00pa30BaHMS OOIIUX AIEKTPOHHBIX Map;
CBsI3b, 00pa30BaHHas 3a cueT 0000IECTBICHUSI BAJICHTHBIX AJICKTPOHOB; CBS3b,
o0pa3oBaHHAs 3a CUET INEKTPOCTATUUECKHUX CUJI MPUTSHKEHUS | HA3bIBACTCS

A) noHHOM

b) Metanmnuuaeckoit

B) xoBanenTHoM

8. {B MmopsaKe BO3pacTaHUs METAJUIMIYESCKUX CBOMCTB; B MOPSAKE yOBIBAHUS
paaryca aTOMOB; B TTOPSIIKE BO3pacTaHUs KUCIOTHBIX CBOMCTB JICTYYIHX
BOJOPOJIHBIX COSIUHEHUH } 3JIEMEHTHI PACITOJIOKEHBI B PSTY

A)K, Ca, Sc

b) Al, Mg, Na

B)F,Cl, 1



9. Kakoe u3 cyxxaeHuit BepHo J1st 3neMeHToB { VA rpynmnsl , [VA rpymnmsl,
[A rpynmbr}

A) obmas hopmyna JieTydero BoAopoiHoro coearHenuss RH4

b) He 00pa3yioT JeTyurx BOJAOPOIHBIX COCAMHEHUM

B) mo 3aBepiieHns SHEPrETHIECKOTO YPOBHS HE XBaTaeT TPEX DIEKTPOHOB

10. Cpenu Bemiects, ykazanHbix B psiay {NHs, Oz, HCI, SO,; CaO, HNO3,
Cl2, CO2; H2S04, HI, CuCl2, CH4, NH3}komu4ecTBO COSTMHEHHMIA C
KOBAJICHTHOM NOJISIPHOU CBSI3bI0 PABHO

A) Tpem

b) nBym

B) uetpipem

11. Xumuyeckas CBA3b B MOJIEKYJIaX {030HA U XJIOPHUIA KAJTbIUS; CEPHOU
KHCJIOTBI U XJIOPHIa aMMOHHS; CEPHOM KHUCIOTHI M 030HAa} COOTBETCTBEHHO

A) xoBaJieHTHAs TIOJISIPHAS U NOHHAS

b) xoBasieHTHas MOsIpHASI ¥ KOBAJICHTHASI HETIOJISIpHAS

B) koBasieHTHas HEMOMSIPHAS] K UOHHAS

Kak BUAHO M3 MPUBEIEHHOTO MpUMeEpa, Kaxaoe (haceTHoe 3aJaHre MOXKET
OBITh MPEeoOpa30BaHO B HECKOJIBKO PA3JIMYHBIX BAPUAHTOB OJHOTO 3aJaHUs
TECTOBOW cucTeMbl. [IpM opraHm3amuu aBTOMAaTH3MPOBAHHOTO TEKYIIETO
KOHTPOJISl TOSIBISIETCS  BO3MOXXHOCTh TI'€HEpaluu OOJIBIIOr0  KOJWYECTBa
BApUAHTOB TECTA, IPU ITOM 3a/laHus, MOJTy4YeHHbIE U3 haceTa, Oy yT napaieibHbI
10 COJICP>KAHUIO U TPYIHOCTH.

3.1.2. [IpakTHyeckue 3aaHUsl U 3224

[IpakTuueckune 3agaHus W 3a7a4d, 4YacTO UCIOJIb3yeMble B KaduecTBE
TUIAKTUYECKUX CPENICTB B €CTECTBEHHOHAYYHBIX JTUCIUIUIMHAX, TAKXKE€ MOTYT
ObITh (paceTHbIMH. B03MOXHO NMpUMEHEHHE 3a7a4 C BapHAHTAMH OTBETa IS
ya00CcTBa OpraHu3alii aBTOMaTU3UPOBAHHOTO KOHTPOJIS.

[TpakTuyeckue 3a7aHus U 3a7]a4d IPEACTaBICHBI B pa3/ienax:

1. OcHOBBI CTPOCHUS BelIeCTBA — 33/1a4¥ HA COCTABJIICHUE XUMHYECKUX
dbopMyn IBYXaTOMHBIX CO€TMHEHUN (OKCUOB, CYIb(UI0B, TUIPUIOB U T.I1.).

2. XuMHu4ecKue peakimuu

2.1. 3ajaun Ha cOoCcTaBI€HUE YPAaBHEHUI PEaKIUil: COEMHEHHUS], 3aMEIICHUS,
pasNoKEeHMs, OOMEHa M PEeaKIMil C yJacTHEM KOMIUJIEKCHBIX COeIUHEHUN (Ha
npuMEpe TUAPOKCOKOMIUIEKCOB  aFOMHMHHS W ITMHKA); OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUH C KCII0JIb30BAHUEM METO/1a DJIEKTPOHHOIO OajaHca;
C y9acTHEM KOMILIEKCHBIX COSTMHCHUH (Ha MpUMEpe THAPOKCOKOMITIIEKCOB ITMHKA
Y aJTIOMUHUA).

2.2. 3ajauu Ha pacyeT KOJUYECTBEHHBIX XaPAaKTEPUCTUK MPOAYKTa PEaKIun

COCIMHEHMSI; MAacCOBOM WM OOBEMHOM JOJHM BBIXOJA TMPOAYKTAa pEaKIuu
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COCIUHEHHUS] OT TEOPETHUYECKH BO3MOXKHOTO; OOBEMHBIX OTHOIICHHI Ta30B;
KOJIMYECTBEHHBIX XAPAKTEPUCTUK HCXOJHBIX BELIECTB M IMPOAYKTOB PEaKIUU;
Macchl (00beM, KOJIMYECTBO BEIIECTBA) MTPOIYKTA PEAKIIUH, €CITU OJTHO U3 BELIECTB
JAHO B BHUJE pacTBOpa C OMNPEAECICHHOM MacCOBOW JI0JE€H PacTBOPEHHOIO
BEILECTBA.

2.3. 3agaHus Ha COCTABIIEHUE MOJIEKYJISIPHBIX U MOHHBIX PEAKLIUN C y4aCTUEM
OKCHJIOB, KHCIJIOT, OCHOBaHMUM M COJIEH, MOHHBIX PEAKLUH THAPOJIH3A COJEH,
YCTaHOBJICHHE U3MEHEHUSI KUCIIOTHOCTH CPEBI.

3. CtpoeHue U CBOMCTBA HEOPTraHUYECKUX BelIECTB

3.1 3amaunm Ha pacyeT MaccoBOW M0JU (Macchbl) XUMHUYECKOTO 3JIEMEHTa
(coenuHEeHUs) B MOJIEKYJIie (CMECH).

3.2. Ilpaktuueckue 3amaHusi MO KiIacCU(PHUKAIMK, HOMEHKJIAType W
XUMUYECKUM (DOpMyJIaM HEOPTraHUYECKUX BEUIECTB PA3IUYHBIX KJIACCOB.

3.3. IlpakTnyeckue 3aaHusl HA ONPENEIICHHE XUMHUYECKOW AKTHBHOCTH
BEILIECTB B 3aBUCMMOCTH BHJIa XMMHUYECKOM CBSI3M M THUNA KPUCTAJUIMYECKOU
PELIETKA.

3.4. 3amaHus HA COCTABJICHUE YPABHEHUN XUMUYECKUX PEAKLIUN C y4aCTUEM
IPOCTBIX U CIOKHBIX HEOPIaHMYECKUX BEIIECTB: OKCUAOB METAJJIOB, HEMETAJIOB
1 aM(pOTEPHBIX 3JIEMEHTOB; HEOPraHUYECKUX KHUCIOT, OCHOBAHUM U aM(OTEPHBIX
TUAPOKCUJIOB, HEOPraHUYECKUX COJIEH, XapaKTepU3YIOIIUX UX CBOWCTBA H
CIOCOOBI MOTYYEHUS.

4. CTpoeHue 1 CBOIiCTBAa OPraHMYECKHUX BelleCTB

4.1. 3amaHusi Ha COCTABJICHUE HA3BaHUM OPraHUYECKUX COEAWHEHUN IO
TPUBHUAJIBHOW WJIM MEXKIYHAPOIHOW CUCTEMAaTUYECKOM HOMEHKIIATYPE;

4.2. 3angaHusi Ha COCTAaBJEHUE IOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
(opMyJ1 OpraHMYECKUX BEIIECTB OTIAEIbHBIX KJIaCCOB.

4.3. 3amaum Ha onpeneseHUWE NpocTedied QopMysbl OpraHUYEeCcKOM
MOJIEKYJIbI, UCXOISl U3 DJIEMEHTHOTO cocTaBa (B %).

4.5. 3aaHus Ha COCTABJIEHUE YPABHEHUN XUMUYECKUX PEAKLIUN C yYACTHEM
OpraHUYECKUX BEUIECTB HA OCHOBAHUH UX COCTABA U CTPOCHMUS.

4.6. 3amaHWs Ha COCTaBJICHHWE YPAaBHEHUNW XHUMHUYECKUX PEAKIUU,
WUTIOCTPUPYIOIIMX XMUMHYECKUE CBOWCTBA C YYETOM MEXAHU3MOB IPOTEKaHUS
JAHHBIX PEAKIUI U TEHETUYECKOW CBA3U OPraHMYECKUX BELIECTB Pa3HbIX KJIACCOB.

4.7. PacueTHble 3a/1ayu M0 YpPaBHEHUSIM PEAKIIMM C y4acTHEM OpPraHUYECKUX
BELIECTB.

5. Kuneruveckne u TepMOJIMHAMHUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS
XMMHUYECKHUX PeaKkIui

5.1 IlpakTnueckue 3aaHusl Ha OLUEHKY M3MEHEHHsI CKOPOCTH XUMHUYECKON

PC€AKIHKU W HAIIPABJICHHUA CMCHICHHA PABHOBCCHA C HCIIOJIBb30BAHHMCM IIPHHIMAIIA
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Jle-lllarenbe.

5.2 3amaum Ha pacueTbl TEIIOBBIX A(P(HEKTOB XMUMHYECKUX peaKIuil u
ornpe/ereHue TUIa peakiuu (1o TerioBoMy 3O QPEKTy: 3K30- U FHIOTEPMHUUECKUE).

6. lucnepcHbie cucTeMbI

6.1. 3amaun Ha MPUTOTOBJIIEHUE PACTBOPOB.

7. KauecTBeHHble peakuMu OOHAPYKEHMS OPraHUYeCKHMX H
HEOPraHN4eCcKUX BelecTB

7.1. IlpakTmyeckue 3agaHus Ha COCTABIICHUE YPABHEHHM pPEaKIUU
oOHapyxeHust KaTuoHOB [-VI rpynn u aHHOHOB, B T.4. B MOJIEKYJISIPHON M HOHHOU
dbopmax.

7.2. llpakThueckue 3aJaHUsl Ha COCTABJICHUE KAayE€CTBEHHBIX PEaKIUl
0OHapyKEHHsI OPTAaHUYECKUX COETHUHEHMIA.

9.1. UccienoBanue 1 XMMUYECKUIN aHAJIM3 00bEKTOB Onocdepbl

1. TunoBeie pacyeTsl IO TEMATUKE DKCIIEPUMEHTA.

2. 3agauy HAa BBIYMCIIEHNUE CPEAHETO 3HAYCHUS SKCIIEPUMEHTAIBHBIX JTAHHBIX,
HOTPELIHOCTH.

