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1. [IacnopT KOMILIEKTA OLIEHOYHBIX CPEJICTB
1.1. ObsacTh NPpUMEHEHUSI KOMILJIEKTA OLEHOYHBIX CPEACTB

KoMmiekT OlleHOUYHBIX CPEACTB MpeAHa3HAueH ISl MPOBEPKH PE3yJIbTAaTOB
ocBoeHHs obOmeoOpazoBatenbHoi aucuuiinael OO/, 07 Xumus (manee - OO/T)
o0pazoBaTeIbHOM IPOrpaMMBbI CpeHero npodeccruoHanbHOro o0pasoBaHus (J1anee
OIl CIIO) mo cnemuansHocTu 13.02.12 DnexkTpuyeckue CTaHIMH, CETH, HX
peJieiHas 3aluTa 1 aBTOMAaTU3aLHs.
Ili1anupyemble pe3yJibTaThl OCBOEHUSI 00111€00Pa30BaTEeIbLHON IMCIUILINHBI B

coorBercTBUM ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO
Oco0oe 3HaueHne AUCIHUIUIMHA uMeeT npu popmupoBanuu u pazsutuu OK u T1K.

- MHTEpeC K Pa3Iu4HbIM  cdepam
npodeccuoHanbHOM NesITeNbHOCTH.
OBiajgeHue YHMBeEPCAIbHBIMH
Y4eOHbIMHU MO3HABATEIbHBIMH
NeHCTBUSIMH:

a) 0a3oBbIe JIOrHUeckue JeicTBUs:

- CaMOCTOSITENILHO
bopMyIHpOBaTE M aKTyaIW3UPOBATh
npobiemy, paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHaBJIHMBATh CYIECCTBEHHBIH
IPU3HAK WA OCHOBAHUS IS
CpaBHEHHS, KJIacCU(DUKALUH K
0000IIeHHS;

- OIpEACTATh LENHU JACITEIbHOCTH,
3aJ1aBaTh MapaMeTpPhbl U KPUTEPUU HX
JOCTHKEHHS;

- BBISBJISITH 3aKOHOMEPHOCTH U
IPOTHBOPEYHS B paCCMaTPUBAEMBIX
SIBJICHUSX;

- BHOCHUTH KOPPEKTHBBI B
JEATEIbHOCTD, OLIEHUBATh
COOTBETCTBHUE PE3YJIHTATOB LIEIISIM,
OIICHUBATh PUCKH MOCIIEACTBUIN
JEATENHHOCTH;

- pa3BI/IBaTB eraTI/IBHOG MBIIIJICHUEC

Kon n Pe3yibTaThl 0CBOEHUS THCHHMILINHBI
HAHMMEHOBaHUe

JucuunjnHapHble
¢dopmupyembix | Oomme
KOMIIEeTeHIIM i
OKO1. B yacTu TPya10BOro BOCIIUTAHMS: - BIAJETh CHUCTEMO
Bri6upats XUMUYECKUX 3HAHWUU, KOTOpas
CHOCOObI - TOTOBHOCTb K TpyHy, OCOSHAHHC | pphoyaer:  ocHOBOMONAraromme
perieHus 3aaa4q LeHHOCTH MacTepCTBa, TPYAOMo0He; . | TOHIATHS (XUMHUUYECKHH DJIEMEHT,
npodeccrHoHans | TOTOBHOCTH K AKTHBHOM | 516, AJIEKTPOHHAsT  000JI0YKa
Hoil AEATENBHOCTH  TEXHONOTHYECKOH M | pron oo p-,  O-3IeKTPOHHEIC
NEeSATENbHOCTH COLHATLEHOH HAMpaBJICHHOCTH, opOuTanu aTOMOB, WOH,
MIPUMEHHUTEIIBHO CTOCOGHOCTH MHULMHPOBATE, MOJIEKYJIa, BAJICHTHOCTB,
K pa3JIM4YHbIM [ITaHApOBATe M CaMOCTOHT.eHBHO 3JEKTPOOTPULIATEIBHOCTD,
KOHTEKCTaM BBILIOJIHATE TAKYIO ICATCIRHOCTD, CTENEHb OKHUCIICHHUS], XUMUYECKas