3. 3amanue «XUMHUYECKHH COCTaB BOABI, TUI BOABI M CHOCOOBI €€
IpUMEHEHUS (C UCTIOIH30BAHNEM HOPMATUBHBIX JOKYMEHTOB).

4. 3amanne «B3auMOCBA3b COCTaBa MOYBBI, TUII IOYBHI U €€ HA3HAYEHUSD).

9.2. UcciienoBanue 1 XMMUYECKUI aHAJIN3 00bEKTOB TeXHOC(hepbl

1. TunoBeie pacyeTsl IO TEMATUKE HKCIIEPUMEHTA.

2. 3agaum HAa BBIYMCIIEHNUE CPEAHETO 3HAYCHUS KCIIEPUMEHTAIBHBIX JTAHHBIX,
IIOTPELIHOCTH.

3. 3amauM Ha OIpPEACIICHHE METAJIOB, HEOPraHWYECKUX aHHOHOB U
OpraHUYECKUX BEIIECTB B TEXHUUECKOW BOJE pa3HOIO HA3HAYEHUSI.

4. 3aganne « XUMHUYECKAH COCTaB TEXHUYECKOHW BOJBI, TUI BOALI H CIIOCOOBI
ee IPUMEHEHUs» (C UCTIOJIb30BAHUEM HOPMATHUBHBIX JOKYMEHTOB).

IIpumepsl 32124 10 pa3HbIM TeMaM M CUMILINHBI

I. C BapuanTamu 0TBETOB

1. B peakiuto, TepMOXUMUYECKOE ypaBHEHUE KOTOpoil S + Oy = SO, + 297
k/Ik, BcTynuia cepa Maccoi 1 r. KoimuecTBo TEIIOThI, BEIAETUBIIEECS [IPU 3TOM,
PaBHO:

A) 9,28 kJIx

b) 74,25 xJIx

B) 29,7 xJIx

2. YKaXuTe COJib, BOJAHBIN PaCTBOP KOTOPOU UMEET IICIIOUYHYIO CPELY

A) cynbdar kanus

b) xnopun anromunus

B) kapOonat xanus
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3. Onpenenute Ha3BaHWE BEIIECTBA, TJIABHAS IIETh KOTOPOTO COCTOWT W3
YEeThIpEX aTOMOB YIJIepoja, COJEPKUT KapOOKCUIBHYIO TPYIIy U OAHY JIBOMHYIO
CBAI3b, a TAKKE PAIUKAIIBI METHII U 3THUII.

A) 3-meTun-3-3Tui0yTeH-3-0Basi KUCIO0Ta

b) 3-metun-2-3tunlOyren-3-oBas KMUCIOTa

B) 2-meTmin-3-3tun0yTen-3-oBasi KUCIO0Ta

daceTHbIEe 321241

4. CoctaBbTe XUMHUYECKHE (DOPMYJIIBI ABYXATOMHBIX COCIMHEHUMN: {CUITULUA
Kanplus, Tuapua Oapus, cyiabdun xenesa (III), oxkcunm azora (II), oxcun
amoMmuHus, xyaopua xkenesa (1), aurpun 6apus, okcua prytH (1), OKCua CypbMbl
(V); oxkeun menu (1), xsmopua prytu (I1), HUTpUI KaJusl, CUUTMITUA MarHusi, THAPUT
amromunus, cynbdua csuana (II), O6pomun nmuka, okcun yraepona (1), okcun
xyopa (V); autpun Hatpus, uoaua meau (I), okcua xpoma (II), oxcun azota (V),
ruapu Hatpus, xjaopug xpoma (I1I), okcua kanust, okcua Mbibsika (111), cynbedua
LIMHKa} .

5. Ilpu B3aumopeiictBuu {40; 20; 35} r cmecu {cepebpa U IMHKA; IUHKA U
MeJI; MEJIM U JKeJie3a} ¢ COJITHOM KHUCIOTOM BhIACIMIOCH {6,72; 2,24; 5,6} nra3a
(1.y.). OnpenenuTte MaccoByIO 010 (B %) {IIMHKA; MEIH; Keae3a} B CMECH.

6.YpaBHANUTE OKUCIUTENBHO-BOCCTAHOBUTEIIBHYIO PEAKIINIO

{Mn02 + H,SO, = MnSO,4 + O, + H,0:;

Zn + K,Cr,07 + H,SO4 = ZnS0O4 + Crz(SO4)3 + K,SO, + H,0;

KCIO; + S = KCI + SO,} meromoM 3JIEKTpOHHOTO OajlaHca; ONpPEICIHTe
OKHUCJIUTENb U BOCCTAHOBUTEIT.

7. Omnpenenute MOJEKYJISIPHYIO (GOPMYITy YIJIEBOAOPOJA, COACPKAIIETO
{80%; 85,7%; 75%} yrmepona. OTHOCHUTENbHAS ITIJIOTHOCTH MAPOB BEIIECTBA I10
{Bomopoy; Bo3ayxy; kuciopoay} passa {15; 1,931; 0,5}.

A) C4H8

B) C2H6

B) CH4

BonpocurenbHbie GpOpMYyJTHUPOBKHU:

8. Kakas macca ykcycHO#M KHCTIOTBI TOTpeOyeTCs JIJIsi CUHTE3a dTUiarerara
maccoit 140,8 1. Boeixonm »dupa npumure paBHbiM 80% OT TeOopeTHUYECKU
BO3MOYKHOTO.

9. Kakum peakTHBOM MOYXHO OTJIUYHTH TJUIEPHH OT TIIOKO3bI? CocTaBbTe
ypaBHCHHUE KaUeCTBCHHOM peaKIuu JUIsl 0OOHAPYKEHHSI MHOTOATOMHBIX CITHPTOB Ha
IpUMeEpe TIIHIICPUHA.

10. C moMoIpro KaKoro peakTuBa MOXKHO pacrio3HaTh rajoreHua-uonsl (Cl-,
Br-, 1-)? CocrtaBbTe ypaBHEHUSI KAUE€CTBEHHBIX PEAKIMUA B MOJEKYJISPHOU M

MOHHOU (popMax. YKaKUTe MPU3HAKU PEAKIIUN.
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3ajauu, Kak W Jpyrue JUJaKTUYECKUE 3aJaHusi, MOTLYT BBIIOJHATH
oOydaronyro M KOHTpoJupymwoimyo ¢GyHKkuud. Pemenue 3agad  MOXET
OCYILECTBIISATHCS HA PA3JIMYHBIX TUIIAX U ATAIAX 3aHATHUI.

3.1.3. [IpakTHKO-OpPHEHTUPOBAHHbIE 321AHUS

[IpakTUKO-OpHEHTHPOBAaHHbIE 3alaHusl (KaKk TEOpETUYECKHe, TaK H
pacyeTHbIE), HAlIPaBJIEHbI HA PA3BUTHE PE3YJIHTATOB 00YUEHUSI OCHOBHOT'O MOTYJIS
(paznensl:  «OcHOBBI  CTpoeHHMs  BemiecTtBay, «CTpoeHME U CBOICTBa
HEOpraHMYeCKUx /  OpraHmdeckux  BemecTB»,  «KuHeTnueckue
TEPMOJAMHAMHUYECKAE 3aKOHOMEPHOCTH MPOTEKAaHUSI XUMUYECKUX PpEaKLuid»,
«/lucnepcHple CUCTEMBI») M BBISIBICHHE XUMUYECKOW CYIIHOCTH OOBEKTOB
OPUPOJIbI, MPOU3BOACTBA M OBITA, C KOTOPBIMH YEJIOBEK B3aUMOJIEHCTBYET B
IpolLiecce MPAKTHYECKON JeATEIbHOCTH (IPUKIIATHON MOYJIb).

[IpakTUKO-OpHEHTHUPOBAHHbIE  3aJlaHUd  MOXKHO  ONPENENHTh  KakK
MeJaroruyecku nepepaboTaHHbI (parMeHT Npo(ecCHOHATbHON AeSATENbHOCTU
cnequanucta. OHM pa3pabaThIBalOTCA JUIsl NPOBEPKH 3HAHUHM M YMEHUU
oOyuaromuxcst 1eUCTBOBaTh B NMPAKTUYECKUX, HETUIUYHBIX, SKCTPEMAJIbHBIX U
Apyrux cutyauusax. Ilpu wu3ydyeHum JUCHMIUIMHBL «XHUMHSA» PaKTHKO-
OpUEHTHPOBAHHbIC 3aJaHMs MPUMEHSIOTCS JUIsl  aKTUBM3alMM  y4eOHO-
MMO3HABATEJIbHOM JIEATETbHOCTH OOYyYarouIuxcsl MyTEM «IOrPYXKEHUs» HUX B
MpoOJeMbl XUMHUYECKUX HCCIEAOBAHMM, BO3HHMKABIIMX B HUCTOPUU Pa3BUTHUSA
HayKH, WIK UIMEIOUIUX MPAKTUYECKOE 3HAUECHUE ISl YETIOBEKA.

[IpuBeneM mpumepbl MPAKTUKO-OPUEHTHUPOBAHHBIX 3aJaHHUI IO pa3ienam
«CTpoeHHE W CBOMCTBA HEOPTraHWYECKHUX BemecTB», «CTpoeHHE M CBOMCTBA
OpPraHUYECKUX BEIIECTBY.

1. Kap0okcurepanus

Ha3zBanue Tembl Tema 3.3. «IIpon3BOACTBO HEOPTaHUUECKUX
BEILIECTB. 3HAUCHUE U TPUMEHEHHE B OBITY U Ha
MPOU3BOJICTBE

Pesynbrar oOyueHus | OOOCHOBBIBaTH  3HAY€HUE U NPUMEHEHUE
HEOPTaHMYECKUX  BEIIECTB B  OBITOBOM W
MPOU3BOJICTBEHHON JEATEIbHOCTA YEJOBEKa MX
(U3UKO-XMMUYECKIUMH CBOMCTBAMU

OO1me KOMIIETEHITUH OK 01, OK 02

A 3HaKOMO JIM BaM NIOHATHE «KapOokcutepanusi»? B TepaneBTHUECKHUX LEIX
HCIIOJIB3YIOT Ta3000pa3Hoe BemiecTBO. [1o 3Toil mpuunHe MOJ0OHYI0 METOIAUKY
Ha3bIBAIOT «Ta30BBIMU YKOJaMU». JTa METOAMKA HCIIOIBb3YETCS JUIsl JICUCHUS
CEPJIEYHO-COCYIUCThIX ~ 3a00JIeBaHUM, TOBBIIIEHUS  BJACTUYHOCTH  KOXKH.
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[ToBblllIeHHE COAEpPKAHUSL 3TOrO0 Tra3a B KPOBU TOBOPUT O HEKAYECTBEHHOMU
¢ynkuuu kpoBu. CamMoe yAUBUTEIBHOE, YTO OHO MCIIOJIB3YETCS B TBEPJIOM BUJE B
MUIIEBOUN MPOMBIIUICHHOCTH JIJIs1 XpaHEHUS U IEPEBO3KHU MPOAYKTOB: PHIObI, MsCa,
MOPOKEHOTO.