CBA3b, MOJIb, MOJIIpHasi Macca,
MOJISIPHBIA O00BEM, YIJIEPOIHBIN
CKeJIeT, byHKIMOHATbHAS
rpynmna, pajgukanr, H30MepHus,
M30MEpbl, TOMOJIOTUYECKHI P,
TOMOJIOTH, YIJIEBOIOPOIbI,
KHUCJIOPOJI- M a30TCOJEpKalue
COeIMHEHUS, OHMOJIOTHYECKU
aKTUBHBIE BellecTBa (YrJIeBOJBI,
JKUPBI, OeIKH), MOHOMED,
MOJIUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE
COCIMHEHUS, KpUCTaNInYecKas
pelieTka, THIBl  XUMHYECKUX
peaxiuit (OKHCTUTENBHO--
BOCCTaHOBUTEJIbHBIE, 9K30-U
SHIOTEPMHUUYECKUE, peaxiuu
HOHHOTO  OoOMeEHa), pacTBop,
DIIEKTPOJIUTHI,  HEINEKTPOIUTHI,
AIIEKTPOJIUTUYECKAS
JUCCOLIUAIINA,
BOCCTaHOBUTEb,
XUMHYECKON
XHUMHYECKOE
TEOpUH U
XHUMHYECKOTO

OKHUCITUTEIb,
CKOPOCThb
peaxiuu,

paBHOBECHE),

3aKOHBI  (Teopus
CTPOCHUS




MIPH PEIICHUH KU3HEHHBIX TPOOIEM

0) ©0asoBble HCCIeI0BATENbCKHE
JlefiCTBUA:

- BJIAJICTh HABBIKAMH Y4eOHO-
HCCIIEA0BATEIBCKON U IIPOEKTHOU
JEeSITEITbHOCTH, HABBIKAMU Pa3peIICHHS
npoOiem;

- BBISBIATH MPUIHHHO-
CJICICTBCHHBIC CBSI3H H
aKTyaJIM3UPOBATh 3a/1a4y, BBIJIBUTATh
TUTIOTE3Y €€ PEICHUs, HaXOAUTh
apTyMEHTHI JIJIS JIOKa3aTelIbCTBA CBOMX
YTBEPXKACHUI, 3a/1aBaTh TapaMeTPhl U
KPUTEPHUH PEIICHUS;

XOJI€ PeIICHHSI OIEHUBATH HX
HM3MEHEHUE B

- AQHAJIM3MPOBATH TMOJTYICHHEIC B
3aJIa4M PE3YJIbTaThl, KPUTHICCKH
JIOCTOBEPHOCTH, IIPOTHO3UPOBATH
HOBBIX YCJIOBHSIX;

- yMETb MEPCHOCUTH 3HAHUS B
MTO3HABATEIBHYIO U TIPAKTHUECKYIO
00JTaCTH )KU3HEACATEITLHOCTH;

- YMETh MHTETPUPOBATh 3HAHUS U3
Pa3HBIX MPEIMETHBIX 001acTeH;

- BBIJIBUTATh HOBBIC UJIEH, TIPEIaraTh
OPHUTHHAJILHBIC TTOIXO/IbI K PEIICHUS;

- CIMIOCOOHOCTh MX UCIOJIb30BAHUS B
MO3HABATEIBLHOW U COI[MAIbHOM
MIPaKTHUKE

opraHuyeckux Bemiects  A.M.
byrtneposa, TEOpUs
NIEKTPOIUTUYECKON
JUCCOLMALNN, TEPUOAUYECKUI
3akoH /.M. MenneneeBa, 3akoH
COXpAaHEHUS Macchl),
3aKOHOMEPHOCTH,

CHUMBOJIMYECKUI  S3BIK XNMHUU,
(aKkTOJIOTUUECKHEe CBEIECHUS O
CBOWCTBAX, COCTaBe, IOJy4YECHUH
u 0e30MaCHOM HCIOJIb30BaHUH
Ba)KHEHIIINX HCOPraHNMYCCKUX H
OpraHn4YeCKUX BCIICCTB B 6BITy u

HpaKTH‘IeCKOﬁ ACATCIIBHOCTHU
YeJI0BEKA;