3aganue

Bri0epuTe o1iH NPpaBUIIbHBIH OTBET:

1. O xakom BelecTBe UAET peub?

A) yriexkucislii ra3

b) xucnopon

B) ammuak

2. KakuMu XMMUYEeCKMMHU CBOMCTBAMH 00JIa/1ae€T 3TO BEIIECTBO?

A) KUCJIOTHBIMH

b) ocHoBHBIMI

B) amdorepubimMu

3. C yeM MOXKET BCTyNaTh BO B3aUMOICUCTBHUE?

A) ¢ BOJIOM, OCHOBHBIMU OKCHJIaMH, IIEJI0YaMH, HEKOTOPHIMU COJISIMHU

b) ¢ Bo0ii, KUCIIOTHBIMH OKCHJIaMH, IIEJI0YaMHU, HEKOTOPHIMH COJISIMU

B) ¢ Bof10ii, KHCIIOTHBIMH OKCHJIaMH, KUCJIOTAMHU, HEKOTOPHIMH COJISIMU

4. C noOMOUIbI0 KAaKOTO BELIECTBA €0 MOKHO OOHAPYKUTh?

A) dbenondranenna

b) 6pomHoOiI BOIBI

B) u3BecTKOBOM BOIBI

5. [lpuBenute GakThl, KOTOPBIE TOKA3BIBAIOT OTPUIIATEITLHOE BIUSIHUE 3TOTO
ra3a Ha KeJIyJOYHO-KUIIICYHBIA TPAKT YEJIOBEKaA.

2. IToBapeHHas1 COJIb

Ha3zBanue Tembl Tema 3.3. «IIpon3BOACTBO HEOPTaHUUECKUX
BEILIECTB. 3HAUCHUE U TPUMEHEHHE B OBITY U Ha
MPOU3BOJICTBE

Pesynbrar oOyueHus | OOOCHOBBIBaTH  3HAY€HUE U NPUMEHEHUE
HEOPTaHMYECKUX  BEIIECTB B  OBITOBOM W
MPOU3BOJICTBEHHON JEATEIbHOCTA YEJOBEKa MX
(U3UKO-XMMUYECKIUMH CBOMCTBAMU

OO1me KOMIIETEHITUH OK 01, OK 02

N3BectHo, yTOo B Mupe noObiBaetcs mpumepHo 100 MWIJTMOHOB TOHH
MOBapeHHOW coyi B roi. Ha mnwiieBble HYXIbI pacXomyeTcsi OKOJIO OJIHOU
YETBEPTOM YacTu 3TOro koiandectBa. Kyna sxe uaer ocrajibHas coJib?
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[ToBapeHHast coib COBEPIIEHHO HEOOXOAMMA MPHU MPOU3BOJCTBE MSCHBIX U
pPBIOHBIX KOHCEPBOB, OHA MHCIOJNb3YEeTCSs B METAUTyprUUecKOM OTpaciu
IPOMBILUIEHHOCTH, TpU 00pabOTKE MEXOB M PA3NUYHBIX KOX, B Ipolecce
OPUTOTOBJICHUS MbUIA, HIET JUIsl MOJyYEHHUS KaJblUHUPOBAHHOW COJBI,
npuMmeHsierca B Meauuuae. OCHOBHOM MOTPEOUTENb COMM — XUMUYECKas OTPaCIb
MPOMBIIIJICHHOCTH. B 3TO# 0051acTH MCIONIB3YyeTCsl HE TOJBKO cama COJib, HO U
JIEMEHTHI, COCTABIAIOIIME €€. B mporecce aIeKTposin3a ee pacTBOpa MOJIydaroT
XJIOp, BOJOPOA W eAKui HaTp. M3 pacTBOpa €4KOro HaTpa IMOJIy4aroT TBEPAYIO
1menoub — kaycTuk. CoeuHsAst BOJOPO/I C XJIOPOM, HOJIYYalOT COJISTHYIO KUCIIOTY.

3aganue: cocTaBbTe ypaBHEHHS, ONIUCAHHBIX B TEKCTE peaKLUi.

3. AeTnjieH

HasBanue tembl Tema 3.3. «IIpon3BOACTBO HEOPTaHUUECKUX
BEILECTB. 3HAYEHHUE U TPUMEHEHUE B OBITY U HA
IIPOU3BOJICTBEY

Pesynbrar oOyueHus | OOOCHOBBIBaTH  3HAY€HUE U NPUMEHEHUE
HEOPTaHMYECKUX  BEIIECTB B  OBITOBOM W
MIPOU3BOJICTBEHHON JEATEIbHOCTA 4YEJOBEKA HX
(bU3UKO-XUMUYECKUMH CBOMCTBAMU

OOmme KOMIIETEHITUH OK 01, OK 02

OgHuM H3 caMbIX paclpOCTPAHEHHBIX CIOCOOOB CBAapKU IUIABJICHUEM
ABJISICTCSl Ta30Basg CBapKa, KOTOpash MPOM3BOIUTCS C OOpa3oBaHUWEM Tra30BOTO
IJIAMEHM B KaHAJIaX CBapO4YHOU ropenku. O0pa3oBaHue ra30CBapOYHOrO MIaMeHU
HEBO3MOXHO 0€3 rasa aneruieHa. TeXHUUeCKUH alleTUIICH MOoJIy4aloT U3 Kapouaa
KaJIbITHSI.

3aganue

1. OObsicHUTEe, Kakoi (hM3MYECKUIN TOKa3aTellb MO3BOJIIET HCIOIb30BaTh
aleTUJICH JIJISi CBAPOUYHBIX padoT;

2. CocTraBbTe ypaBHEHUE PEAKIIUU TTOTYUEHHUS allCTUIICHA;

3. CocraBbT€ YpaBHEHHE PEAKIIMU FOPEHUS AIICTUJICHA;

4. Boeruncnure 00bEM alrleTusIeHa MOJYUYSHHOTO U3 KapOu/ia Kajablus Maccon
128 1, conepxkatiero 5% npumecet, €Ciu BbIX0] aneTuieHa coctaBisiaeT 80% ot
TEOPETUYECKHU BO3MOMKHOTO.

4. MoJio4HAasl KHCJI0TA

HazBanue Tembl Tema 4.3. «Opranndeckue BEIIeCTBa B
JKU3HEICATEIbHOCTH YeaoBeka. [Ipon3BoicTBO 1
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IMPUMCHCHUC OPIraHNYCCKUX BCHICCTB B
IMPOMBIIIJIICHHOCTH

PesynpraT oOyuenusi | OOOCHOBBIBATh  3HAYEHHE U NPUMEHEHHUE
OpraHMYeCKUX  BEIIeCTB B  OBITOBOM W
IPOM3BOJACTBEHHON JIESTEIIBHOCTH YEJIOBEKa HX
(hU3UKO-XUMHUUYECKUMH CBONCTBAMU

OO0mue KOMIICTCHITUH OK 01, OK 02

[TpoMeXyTOYHBIM TIPOIYKTOM OOMEHA Y TeTTOKPOBHBIX JKUBOTHBIX SIBIISICTCS
MOJIOYHAs KUCJIOTA. 3amax 3TOH KUCIOTHl KPOBOCOCYIIINE HACEKOMBIE YIIaBINBAIOT
Ha 3HAYUTEITFHOM PacCTOSHUHU.

3aganue

1. [Touemy Hacekombie (KOMaphl) OBICTPO HAXOMAT CBOIO JKEPTBY?

2. YcranoBute GopMyTy MOJIOYHON KUCIIOTHI, KOTOPasi IOMOTaeT HACEKOMBIM
HAXOJUTh TEIJIOKPOBHBIX >KHUBOTHBIX, €CIM MACCOBBIC JIOJHM AJIEMEHTOB B HEW
coctaBisitoT: yriaepoaa — 40,00%, Bomopoaa — 6,67%, kuciopoaa — 53,33%.

3. CocTaBbT€ CTPYKTYpHYIO (QOpMyTy MOJIOYHOM KuciaoTel. HazoBute
kucnorty no Homenkiarype MIOITAK.

4. Ha ocHOBaHMM CTPOCHHUSI MOJIOYHON KHUCJIOTBHI CJEJIaiTe BBIBOJ O €€
XUMHUYECKUX CBOMCTBAX.

5. Haligute B HHTEpHETE WM JPYTrUX MCTOYHHKAX HHPOPMAIHUIO O
IPUMEHEHUU MOJIOYHON KUCIIOTHI.

2.1.4. 3aganus 1a00paTOPHBIX padoT

JlaGopatopHble pabOTHI SBIAIOTCA Ba)KHOW YAaCThIO y4E€OHOIO Mpolecca mo
JUCHUIUIMHE M CIOCOOCTBYIOT (DOPMUPOBAHHMIO Yy OOyYarOUIUXCsl YMEHUM
UCCJIEIOBaTh XMMHYECKUE TMPOIECChl M sBJICHUS (TUIAHHUPOBATH M TPOBOJUTH
XUMHUYECKHUE JKCIEPUMEHTHI, HMCCIIEOBaTh BEIIECTBA U MPOBEPSATH TUIOTE3HI,
oOpabaTpiBaTh W HMHTEPIPETUPOBATH  PE3YJbTaThl  DKCIEPUMEHTOB).
JIaboparopHbie pabOTHI O XUMUHU TPETYCMOTPEHBI B KaXKIOM Pa3/iesie OCHOBHOIO
Y MIPUKJIAIHOTO MoTyJieit (Tabut. 2).

Tabnuma 2. JTabopatopHbie pabOThI IO XUMHUHU

Paznen JlaGoparopHas padora
Paznen 2. Xumunueckue JlaGopaTopHnas padora 1. «Peakuun
peakiuu TUAPOJIU3a»
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Pa3znen 3. Ctpoenue u
CBOWCTBA HEOPTaHUYECKUX
BEIIIECTB

JlabopaTtopHast pa6ora 2. «CBoiicTBa
METAJIJIOB U HEMETAIJIOBY

Paznen 4. Ctpoenue u
CBOMCTBA OPraHUYECKUX
BEIIICCTB

JlaGopaTopnas padora 3. «Ilonyuenue
ATUJICHA U U3YUYEHHUE €TI0 CBONCTB»

Paznen 5. Kunernueckue u
TEPMOJIUHAMUYECKHUE
3aKOHOMEPHOCTHU MPOTECKAHUS
XAMHUYECKUX PEaKIUn

JlabopaTtopnas paGora 4 (Ha BbIOOp)
«OnpeneneHne 3aBUCUMOCTHA CKOPOCTH
pEeaklUH OT KOHUEHTPALMH PEarupyromux
BELECTB» WIH «OMpeaesieHne 3aBUCUMOCTH
CKOPOCTH PEaKLUU OT TEMIIEPATYPhD»
JlabopaTtopHnasi pa6ora 5. «3yuenue
BJIMSTHUS Pa3IMYHbIX (DAKTOPOB HA CMEIICHUE
XUMHUYECKOTO PABHOBECHUS»

Paznen 6. JlucniepcHbie
CHUCTEMBI

JlaGopaTopHasi padora 6 (Ha BbIOOp)
«IIpuroroBneHue pacTBOPOB) WU
«HMccnenoBanue TUCTIEPCHBIX CUCTEM

Pa3nen 7. KauecTBeHHEIE
peakuuu oOHapyKeHUs
OpraHUYECKUX U
HEOPraHWYECKUX BELIECTB