- YMCTI) BBISABJIIATH xapaKTepHLIe
HpI/I3HaKI/I nu B3aNMOCBA3b

W3YYCHHBIX MOHITHH, TPUMEHSTh
COOTBETCTBYIOIINE TOHATHS TPH
OTIMCAaHUU CTPOCHUSI M CBOMCTB
HEOPraHUYECKUX "
OpPraHWYeCKUX BEIIECTB U HX
MpEeBpaIICHHI; BBLISBJIATE
B3aMMOCBSI3b XUMHYECKUX
3HAaHWH ¢  TOHATUSIMH U
MIPEICTABICHUSIMU JIPYTHX
€CTECTBCHHOHAYYHBIX
MIPEIMETOB;

- YMEThb HCIIOJIb30BaTh
HanMEHOBaHHS XUMHYECKHIX
COCIMHEHUN  MEXIYHapOIHOTO
CcOI03a TEOPETUUYECKOMN Hu
MPUKJIAHON XUMHH Hu
TpUBHUAJIbHbIC Ha3BaHHUI
BOKHEHINIMX BEIIECTB (ITHJICH,
aleTuieH, ThuIepuH, (eHo,
dbopmaberus, YKCyCHast
KHCJIOTA, TJIMUUH, YrapHbIi ras,
YTJIEKUCIIBIN ras, aMMHaK,
rameHas W3BECTh, HeralieHas
U3BECTh, IIMThEBas cojJa |
JIPYTHUX), COCTaBISATH (POPMYIBI
HEOPraHUYECKUX )54
OPraHu4YeCcKUX BEIIECTB,
YpaBHEHUS XUMHUYECKHUX
peakiuii, 0OBSCHATh UX CMBICI;
IO ATBEPKIATh XapaKTepHbIE
XUMHUYECKHE CBOMCTBAa BEIECTB
COOTBETCTBYKOLIUMH
DKCHEPUMEHTAMU M 3alMUCAMU
YpaBHEHUH XUMHUYECKHUX
peaKkuui;




- YMCTb YCTaHaBJIMBATb
MNPUHAIICIKHOCTD HU3YUYCHHBIX
HCOPraHNYCCKUX n
OpraHn4CCKux BCIICCTB K
ONpCACIICHHBIM Kj1accaM n

rpynmam COCIMHECHUH,
XapaKTepu30BaTh UX COCTaB U
Ba)KHEHIITHIE CBOMCTBAQ;

OTIPE/ICNATh BUIBl XUMUYECKUX
cBsi3el (KOBaJeHTHasi, HMOHHAaf,
METaJIJINYecKas, BOJOPOJHAs),
THUIIBI KPHUCTAJUTUIECKUX
pemeTox BEIIECTB;
KJIacCU(UIIMPOBATh XUMHUYECKUE
peaxuuu;

- copmupoBath
MPEJCTABICHUSA: O XUMHUYECKOU
COCTaBJIAIONIEH
€CTECTBEHHOHAYYHOW  KAPTUHBI
MHpaA, PO XUMHUU B MO3HAHUH

SABJICHUIN MIPUPOABL, B
(OpMHPOBAHUN MBIIUICHUS U
KYJIBTYPbI JUYHOCTH, ee

(GyHKIIMOHAIBHOW TPaMOTHOCTH,
HEOOXOAMMOM NIl pEIICHHs
MPAKTHYECKUX 3a1a4 u
9KOJIOTHYECKH  0OOCHOBAHHOTO
OTHOIICHHS] K CBOEMY 3/I0POBbIO
Y PUPOTHOM Ccpenie;

YMETb NPOBOJAUTH PacyeThl IO
XUMHYECKUM  QopmynamMm
yYpaBHEHUSAM XUMHYECKUX
peakuuii ¢  HMCMHOJb30BAaHUEM
buznueckux BEJIMYMH,
XapaKTEepPU3YIOIINX BELIECTBA C
KOJIMYECTBEHHOM CTOPOHBI:
Macchl, oObema (HOpPMaJIbHBIC
YCIIOBUSI) Ta30B, KOJIWYECTBA
BEIIECTBA; UCIOJIb30BATh
CUCTEMHbIE XUMUYECKHE 3HAHUSA
JUIS  TPUHSTHS ~ pelIeHUudl B
KOHKPETHBIX KUZHEHHBIX
CUTYaIusX, CBSI3aHHBIX C
BEIIECTBAMU U UX PUMEHEHHEM