JlaGoparopHasi pabora 7 (Ha BbIOOp)
«AHanuTHYeCKHUE peakinuu kKaTuoHoB [-VI
IPYIID UK «AHATUTAYECKUE PEaKIINU
AHUOHOB»

JlaGopaTopHasi padora 8 (Ha BbIOOP)
«KauecTBeHHbIE peaklMK Ha OT/ICIbHbIC
KJIACChl OPTaHUYECKUX BEIIECTBY» WIH
«KauecTBeHHBIN aHATU3 OPraHUYECKUX
COCIMHEHUH MO (QYHKIIMOHATLHBIM TPYIIIIaM

Pa3nen 9.1. UccnenoBanue n
XUMHAYECKUN aHAIN3 O0OBHEKTOB
onocdepsr

JlabGopaTopHas padora 9. «OCHOBBI
1a00paTOPHON MTPAKTUKK»

JlaGopaTopHnasi padora 10 (Ha BbIOOp)
«O4nCTKa BOJIBI OT 3arpsI3HEHUI»
«Omnpenenenue pH BoAblI U €€ KUCTOTHOCTH
«OmpeneneHune 5KeCTKOCTH BOJIbI M CTIOCOOBI
€€ YCTpaHEHUs»
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JlabopaTtopHasi pa6ora 11 (Ha BbIOOp)
«OO6HapyXeHHe HUTPATOB B IPOAYKTAX
IIUTaHUSD)

«HMccnenoBanne NpoyKTOB IUTAaHUS Ha
HaJM4KEe YIIIEBOJOB (MyKa, TBOPOT, MOJIOKO,
HOTYypT) Ha HAJIMYHE YTIIEBOJOB (Kpaxmall,
IIII0K03a, caxapo3a)»

JlabopaTtopHnasi paGora 12 (Ha BbIOOp)
«OO6HapyKeHHe HEOpraHMYECKUX puMecei
npobax mOYBbI»

o]

((OHpGI[CJIGHI/IC pH BO,Z[HOI>’I BBITS2KKH I1I0YBEI,
€€ KUCJIOTHOCTHU MU IICIIOYHOCTH»

Paznen 9.2. Hccnenoanne u |JlaboparopHasi padora 9. «OCHOBBI
XUMUYECKUN aHaIU3 OOBEKTOB | JAOOPATOPHOMN MPAKTHUKM»

TeXHOC(EPbI JlabopaTopHasi padora 10 (Ha BbIOOD)
«OnpeneneHne XJ0pua0B METOIOM
TUTPOBAHMS B TEXHUYECKOU BOJIE»
«OnpeneneHue )KeCTKOCTH TEXHUYECKOM
BOJIbl METOJIOM TUTPOBAHUS»
JlabopaTopHnas padora 11. «Onpenenenue
COJIep KaHMsl YIIIEKUCIIOro ra3a B BO3yXe
MOMEIIEHHS SKCITPECC-METOIOM
JlabopaTopHas padora 12 (Ha BbIOOp)
«M3roroBnenue Kpacok (moa0op MUTrMEHTOB
Y CBSI3BIBAIOIIMX BEILIECTB)»
«MccnenoBaHre CBOMCTB BSIKYIIUX BEIIECTB
Ha MPUMEPE TUTICA»

OoOopynoBanue jjadoparopuu U pado4ux MecT Jad0OPaTOPUU: MEH3YPKHU,
MTUATICTKU-KANIEIbHUIBI, TEPMOMETPBI, MHKPOCKOI, JIYIbI, TPEIMETHBIC U
MMOKPOBHBIC CTEKJA, IUIAHIIETHI IS KalelbHBIX peaKIuil, (QuIbTpOBabHAS
Oymara, TIpOMBIBAJIKU, CTEKJISHHBbIE MPOOWUPKU, PE3UHOBBIE TIPOOKH, (poHApUKH,
Ha0Op PEaKTUBOB, CTCKJISIHHBIC IMAJIOYKH, IITATHBBI I MPOOUPOK; MEpHBIC
[AJTUHAPHI, BOPOHKH CTEKJISTHHBIE, BOPOHKH JACIUTENbHbIC ITuIHHApuYeckue (50—
100 wmi), crynku ¢ mectukoMm, (aphopoBble UANIKH, MUHIETHI, (QUIBTPHI
OyMakHbIe, BaTa, Mapis, YacOBBIE CTEKJA, JJIEKTPOILTUTKH, J1a00paTOpPHBIC
IITaTHBBI, CIIUPTOBBIC TOPEIKH, CIIMYKH, MPUOOp I TOJYYCHHS Ta30B (WA
npoOupKa ¢ ra300TBOAHON TpyOKOM), AepyKaTelnu i MPOOUPOK, CKIISTHKU JIJIst
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XpaHEHHMs PEaKTUBOB, Pa3IaTOYHbIC JIOTKH; XUMU4eckue crakansl (50, 100 u 200
MJT); IINATENIN; MUHLUETHI; TUTEIbHbIE HIUMIbI; CEKYHAOMEpPHI (TaliMEpPhI), MEPHBIE
npobupku (Ha 1020 mu1) 1 MepHBIe K005 (25, 50, 100 1 200 M), BoasiHas 6aHs
(unm TepMOCTAaT), CTEKIISTHHBIC TATIOYKU; KOHUYECKHE KOJIObI [t TUTpoBaHus (50
n 100 mi); MHAUMKATOpHBIE MOJOCKM A omnpeaeneHns pH u cranmaptHas
WHJMKATOPHAs IIKaJIa; YHUBEPCAIbHBINA HHAUKATOP; nuneTky Ha 1, 10, 50 Mo (mnm
no3atopsl Ha 1, 5 u 10 mut), OropeTKu Uit THTPOBAHUS, MEAUIIMHCKHE IITPULIBI HA
100-150 mun, mabopaTopHble W/WIN aHATUTUYECKUE BEChl, pH-MeTpbl, CymuIbHbINA
mkad, u ap. 1aboparopHoe 000pyI0BaHHUE.

[IpuBenem mnpumepbl J1a0OpaTOPHBIX pabOT Mo pasnueny 2 «XHUMHUYECKHE
peakuum» U pasgeny 4 «CTpoeHue 1 CBOMCTBA OPraHUYECKUX BEILIECTBY.

Pasznen 2. Xumuyeckue peakuuu. Jlaboparopnas padora 1. «Peakuumn
THIAPOJIN32»

Hassanue tembl Tema 2.2. «OnexTponnTUdecKas Tuccounranus u
WOHHBIA 0OMEH

PesynpraT 0oOydenus | CocTaBisITh YpPaBHEHHUS XUMHUYECKHX pPEaKUUU
MOHHOTO OOMEHa € Y4YaCTHEM HEOpPraHMYeCKHX
BEILECTB

OOmme KOMIIETEHITUH OK 01, OK 02

1. Bonpocsl AJ141 10nyCcKa K J1a00paTopHOil padore

a) copMyIUpYITE 1EJb MIIAHUPYEMOT0 SKCIIEPUMEHTA;

0) 00BsICHUTE, KAKOU MPOIECC HA3bIBAIOT THIPOJIM30M, KAaKOW OH OBIBAET;

B) OOBSCHUTE, KAKHE CYIIECTBYIOT CIIOCOOBI JOKA3aTEIbCTBA CYIIECTBOBAHMS
TUPOJIM3a HEOPTaHUYECKUX U OPraHUYECKUX BEIIECTB;

') 00OBSICHUTE, KaK COCTABJISICTCSl yPAaBHEHHUE TUPOIIN3A;

n) o0BsicHuTe, uro Takoe pH? Kak 3aBUCHT [aHHBIN MOKa3aTenb OT
KHCJIOTHOCTHU WUJIM OCHOBHOCTHU CPEJbl pacTBOPA;

€) OOBSICHUTE XOJI BBITIOJIHEHUS YKCIIEPUMEHTA 0 PEIICHUIO KaYECTBEHHBIX
3azay;

) MEPEYUCIUTE OCHOBHBIE ACHEKThl COOMIOJEHUS TEXHUKU O€30MaCHOCTH
MpHu paboTe ¢ arpeCCUBHBIMU peareHTamMu (TMIPOKCHUI HATPpus).

2. IIpoBenenne onbITOB

Oo6opynoBanne u mocyaa PeakTuBbI

1. CrexnsiHHBIE TPOOUPKH 1. PacrBop NaOH
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2. WltaTuB ams npoOoUpox 2.  PactBop NaSO4
3. PactBop AICl3
4.  PactBop Na,COs
5.  PactBop Cu(OH);
6. KucioTHO-OCHOBHBII UHAUKATOP

AJaroputm nposeaenust onbita Ne 1

Bonpocel u 3apanust

3ananme Ne 1. B Tpex npobupkax moj
HOMEpaMHU HaXOASATCA PaCTBOPBI TPEX
COJICH: XJIOpHIa alFOMUHUS, CybdaTa
HaTpus, kKapOoHaTta HaTpus. He
MOJIB3YSACHh IPYTUMU PEAKTUBAMH,
ONPEAEITUTE COCTaB KaXJI0N
POOUPKH.

1. laTh 0OBsICHEHHE TTPOBEICHHBIM
OTIBITaM.

2. CocTaBUTh YpaBHEHUS PEAKIUN,
POTEKAIONTUX B MPOOUPKE B
MOJIEKYJISIPHOM U MIOHHOM BHUJIaX.

AJITOPUTM NPOBeAeHNs OnbIiTa Ne 2

Bonpocs! u 3aganust

3aganme Ne 2. Uto npousoiger, eciu
OXJIQJIUTh PACTBOP KapOoHATa HATpHUs
WM 100aBUTH K HEMY THIPOKCH/T
HaTpus’?

1.1. Hanmuts B mpobupky 1-2 M
pacTBOpa kapOOHaTa HaTPHSI.

1.2. Onyctuth NpoOHUPKY B CTAKaH C
OYEHb XOJIOJHON BOJOU MJIU CHETOM.
1.3. IIpoBepuTh cpeny pacTBopa Mnpu
MOMOILY KMCIIOTHO-OCHOBHOTO
WHJIUKATOPA.

1.4. JIo6aBUTH K pacTBOpY KapOoHaTa
HaTpUs TUAPOKCU]] HATPUSL.

1.Kakoit unauKarop xyqnie
UCIIOJIB30BATh JJISl ONPENEIICHUS CPEAbI
pactBopa?

2. CocTaBUTh COOTBETCTBYIOIIIHE
YpaBHEHUS] XUMUYECKUX PEaKIUi, B
MOJIEKYJIIPHOM M HOHHOM BHJaX.
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AJITOPUTM NpoBe/ieHus onbiTa Ne 3

Bonpocs! u 3axanus

3aganue Ne 3. [IpoGiieMHBII1 OIBIT.
1.1. B onHy npoOupKy ¢ pacTBOpOM
cynbdara menu (II) mpunute pacTBop
TUIPOKCUJIA HATPHUSL.

1.2. Bo BTOpy10 NMPOOHUPKY C
pactBopoM cynbdara mean (1)
OPUIUTH PacTBOpP KapOoHATa HATPUSI.
1.3. CpaBHUTH IIBET 00Pa3yIOIIUXCS
OCAJIKOB.