OK 02.
Hcnonp3oBath
COBpPEMEHHbBIE
cpencTea
MOMCKa, aHajn3a
u
MHTEpIpeTaIuu

B o0igactTM 1EeHHOCTH HAaY4YHOIO

MMO3HAHUSA:

c(OpPMHUPOBAHHOCTD
COOTBETCTBYIOIIETO
YPOBHIO pa3BHUTHUS
00111eCTBEHHO M

MHUPOBO33pEHUS,
COBPEMEHHOMY
HayKH "
MPaKTHKH,

- YMCTb IJIaHUPOBATh n
BBIIIOJIHATH XUMHUYECKUMN
SKCIICPUMCHT (HpeBpameHI/m

OpraHn4YCCKUux BCIICCTB npu
HarpeBaHuu, MoJIy4dCHUC 3THUJICHA
)41 HN3Yy4YCHHC €ro CBOﬁCTB,
Ka4yCCTBCHHBIC pCaKkuu Ha




uHbOpMAIUA U

OCHOBAHHOTO Ha JAMajore KyiubTyp,

albACTUJIBI, KpaxMal, YKCYCHYIO

WH(OPMALIMOHH | CITOCOOCTBYIOIIErO OCO3HAHUIO CBOETO | KHCIIOTY; JeHATypamusi OCJIKOB
bI€ TEXHOJIOTUH | MECTA B MOJIUKYJIBTYPHOM MHPE; Opd  HArpeBaHWu,  LIBETHBIC
JUISl BBITIOJTHEHUS | - COBEPIICHCTBOBAHME SI3BIKOBOM M | peakuuud OENKOB; IPOBOJHUTH
3a1a4 YUTATENICKOM KYJIbTYphl KaK CPEJICTBA | peakM  HMOHHOTO  OOMeEHa,
npodeccuoHanb | B3aUMOJCHCTBUS MEXKAY JIOABMH U | ONPEACTSATh  Cpelny  BOJHBIX
HOM MIO3HAHUS MHPA; pacTBOPOB, KayeCTBEHHbIE
JEeSITEIbHOCTH - OCO3HaHME IICHHOCTH HAy4YHOW | peakiuu Ha cyiabdar-, kKapOoHaT-
NEeSITENIbHOCTH, TOTOBHOCTh | U XJIOPUA-aHUOHBI, Ha KAaTHOH
OCYILIECTBIISITh MPOCKTHYIO U | aMMOHHUS; pemarb
UCCIIEZIOBATEIbCKYIO NESITEIbHOCTD | AKCIIEPUMEHTAIbHbIE 33Ja4d 10
WHIWBHYAIBHO U B TPYIIIIE, TeEMam «MerTaeny "
OgiageHHne YHMBePCAJIbHBIMH «Hewmeraer») B COOTBETCTBHH C
Y4eOHBIMH MO3HABATEIbHBIMHU NpaBUIaAMHA TEXHUKHU
AelCTBUSIMU: 0e30MacHOCTH MPU 0OpaIeHUH C
. BEUIECTBAMU U J1a0OPATOPHBIM
B) paboTa ¢ nupopmanneii: 000py/I0BaHUEM; TMPEACTABIAThH
- BJIAJIETh ~ HaBbIKaMU  MoiydeHus | PE3YAbTaThbI XUMHICCKOTO
MHGOPMAIMH W3 HCTOYHHKOB pasHbIX | PKCTCPUMEHTA B (opme 3amucy
THIIOB, CAMOCTOATENIEHO OCYIIECTBIIATh | YPABHEHHH — COOTBETCTBYIOIINX
MOWCK, AHANHW3, CHCTEMATHW3alMio W | PeAKImii  um  GOpMymHpoBath
HHTEPIIPETALIIO uH(opMaiyy | BBIBOABL  HA  OCHOBE  OTHX
Pa3IMYHBIX BHUJIOB u dbopwm | PE3YIBTATOB
IIPEACTABICHHS; - yMeThb aHAJM3UPOBATh
- co3daBaThb TEKCTHl B  pa3nuyHbIx | XHMHYIECKYIO HH(pOpMAIHIO,
¢bopmarax ¢ yderoM HazHayeHus | I10JIydacMyro n3 pasHBIX