1.4. O6paTuTh BHUMaHKE HA
BbIJIEJICHHUE ra3a B OJTHOM U3
pPOOUPOK.

1.5. Onpenenutp, OTKyAa MOXKET
BBIJICIISITECA DTOT Tra3?

1.6. IIpoBepuTh Ka4YECTBEHHBIM
COCTAaB rasa ropsiiei JIyYuHKOM.

1.7. OOBSACHUTH TPOUCXOJISIIICE
SIBJICHUE.

1. CocTaBUTh COOTBETCTBYIOLLIKE
ypaBHEHUS XUMHUECKUX PEaKIUi, B
MOJICKYJIIPHOM U MOHHOM BHJaX.

AJaroputm nposeaeHusi onbiTa Ne 4

Bonpocsl 4 3a1aHus

3apnanme Ne 4. [IpoGieMHBIH OTIBIT.
1.1. K pactBopy xJytopua antOMUHHS
MPUJINTH PACTBOP KapOoHaTa HATPUSI.

1. OOBSICHUTH MTPOUCXO/IAIICE SBICHUE.

2. CocTaBUTh COOTBETCTBYIOIIIHE
YpPaBHEHUSI XUMUYECKUX PEAKIINM, B
MOJIEKYJISIPHOM U HOHHOM BHJIaX.

3. OTBETUTH HA BONPOCHI.

JI714 9ero B MEUIIMHCKOW MPAKTUKE
VICIIOJIB3YIOT PACTBOP MUTHEBOU COMBI
JU1S1 IOJIOCKAHUSA MPU BOCTIAJIUTEIIbHBIX
3aboneBanusx ropia? Kakosa poib

rugponun3sa B ipupozae? [louemy pactop

MBbLIa IIEHUTCS B Boje?

3. O0padoTKa pe3yJbTaTOB ONBITOB

1. HpoaHaHI/IBI/IpOBaTB COOTBCTCTBUC IIOJYYCHHBLIX PE3YJILTATOB THUIIAM

ruapoJin3a. CI[CJ'IHTI) COOTBCTCTBYIOIIIHMC BbIBOABI.
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2. ChopmynupoBaTh BEIBOBI O 3aBUCUMOCTH TUTIA THAPOJIH3a U KUCIIOTHOCTH
Cpelbl pacTBopa.

Pa3znes 4. CTpoeHue u CBOMCTBA OPraHu4YeCKuX BemecTs. JlabopaTopHas
padora 3. «IlojryyeHue 3THJIEHA M U3Y4YeHHE er0 CBOMCTB

Hassanue tembl Tema 4.2. «CBOICTBa OpraHUYECKUX
COCTUHEHUI»
Pe3ynbraT 0OyueHus | YcraHaBIuBaTh 3aBUCHUMOCTh busuKo-

XUMHUUYECKUX CBOMCTB OPraHUYECKHUX BEUIECTB OT
CTPOEHUS MOJIEKYJI

OO0mue KOMIICTCHITUH OK 01, OK 02

1. Bonmpochl AJis1 10NMyCKa K J1aDopaTopHOii padoTe

a) copMyJIUpYITE 1EJb TIAHUPYEMOT'0 SKCIIEPUMEHTA;

0) 00OBsiICHUTE, K KAKOMY KJIaCCy OpPraHMYECKUX BEIIECTB OTHOCUTCS 3TUJICH;

B) OOBSCHUTE, KaKUMU XMMHYECKUMHU CBONCTBaMU 00JIaJalOT BEIIECTBA
JAHHOTO Kjacca, KAaKWE KAayeCTBEHHbIE peakluu [Js HX OOHapyKEeHHs
UCIIOJIb3YIOTCS;

') OOBSICHUTE, KAK MOYKHO IMOJYYUTh BEIIECTBA JAHHOTO KJIacca COCAMHEHUN
B J1a0OPaTOPHBIX YCIOBUSAX;

1) 0OBACHUTE, U3 YErO COCTOUT MPUOOP IS OIYYEHUS ra30B;

€) MEepeyUCIUTEe OCHOBHBIE ACHEKThl COOJIIOJICHUSI TEXHUKU O€30MacHOCTH
npu pabdore c¢ JIBX (3TwioBBI CcOUPT), arpecCUBHBIMH peareHTaMu
(KOHLEHTPUpPOBAaHHAs  CepHAas  KHCIIOTa), HarpeBaTelIbHbIMH  MpUOOpaMu

(cnupToBKa).
2. IIpoBeneHne ONbITOB
Oo6opynoBanue u mocyaa PeakTuBbI
1. CrexnsiHHBIE TPOOUPKH 1. Konnenrpupoannsiii pactBop H2SO4
2. lllratuB mms mpoOUpok 2. OTHUIIOBBIN CIIUPT
3. CnupToBKa 3. PactBop KMnO4
4., Cnnuyku 4. bpomHas BoJia
5. Ilecok
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Auaroputm nposeaenus onbsita Ne 1

Bonpocsl u 3a1aHus

1. [TomyunTs 3THIIEH IETUIPATALUEN STHIIOBOTO
cnupTa, 0OHAPYKHUTh €T0, U3yUUTh €0 CBOWCTBA.
1.1. B npoGupky HaauTh 2—3 MJI STUIIOBOTO CITUPTA
U OCTOPOXKHO J00aBUTH 6—9 M
KOHIIEHTPUPOBAHHON CEPHOU KUCIOTHI. 3aTeM
BCBHITIaTh HEMHOTO MTPOKAJIEHHOTO TecKa (MeCOK Uin
MEJIKUE KYCOYKH TIEM3bI BBOJIAT ISl TOTO, YTOOBI
NPEAOTBPATUTh TOMYKHU KUIKOCTU NMPU KUTICHUH ).
3aKpeITh MPOOUPKY TPOOKOH C TA300TBOTHOM
TpyOKOM, 3aKPENUTh €€ B IITATUBE U OCTOPOKHO
HarpeTh copepKuMoe npooupku (puc.1)

NeCoK

C,H,OH
lflesO‘ (1:3)

(xomit.)

Br, KMnOt

1.2. OcTOpOXHO, PABHOMEPHO HArPETh CMECH.

1.3. B apyryto npobupky HajeiTe 2—3 mi
pa30aBIIEHHOTO PacTBOpa NEepMaHTaHaTa KaJusl, U
IPOIMYCTUTE YepPe3 HETo ras.

1.4. B TpeTbio mpoOUpPKY HAIUTH 2—3 MJT OpOMHOM
BOJIBI, OITYCTUTH Ta300TBOIHYIO TPYOKY A0 JHA 9TOM
NPOOUPKH U IPOMYCTUTH Yepe3 OPOMHYIO BOTY
BBIJICIISTFOIIIUIACS Ta3.

1.5. BeIHYTh ra300TBOJIHYIO TPYOKY U3 pacTBOpa
MOBEPHYTh €€ OTBEPCTHUEM KBEPXY, MOIKEUb
BBIJICIISIIOIIMICS Ta3 (puc.2).

1. Yto npoucxonur B
npobupke? Uto
HaOnromaere?

2. K kakoMy THUITy
XUMHUYECKUX peaKIuit
OTHOCSITCS 3TH
nporieccol? Kak
Ha3bIBAOTCSA?

3. Kak mensiercs okpacka
pactBopoB? [louemy?

4. KakuM miaMeHem
roput 3tuiieH? [louemy?
5. CocTaBUTh ypaBHEHUS
MPOTEKAOIITUX
MPOILIECCOB.
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C,H;OH (aruio-
BBIY CITUPT)

H,S0,

3. O0padoTKa pe3yJbTAaTOB ONBITOB

1. Ilpoananu3upoBaTh COOTBETCTBUE IMOIYYEHHBIX PE3YyJbTAaTOB CIIOCOOaM
IOJyYeHUs] HENpEAENbHBIX YIJIEBOAOPOJOB psifa 3TWieHa (ainkeHoB). Crenartb
COOTBETCTBYIOIIHN BBIBO/.

2. ChopmynupoBaTh BHIBOJ O PU3UKO-XUMUYECKUX CBOMCTBAX ATUJICHA.

3. CdopmynmnpoBaTh BBIBOJ O ClIocOOax 0OHapyKEHHsI STUIICHA.

2.2. OueHo4YHbIE CcpeAcTBAa Py0e:KHOro (TeMaTHYeCKOro) KOHTPOJIA IO
AUCUMILTHHE « XUMUD)

PyGexHbiii  (TeMaTU4YeCKU) KOHTPOJb IO JAUCIHUIUIMHE  «XUMUS»
OpoBOAUTCSA B ()OpME KOHTPOJBHBIX PadOT MO pa3jesnaM OCHOBHOI'O MOAYJS Ha
OTJENbHBIX 3aHIATHUSX, KEHCOB U YUeOHO-HUCCIIEI0BATEIbCKUX IPOEKTOB.

2.2.1. KoHTpoJibHBIE Pa0OTHI 10 pa3aeiam

KonTponbHable pabOThl MO XMMHM KaK OLIEHOYHBIE CPEJICTBA PYOEKHOIO
KOHTPOJISl 3aBEPIIAIOT M3y4YeHUE | WM 2 TEMaTHYECKUX Pa3lesioB OCHOBHOIO
MOAYJIS.

Paspgen 2. Xummnueckue peakuuu. KonrposbHass padora «CrpoeHue
BellleCTBA U XUMHUYeCKHe PeaKuu)

KoHnTtposnbHast paboTa coAepKUT YEeThIpe BUAA 3aJaHUI:

1. 3agaun Ha COCTaBJICHHE XUMUYECKUX (POPMYII IBYXaTOMHBIX COCIUHEHUN
10 UX Ha3BaHUIO.

2. 3ajlayn Ha COCTaBJIEHUWE YPaBHEHUW peaKIMil: COeAMHEHUS, 3aMEeIlCHHUS,
pasyiokeHusi, oOMeHa M peakIuid C ydacTUEeM KOMIUICKCHBIX COEIMHEHUI;
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH.

3. 3agaHus Ha COCTABJIICHUE MOJIEKYJISIPHBIX M MOHHBIX PEAKUUNA TUAPOJIN3a
COJIEH, YCTAHOBIIEHNE U3MEHEHUS KUCIOTHOCTH CPEJIBI.

4. 3amaun Ha pacyeT KOJIMYECTBEHHBIX XaPAKTEPUCTUK MO YpPaBHEHUSIM
XUMUYECKUX PEAKIINA: MaCCOBOM MIJIM OOBEMHOM JTOJIA BBIXOJIa MMPOIYKTA PEAKIIUU
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COCUHEHHUS] OT TEOPETUYECKH BO3MOXKHOTO; OOBEMHBIX OTHOILIEHHUI Ta30B;
KOJIMYECTBEHHBIX XAPAKTEPUCTUK HCXOJHBIX BELIECTB M IMPOAYKTOB PEaKIUU;
Macchl (00beM, KOJIMYECTBO BEIIECTBA) MTPOIYKTA PEAKIIUH, €CITU OJHO U3 BELIECTB
JAHO B BHUJE pacTBOpa C OMNPEAECICHHOM MacCOBOW JI0JE€H PacTBOPEHHOIO
BEILECTBA.

Pasnen 3. CrpoeHne HW CBOMCTBA HEOPraHM4YeCKHX BelIeCTB.
KonTpoabnas paéora «CBoiicTBa HEOPraHUYECKUX BelIeCTB

KonTponbHast paboTta coaep uT Tpu BUAA 3aJaHUIL:

1. 3agaun Ha pacueT MaccoBOM M0y (MAcChl) XMMHUYECKOTO 3JIEMEHTa
(coenuHeHUs) B MOJIEKYJie (CMECH).

2. Ilpaktuyeckue 3afaHusi MO KiIaccU(PUKAlMKU, HOMEHKIAType H
XUMUYECKUM (OpMyJlaM HEOPraHMYECKHX BEIIECTB pa3JIMYHBIX KIIACCOB:
omnpenereHre Kiacca HEOPraHWYeCKHX BEIEeCTB, HA3bIBaTh HEOPTraHUYECKUE
COEIMHEHHUSI 10 MEKTYHAPOJHOU M TPUBHAILHON HOMEHKJIATYPE M0 XUMUYECKUM
dbopmynam.

3. 3aaHusl Ha COCTABIICHHE YPABHEHHN XMMHUYECKUX PEAKIUN C y4acTHEM
IPOCTBIX U CI0KHBIX HEOPTaHUYECKHUX BEMIECTB: OKCUAOB METAIIOB, HEMETAJIJIOB
U aM(OTEPHBIX JIEMEHTOB; HEOPraHUYECKUX KUCIOT, OCHOBAHUM U aM(OTEPHBIX
TUAPOKCUZIOB, HEOPraHUYECKUX COJIEH, XapaKTepU3YIOIIUX HUX CBOWCTBA H
CIOCOOBI MOTYYEHUS.

Paznen 4. Ctpoenne v CBOiCTBA OpraHn4ecKux BeumecTts. KonrposabHas
padora «CTpoeHHe U CBOIICTBAa OPraHMYeCKUX BelleCTB

KoHnTtposnbHast paboTa COCTOUT U3 MSITH BUIOB 3a/I1aHHIA:

l. 3agaHus Ha cOCTaBJICHHME HA3BAaHUW OPTraHUYECKUX COEJUHEHHI MO
XUMUYECKUM (hopmysaMm (B T.4. CTPYKTYPHBIM) C UCIIOJIb30BAaHUEM TPUBHAIHHON
VI MEXKAYHAPOJIHON CUCTEMAaTUUYECKOW HOMEHKIIATYPBbI.

2. 3agaHus Ha COCTaBJIEHUE MOJIHBIX M COKPALIEHHBIX CTPYKTYPHBIX opMyIl
OpraHUYECKUX BEIECTB OTIEIbHBIX KJIACCOB MO MX Ha3BaHUSM B COOTBETCTBHUU C
MEKTYHapOJHOW HOMEHKJIATYyPOHU.

3. 3amauyn Ha onpeesieHre MPoCcTeuiel GopMyTbl OPraHMUYECKONW MOJICKYJIbI,
UCXO/Is1 U3 AJIEMEHTHOTO cocTaBa (B %).

4. 3agaHus Ha COCTAaBJICHUE YPAaBHEHUW XUMHUYECKUX  PEAKIHUM,
WJUTIOCTPUPYIOIIUX XUMHUYECKHE CBOMCTBA C YYETOM MEXAaHU3MOB IMPOTEKAHMS
JAHHBIX PEAKIIUN U TEHETUUECKOU CBSI3U OPTaHMYECKUX BEIECTB Pa3HBIX KJIACCOB,
B T.4. IEMOYKHU MPEBPALLECHUN.

5. PacueTHble 3a1a4yd 110 YpaBHEHMSIM PEAKIUMU C y4aCTUEM OPTraHUYECKUX
BELLECTB.

Paszgen S. KuHermyeckue M TepMOAUHAMHUYECKHE 3aKOHOMEPHOCTH

NpoTeKaHuss xXuMudeckux peakuuii. KonrpoabHas padora «CkopocTh
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XHMHMYECKOH peakluy U XUMH4YeCKOe PABHOBECHE)

KoHnTtposbHast paboTa COCTOUT U3 TPEX BUAOB 3aIaHHI:

1. PacuerHble 3a1au Ha U3MEHEHHE CKOPOCTH XMMUYECKUX B 3aBUCUMOCTH
OT KOHUEHTPALlUH PEarupyroNuX BEIECTB U TEMIIEPATYPBL.

2. 3amaynm Ha pacyeThl TEIUIOBBIX 3(PPEKTOB XUMUYECKUX pEAKIHi u
oTpesieNieHUE TUMa peakiuu (1o TermoBoMy 3G (HEKTy: 3K30- U SHAOTEPMUUYECKHUE).

3. 3amanua Ha npuMeHeHue npuHnuna Jle-lllatense s HaXO0XKIEHUA
HaIlpaBJICHUS! CMEIICHHS PAaBHOBECHS XMMUYECKON PEaklMK U aHaiau3 (paKTOpOB,
BIIMSAIOIIMX HA CMEIIEHUE XUMHYECKOTO PABHOBECHSI.

Paznen 6. [ducnepcubie cucrembl. KoHTposibHass padora mo Tteme
«/lucnepcHbie cUCTEMBbD)

KonTponbHast paboTa COCTOUT U3 ABYX YacTeH:

1. 3agaun Ha NPUTOTOBJIEHUE U pACUET KOHLEHTPAMU PacTBOPoOB (3 3aaauun
Ha pacTBOpPEHUE, pa30aBiIeHUE, CMEIIMBAHUE PACTBOPOB).

2. 3amaHusi Ha JUCHEPCHBIE CHUCTEMBI, HCHOJb3yeMble B OBITOBOW U
IPOU3BOJICTBEHHOM JIEATEILHOCTH YeJIOBEKa (B BUJIE TECTOBBIX 3aJJaHUN).

[IpuBeneM npumepsl 3a1aHU KOHTPOJIbHOM paboThl o Teme «CTpoeHune u
CBOMCTBA OPraHUYeCKHX BeLIeCTB», KOTOpas MPOBOAUTCS MOCIE H3y4YCHUS
oOyuaromumucs pasaena 4.

[To utoram mn3yuenus pasznena 4 «CTpoeHne U CBOMCTBA OPraHMYeCKUX

BellecTB)» o0ydaromuecs OyAyT CIOCOOHBI:

— ONpEeNeNsATh MPUHAIICKHOCTh BEIIECTB K Pa3IMYHBIM  Kjaccam
OpraHUYECKUX COCIMHEHUI; TOMOJIOTH U U30MEPBIL;

— Ha3bIBaTh U3yUYECHHBIE BEIIECTBA MO «TPUBUAIBHOW» WM MEXKIyHAPOIHOU
HOMEHKJIAaTypE;

— XapakTepu3oBaTh CTPOCHHE U XUMHUYECKHUE CBOMCTBA HM3YyYEHHBIX
OPTaHUYECKUX COCTUHEHUI;

— OOBACHSTH 3aBUCUMOCTh CBOMCTB OPraHUYECKUX BELIECTB OT UX COCTaBa U
CTPOCHUS;

— TIPOBOJIUTH BBIUUCIIECHUS 110 XUMUUECKUM (OpMysIaM U YPaBHEHHUSIM.

TeMaTtnueckuii KOHTPOJIb OCYIIECTBISETCA METOIOM TecTupoBanus (1) nmu B
dbopme nmucbMeHHOM paboThl, BKITIOYAIOIIEH TpakTudeckue 3ananus u 3aaaun (11).

IIpuBenem nmpumMep KOHTPOJbHOI padoThl B (pOpMe TECTOBBIX 3aJaHMI
(1.

1. BemiecTBO, COCTaB KOTOPOTO BBIPAXKEH MOJEKYJsipHON (opmynoit CsHg
OTHOCHUTCS K KJIaccy:

1) apenst

2) ajKaHbI

3) aJIKeHBI
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4) aJIKUHBI

2. HazBanue BeniectBa, (hopmyna koroporo: CHs-CH(CHs)-CH,-CH,-OH
1) Oyranon-2

2) meHTaHoi-2

3) 2-meTnnOyTaHo-4

4) 3-meTrnoyTanon-1

3. BemectBo, nmeromee popmyry CH,=CH; Ha3siBaeTcs:
1) Tonyon

2) 3THIICH

3) raunepuH

4) mporaHo

4. BemrecTBo, Ha3BaHHE KOTOPOTO MPOIMMMOHOBAS KUCIIOTa, UMEET GOopMyITy:

1) C,HsOH

2) (CHs),NH

3) CH3-CH,-COOH

4) C3HyOH

5. [Ins anKkaHOB XapaKTepHa peaKLus:

1) mpucoenunenus Hy

2) XJOpUPOBAHMS Ha CBETY

3) obecupeunBanus pactBopa KMnOy

4) noauMepu3aluu

6. MeTtaHon pearupyer c:

1) Hatpuem

2) BojioM

3) BojiopoioM

4) MeTaHOM

7. YKCyCHas KHCJIOTA BCTyNaeT B PEAKIHIO C:
1) AgNOs

2) NaCl

3) Na,COs

4) H,0O

8. BepHbl 1 yTBEPKACHUSA:

A. AMUHBI NPOSBJISIIOT OCHOBHBIE CBOMCTBA
b. AMUHOKHMCIIOTBI IPOSIBISIOT TOJIBKO OCHOBHBIE CBOMCTBA
1) BepHO TOIBKO A

2) BepHO ToJIbKO b

3) BepHBI 00a YTBEPKACHUS

4) HEBEPHO HU OJIHO U3 YTBEPXKIACHUI

9. Ypasuenne xumuueckoit peakunnu Co,He+Cl,—C,oHsCI+HCI siBstercst:
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1) peaknueii 3aMeleHus], MPOTEKAIOIIEH M0 PAAUKAIIBHOMY MEXaHU3MY

2) peakuuen npucoeAMHEHMs, MPOTEKAIOIIEH 10 PaIUKAIbHOMY MEXaHU3MY

3) peakuueii 3aMeNIeHMs], MPOTEKAIOIIEH M0 HOHHOMY MEXaHU3MY

4) peakiuuei MpucoeAMHEHMs], MPOTEKAIOMICH 0 HOHHOMY MEXaHU3MY

10. B peakuuio «cepeOpsHOro 3epkana» (C aMMUAYHBIM PAaCTBOPOM OKCHIA
cepeOpa) BCTyIaeT:

1) sTanon

2) raoKo3a

3) raunepuH

4) kpaxman

11. YcraHoBuTe COOTBETCTBHE MEXIy Ha3BaHUEM BEIECTBA W KJIACCOM
(Tpynroi) opraHuYeCcKuX COCIMHEHUM, K KOTOPOMY(-0ii) OHO MPUHAJICIKHUT.

Ha3Banue BemiecTBa

A) CH3COOH

b) CH3-CH»-CH3

B) CHQZCH-CHTCH3

I') CH3-CH2-OH

Kitacc oprannueckux coeTuHeHUN

1) omHOATOMHBIE CTUPTHI

2) yrieBOdbI

3) kapOOHOBBIE KUCIIOTHI

4) apoMaTUYECKHE YTIIE€BOI0POIbI

5) HenpenenbHbIE YTIIEBOI0POIbI

6) penenbHbIE YIIIEBOI0POIbI

12. B cxeme npeBpaiieHui

1500°C Cakr +Br;

CH4 — Xl — 0eH30i1 — Xz

BemiecTBaMu X1 U X2 COOTBETCTBEHHO SIBJISIFOTCSL:

1) aieTunen

2) oTUneH

3) 6pomOeH301

4) xmopOeH30

5) dbenon

6) LUKJIOTeKCaH

13. Onpenenure MOJEKYJsIpHYIO (OpMyJTy BellecTBa, coaepxkaiero 37,5%
yriepona, 50% kucnopoaa u 12,5% Bogopoaa. OTHOCUTENbHAS MJIOTHOCTH MTAPOB
ATOTO BEIlleCTBa MO BOAOPOAY paBHa 16.

1) CH;OH

2) C;HsOH
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3) HCOOH

4) CgHsOH

14. Cxonbko JUTPOB BOAOpojaa morpedyercs s obpazoBanus 10,2 T
ATUJIOBOTO CIIUPTA U3 alleTAIBAECTH/IA, ECIIU BBIXOJ IPOIYKTA PEAKIIUHA COCTABIISIET
80%?

1)6,2n

2)3,1n

3) 12,75 n

4)11,2n

IIpuBenem npumep 3aJaHui JJIS NMUCbLMEHHOH KOHTPOJBLHOH PadoThI
(11).

1. JlaitTe Ha3BaHUsA OPraHUYECKUM COEIMHEHUSIM 10 XUMUYECKUM (popMyiaM
C HCIIOJB30BAHMEM TPHUBHAIBHOM WM MEXKIYHAPOJHOU CHUCTEMATHYECKOU
HOMEHKJIATYyPBI:

a) C2H5OH

6) (CHs).NH

B) CH3-CH(NH,)-COOH

I‘) C3H9N

J:[) CH3CH2HC:O

e) CeHsCH,OH

2. CocraBbTe TIOJNHBIE U COKpPAUIEHHBIE CTPYKTYpHbIE (DOPMYJIBI
OpraHUYECKUX BEIIECTB OTJEIbHBIX KJIACCOB M0 UX Ha3BaHUSAM B COOTBETCTBHUHU C
MEKIYHAPOIHOW HOMEHKIIATYPOU:

a) METHJIOEH30J

0) aHWIUH

B) 3-MeTmIOyTaHAIb

T') HUKJIOTEeKCEH

n) OyraaueH-1,2

e) 2-MeTuinponanos-1

K) OyTuH-1

3) aMMHOYKCYCHAasl KUCJIOTa

3. CocraBbT€ YypaBHEHHMS XUMHUUYECKMX PEAKIMM COTJIaCHO CXeMe
MIPEBPALIECHUN:

1500°C Cakr +Br,

CH; — X1 — X — X3

VYkaxuTe TUIT 1 MEXaHU3M PEaKIuu, Ha30BUTE 00pa30BaBIIUECS BEIIESCTRA.

4. Onpenenute MOJEKYJISIpHYIO (opMmyiy BemiecTBa, coaepxkariero 37,5%
yriepona, 50% kucnopona u 12,5% Bogopoaa. OTHOCUTENbHAS TVIOTHOCTh MapoB

ATOTO BEIlleCTBa MO BOAOPOAY paBHa 16.
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5. CkoJIbKO JUTPOB BOJOpoAa moTpedyercs it obpasoBanus 10,2 1
ATUJIOBOTO CIIMPTA U3 alETAIBAETH/IA, ECIIU BBIXOJ IPOIYKTA PEAKIIUHA COCTABIIAET
80%?

2.2.2. Keiicol

Kelicbl ucnonb3yroTcs B KauyecTBE OIEHOYHOTO CpEICTBAa B pasieiie &
NPUKJIAAHOTO  MOJYJSA, MX  COAEpKAHWE  ONpENEeiseTcsi C  Y4EeTOM
npodeccCHoHaNbHON HAaMpaBJICHHOCTH oOpaszoBarenbHOM mnporpammbl  CIIO.
IIprmMepbl BO3MOKHBIX TEM KEHCOB:

1. IoTemyeHnne KiIMMaTra ¥ BBICBOOOXK/IEHHE Ta30BBIX THJIPATOB CO JIHA
OKE€aHa.

2. bynymue matepuansl Jj1s aBUa-, MalllMHO- U IPUOOPOCTPOCHUS.

3. HoBble MaTepuaisl 17151 COJIHEYHBIX OaTape.

4. JlekapcTBa Ha OCHOBE PACTUTEIIBHBIX ITPENAPATOB.

5. XUMHUYECKHE IIEMEHTHI B KU3HU YEIIOBEKA.

6. BomopoaHast sHepreTuka.

[IpuBenem npumeps! keiicoB no xumuu (aBTop ['onybeBa Muna bopucosHa,
yauTenb xumun, https://urok.1sept.ru/articles/636947).

Keiic Nel. «XJ10p B KH3HH Y€J0BEKA))

B Anonun o6be1MHEeHHBIMU culaMu HallmoHaIbHOTO MHCTUTYTA 310POBbS U
[IpedekrypHoro yHuBepcutera CUA3YOKM OBUIO MPOBEAEHO MCCIEIOBAHUE.
VYyeHble BBIICHUIIM, YTO €CTECTBEHHBIE OPTraHMYECKHE BELIECTBA BCTYNAIOT B
pPEaKIHMIO C XJIOPUPOBAHHOM BOAOW M3-TI0JI KpaHa, 00pa3ysl OMACHBIE COETMHEHHS,
KOTOpBIE MOTYT CIIY>KUTb IMPUUYMHON paka. Takue coequHeHus: Ha3piBatoTcss MX,
TO ecTh «MyTtareH ukc» unm «HeusBecTHbIl MyTaren.

3amanus:

1. Ilpemnoxure crnocoObl yMEHbBILIEHUS SIIOBUTOTO BIHUSHHUS XJIOpa B
MIATHEBOM BOJE HA OPTaHU3M YEJIOBEKA.

2. Vcxoas u3 cBOEH )KM3HEHHOM MPAKTUKU, MPUOIU3UTEIBHO PaCCUUTANTE,
CKOJIBKO XJIOPUPOBAHHOW BOJBI BBl HCIIOJB3YE€TE€ B TEYEHUE IHS MU ISl KaKHUX
neneun?

3. Kakue opransl yesnoBeka 00JIblIE BCETO CTPAalOT OT BO3AECHCTBUS XJ1opa?

4. Kak BIuseT XJOpUPOBAHHAS BOJA HA YEJIOBEKA MMPU KylIaHUU?

5. Haiinutre MOMONHUTENHHYIO HWH(POPMAIMIO O 3aMEHEe XJopa WpH
00e33apakMBaHNUU BO/IBI.

6. Uccnenyiite pasznuuHble TOBaphl OBITOBOM XHMHH B CBOEM JOME.
CocraBbTe CHUCOK XJIOPCOAEPKAIIMX COSAMHEHUH, YKaXKUTE Mepbl 0€30MacHOCTH
pu paboTe C HUMH.

Keiic Ne2. «Bogopogomodmnim — mar B Oyayuee»
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https://urok.1sept.ru/articles/636947

ABtromobmmu Honda FCX Clarity Ha BOJOpOJHBIX TOIUIMBHBIX 3JE€MEHTAX
ezt 1o poporam EBpormbl ¢ 2009 roma. B 2011 rogy Honda npucoeaunuiacey K
eBpornelickomy napTHepcTBY skojoruuHor 3Hepruu (Clean Energy Partnership),
1ocJie 4Yero BbIBeJa Ha MEPBbIM IUIAH MPOU3BOACTBO JKOJOTUYECKH YHUCTHIX
aBTomoOuiei. A Ha Ilstom MockoBckom MexayHapoaHoMm aBTocaioHe BA3
MIPEACTABUII CBOKO HOBHHKY «Jlaga-AHT3/m» ¢ OarmioHaMu BOAOPOIa U KHCIOPOAA.

3agaHust:

1. IToueMy MHOTHE aBTOMOOMIILHBIE KOMITAHUHU pa3padaThIBAIOT aBTOMOOWIIH,
paboTarolnire Ha BOJOPOAHOM TOTUTUBE?

2. Kak BBIXJIONIHBIE Ta3bl aBTOMOOUIIEH, pabOTaIOIUX HA YIIIEBOJOPOIHOM
TOTUIUBE, BIUSIOT Ha 3JJ0POBbE YeJIOBEKA?

3. Kakue «+» u «—» Bbl BUAUTE Y BOJOPOAOMOOUIIEH?

4. HalimuTe JOMOJHUTENbHYIO HH(DOpMALINIO 00 UX YCTPOIMCTBE.

5. Ecnu B Bameill ceMbe WIM Yy BalllUX 3HAKOMBIX €CTh aBTOMOOMWIIH,
MOJICUNTANTE, CKOJIEKO MPHUOIU3UTEILHO JUTPOB OCH3MHA, Ta3a U KaKOW MapKu
UCIIOJIb3YETE €KEIHEBHO.

6. Kakue BelecTBa 1 B KaKOM KOJIMYECTBE MOT'YT HAaXOJIUTHCS B BBIXJIOMTHBIX
ra3ax BalllMX aBTOMOOMIIEH?

2.2.3. YueOHO-HcC/Ie10BATEIBbCKUIA IPOEKT

YueOHo-uccIe10BaTENbCKHUIM POEKT SBJISIETCSI OCHOBHBIM CITIOCOOOM OLICHKHU
pe3yabTaToB 00yueHMs, CHOPMHUPOBAHHBIX Yy OOYYAIOUIUXCA B XOJI€ OCBOCHUS
MPUKJIATHOTO MOTYJIsl XUMHHM B pazaenax 9.1. u 9.2. MccnenoBanue u XUMUYECKAN
aHaju3 00BEKTOB ouochepnl/TexHocheps (c Y4ETOM Oymymiei
npodeccuoHanbHOM NeSITEIbHOCTH).

[TpuBenem npumep MPOESKTHOTO 3a7aHusl, paboTa HaJl KOTOPHIM HAYMHAETCS
C Hauaja pasjziefia, a JeTaIbHOE BBHIMOJHEHUE 3aJJaHul B rpyInax u ohopmIIeHHe
PE3yNBTATOB MIPOCKTHOM ACATEIHPHOCTH TIPOU3BOIUTCS B KOHIIC U3YUCHUS pasiesa.

OOmrass TemMa TIpOeKTa, TPHUBEIACHHAS HIKE, B  JalbHEHIIEM
JIEKOMITO3UpYyeTCsl 110 (aceTHOMY TPHHIIMITY B 3aBUCUMOCTH OT TIOJydaeMOu
oOydJaronumMucs cnenuaibHocTu (mpodeccun), a TakkKe Kakaas Tpymna MOXKET
paccMoTpeTh Oojiee yriyOJeHHO OJIMH M3 00s3aTENbHBIX COJepPKaTeIbHbIX
KOMITOHEHTOB (TIOJITEM) MPOESKTa.

Ha3Banue mnpoekTa: cocTaBlieHHE TNPOEKTa I[BETHHKA/caga/oropojam B
3aBUCUMOCTH OT COCTaBa MpOaHATU3NPOBAHHBIX TTOYB.

IIpob6Jema ucciieoBaHus: ONPEICIICHNE BO3MOXXHOCTH Pa30UBKU IBETHUKA
B COOTBETCTBHU C JHM3AHHEPCKHM 3alpOCOM M HEOOXOIUMOCTH aJialTaluu
JU3aHEPCKOTO0 TIPOEKTa K TIOYBEHHBIM U KJIMMATHYECKUM YCJIOBHSM Ha
OCHOBAHHH HCCIICIOBAHUS XMMUYECKOTO COCTAaBa MOYB MPEAJIOKEHHOTO YJacTKa.
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Hear mpoekTa: onpeaeiauTh BIUSHUE XUMHUYECKOTO COCTaBa IOYB Ha
NPEAJIOKEHHOM YYACTKE Ha ACCOPTUMEHT PACTEHUI, PEKOMEHJOBAHHBIX K TOCAJKE
JUTS peaju3alii BBIOPAaHHOTO TU3aitHEPCKOro MPOEKTa.

3agaum npoexra:

1) uccnenoBaTh XMMUYECKHM COCTaB, CTPYKTYPY, KHUCIOTHOCTh MOYBBHI Ha
MPEIIOKEHHOM YYACTKE;

2) uccieaoBaTh UHCOMSIUIO OTBEAECHHOTO JJIsl IBETHUKA YYacCTKa;

3) mpemIokKUTh MEphI MO YIYYIICHUIO KauecTBa MOYBBI MyTEM BHECEHUS
pa3NUYHBIX YAOOpeHUH U J100aBOK Ha NPEMJIOKEHHOM YYacTKe B cllydae
HE0OX0IUMOCTH;

4) ompenenuTh ACCOPTUMEHT PACTEHUU B COOTBETCTBUM C BBISBICHHBIMU
0COOEHHOCTSIMU MCCIIEIOBAHHOIO y4acTKa U IU3ailHEPCKUM 3aIPOCOM;

5) cocTaBUTh OCAIOYHYIO BEAOMOCTE;

6) MOJArOTOBUTH U MyOJIMYHO MPECTaBUTh MPE3EHTALIUIO 110 TEME MTPOEKTA B
KOMaHJIE.

Pe3yabTaThl 00yueHus:

— OMIPEICNIATh NIEPeUCHb HEOOXOAUMBIX UCCIEAOBAaHUI XUMHUYECKOTO COCTaBa
MIOYB U y4acTKa JiyIsl COCTABIICHUS WM aJ[anTalliy paHee pa3paboTaHHOTO MPOEKTa
IIBETHUKA;

— OIUCHIBaTh 3aBUCUMOCTh AacCCOPTHUMEHTa pAaCTeHH OT KayecTBa
MPEAJIOKEHHOU MTOYBBI JJ1s1 00yCTPONCTBA IBETHUKA,;

— CHOCOOHOCTh HMCIOJIB30BaTh COBPEMEHHBIE CPEACTBA MOWUCKA, aHAJIM3a U
UHTEpIpeTanuu HHGOpMaIUK, U THHOPMAITMOHHBIEC TEXHOJIOTHH JJI BBITIOTHEHUS
3a7a4 npodeccuoHanbHoi aeatenbHoctu (OK-2);

— c10cOoOHOCTD 3 (PEKTUBHO B3aUMOJICHCTBOBATH U pab0OTaTh B KOJUICKTUBE U
komanae (OK—4).

Pe3yabTaT npoeKkTHOM padoThHI 00yYaOIIerocs:

— MakeT / BUjeoMatepuai / meyaTHele cpeacta / 3D-Moaenu KOCMUYECKOM
TEXHOJIOTHH; TIPE3CHTAIUsl PE3yJIbTaTOB HMCCIEAOBAaHUSA Ha MPOQPECCUOHATBHBIX
KOHKYpCax.

dopMa npeacTABICHUSA Pe3yJIbTATOB IPOEKTHOM PadoThI:

— 3allMTa TPOEKTa C HCMOJb30BAHUEM CPEACTB BH3yalIH3allMd U
JEMOHCTpanuu npoaykra ( / MakeTa / BumeomaTepuana / meyaTHeix cpeacts / 3D-
Moienu (TP HATTUYKH ).

Bo3Mo:xHbIE BADHAHTHI T€M MPOEKTOB:

1. HccnenoBanue coctaBa MUHEPATbHON BOJIbI U PEKOMEHAALMH IO €€
HCIIOJIb30BaHUIO.

2. MHccnemoBaHue pa3pylialOniero JEWCTBUSL NPUPOJHOM BOABI Ha
CTPOUTENbHBIE MATEPUAIBI.
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3. CocraBiieHHE MTPOEKTA I[BETHUKA/OTopoa/caaa B 3aBUCUMOCTH OT COCTaBa
POAHATU3UPOBAHHBIX T[OYB B COOTBETCTBUU C JU3aWHEPCKUM 3allpOCOM
(MOHOXpPOMHBIN ~ 1IBETHHMK, IBETHUK  OJHOJICTHUKOB, = MHOTOJIETHUKOB,
JEKOPATUBHBIN Oroposl U Ap.).

4. CocraBieHue cOalaHCUPOBAHHOTO MEHI0O Ha JeHb (HEAeNi0) B
3aBUCUMOCTH OT COJICpKAHUS XHWMHUYECKHMX MaKpO W MHKPOIJIEMEHTOB B
MIPOTyKTaX MUTAHUS.

5. UccnenoBanue KayecTBa MATHEBOU BOBI.

6. HccnenoBanue mpoO BOJONPOBOJHOM BOJIBI HA MPEAMET YCTpPaHEHUS
KECTKOCTH.

7. YcTpaHeHue )KECTKOCTH BOJIbI B CEIbCKOXO3SIMCTBEHHOM IEATETbHOCTH.

8. KoHTposh KauecTBa TEXHHYECKOW BOABI PA3HBIX BHUIOB B COOTBETCTBHH C
metomukamu 1mo I'OCT.

9. Co3maHne NEKOPATUBHOM MITYKaTypPKHU.

10. IIurMeHTHI B M3EIUAX U3 CTEKIIA.

11. HccnenoBanme pa3pyliaromiero JIEUCTBUS BOJbI Ha CTPOUTEIbHBIC
MaTepHaIbl.

12. OueHka cocTosiHUSI BO3/yXa paboueil 30HBI CHeruaincTa (TeXHOJIOra,
CTpOUTENSI U T.I., C y4eTOM 001acTu MNpodheCCHOHAIBHOU AESATEILHOCTH) B
COOTBETCTBUH C HOPMATUBHBIMHU JOKYMECHTAMH
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4. DoHJ OLEHOYHBIX CpPeICTBA NPOMEKYTOYHOH aTTeCTAIIMU IO
AUCUMILTHHE « XMUMUD)

[IpoMexyTouHass arrecTauus MO AUCHUIUIMHE «XUMHSD» MPOBOAUTCA B
dopme rx3amena. Kaxiplit sk3aMeHallMOHHBIN OMJIET COCTOUT U3 TpeX 3aaHuid: 1)
TEOPETUYECKOE 3aJlaHhe€ B BHUJE BOMPOCA U3 TEOPETHUECKOTO COJIEPKAHUS
OCHOBHOTO WM MPHUKJIATHOIO MOMYJEH; 2) MpaKTUYECKOE 3aJaHue (COCTaBIICHUE
YpaBHCHUN XHUMHYECKHUX pEAKIUA C y4aCTUEM HEOPraHUYEeCKUX WU
OpraHUYECKUX BEIIECTB, B T.4. I[EMIOYEK MPEBPALICHUN U KAUYECTBEHHBIX pEaKIUui
OoOHapyKEeHUsI; XUMUUECKUX (GOPMYJT HEOPraHUYECKUX U OPTaHUYECKUX BEIECTB,
B T.4. CTPYKTYPHBIX; 33JJaHUS 110 HOMEHKJIATypE HEOPraHUYECKUX U OPraHUYECKUX
BEILIECTB; OLICHKA M3MEHEHUs CKOPOCTH XMMHYECKON pEeakUWy U HANpaBICHUS
CMEILIEHHUs] paBHOBecUs C wHcnolsib3oBanuem mnpunnuna Jle-Illatense; oreHka
XUMHUYECKOTO COCTaBa M OOOCHOBAaHHME MPUMEHUMOCTH OOBEKTa OWO- WU
TexHocdephl U T.1.); 3) pacueTHas 3a7a4a (pacyeThl 10 YPAaBHECHUIO XUMUYECKUX
peakIuii, pacueT MacCOBOM J0JM (MAcChl) XUMHUUYECKOTO JIEMEHTa (COeUHEHUS])
B MOJIEKyJie (CMecH); OIpejesieHne MpocTeiimed (GopMybl OpraHMYecKOn
MOJIEKYJIbI, UCXOJIS U3 DJIEMEHTHOTO cocTaBa (B %); pacyeTsl TEIUIOBBIX 3PPEKTOB
XUMHYECKUX PEAKLIH; pacueThl 3aBUCUMOCTH CKOPOCTH XUMUUYECKON peakIy OT
KOHIICHTpPAIIUU U TEMIIEPATypPhI U T.I1.).

[IpuBenem npumep IK3aMEHAIIMOHHOTO OWIIeTA.

3ananue 1.

Kakoil pacTBOp HCHONB3YIOT MJISI KAYECTBEHHOW PEKIHMHU OIPEACICHUS
XJIOPUIOB, OpOMUIOB, oauaoB? Hanummre ypaBHEHUs peakuuil U 00OCHYHUTE
OTBET.

3ananue 2.

JlaHa cxema npeBpaeHui.

C2H5OH Al1203, 400°_, X1 KMnO4, H20, 0-20"_) X2 HBr (u36.), t_ X3 t STHH —
—>C2H4O

[IponummuTe Bce peakuuu U onpeaenuTs Bemecrsa X1, X2, X3.

3aganme 3.

Onpenenure MaccoBbIE 10U XUMHUYECKUX 3JIEMEHTOB B OKCUE ATOMHUHUS
Al;O3 1 BbIpa3uTe UX B MPOLICHTAX.
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3akiIo4eHue

Takum o6pa3om, (OHI OLIEHOYHBIX CPEACTB IO JUCIHUIUIMHE «XHUMUS»
COCTOMT M3 OLICHOYHBIX CpPEICTB TEKYIIEro, pyOex HOro (TeMaTU4ecKoro)
KOHTPOJIA ¥ 3aJaHUM IPOMEKYTOYHOM aTTECTALIAH.

B yueOHO-METOIMYECKOM KOMIUIEKCE NPHUBEACHBI NPHUMEPHI 3aJaHHil,
KOTOPBIE SBJSIIOTCS MOAENbHBIMU. Kaxaplii mpenoaaBaTesnb, B CBOKO O4YEPENb, B
pamMKax CBOEH METOAMYECKOHN NEATEIbHOCTH CaM MPOEKTUPYET U pa3pabaThIBacT
CpeacTBa OOyUYeHUs! U KOHTPOJIA, a TAK)KE BBIOMPAET METOABI U OpraHU3al[MOHHBIE
(opMBI UCXOAS U3 OPraHU3ALMOHHO-TIEJarOTMYECKUX YCIIOBUI 00pa30BaTEIbHOIO
npouecca, COOCTBEHHOI'O OIbITa, YPOBHSA IOATOTOBJICHHOCTH U MOTHBALUU
CTYJICHTOB.
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