MHGOPMALMK U LeNeBoil aymuropuw, | AICTOUYHUKOB (CPEACTB MAacCOBOIL
BBIOMpAst ONTUMATHHYIO dopmy | HHOpMarun, cets MHTepHeT H
IIPEJCTaBIICHUS U BU3YyaIU3alH; Apyrue);
- OLICHUBATH JOCTOBEPHOCTD, - BJIaJIETh OCHOBHBIMHM METOJAMU
JETUTUMHOCTh HH(POPMAIIHH, €€ Hay4HOT'O IIO3HAaHHA BEIICCTB U
COOTBETCTBHE MPABOBBIM U MOpaJibHO- | XMMHYECKUX SIBICHUH
3TUYECKUM HOpMaM; (HalmrozeHue, HU3MEpCHUC,
- HCIIOJIb30BaTh cpezcTBa | OKCIEPUMEHT, MOJICIMPOBAHKC);
HH(POPMALIMOHHBIX W | YMEThb MPOBOAMUTH pacyeThl IO
KOMMYHUKAIIMOHHBIX ~TEXHOJOTHH B | XUMUYECKMM  QopmynamMm  H
pelLeHnH KOTHUTHMBHBIX, | YpaBHEHHSIM XUMHUYECKHUX
KOMMYHMKATUBHBIX U peakiuié ¢  HMCIHOJIb30BAaHUEM
OpraHU3alMOHHBIX 3a1au C | pusmuecknx BeJTMYKH,
codmoneHneM TpeboBanmii XapaKTepU3YIOIUX BELIeCTBA C
SPrOHOMMKH, TEXHUKH O€30IacHOCTH, . )
KOJINYECTBEHHOMN CTOPOHBIL:
TUTHEHBI, pecypcochepekeHus,
NPaBOBBIX U 3THYECKUX HOPM, HOPM Maccel, obbema  (HOpMATLHbIC
MH(POPMALIMOHHOM 0e30MacHOCTH; YCNOBHA)  Ta3soB, KONMYECTBA
- BIIAJICTh HABBIKAMHM pacrio3HaBanus u | BCIICCTBA, HCTOIb30BATh
3aIUTEl THYOPMALIHH CHUCTEMHBIE XMMHUYECKUE 3HAHUS
UH(POPMALIMOHHON 0€3011acCHOCTH AN TPUHATHS ~ PELICHUH B
JTMYHOCTH; KOHKPETHBIX AKHU3HEHHBIX
CUTYalUsX, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM
OK 04. - TOTOBHOCTb K  CaMOpa3BUTHIO, | - YMETh IUIAHUPOBATh u
S dexTuBHO CaMOCTOSITEIbHOCTH U | BBINOJIHATH XUMUYECKUN
B3aUMO/IENICTBOB | CAMOOIIPEIEICHHUIO; HKCTIEPUMEHT (nmpeBpareHus
aTh U paboOTaTh B | -OBJIAJICHUE HaBbIKAMH  y4eOHO- | OPraHWYEeCKHX  BEIIECTB  MpH




KOJUJICKTUBE U HCCIEA0BATEIbCKOM, TMPOEKTHOM W | HAarpeBaHUU, MOJy4YE€HUE 3TUIICHA
KOMaHJie COIIMAIBHOM JEATEIIbHOCTH; | U W3YYEHHE  €ro  CBOMCTB,
Osnanenue YHUBEPCAJIIbHBIMU | KAYECTBEHHbIC  pEaKkUMH  Ha
KOMMYHUKATUBHBIMU JICHCTBUSIMU; albACTUJIBI, KpaxMal, YKCYCHYIO
Osnanenue YHUBEPCAIBHBIMU | KHCIIOTY; JEHATyparusi OenKoB
KOMMYHUKAaTUBHBIMU NEUCTBUSIMU: npun HarpeBaHuny, LIBCTHBIC
peakuun  O€NKOB; IPOBOAUTH
0) coBMecTHasI JeATCIIbHOCTD; peakIun MOHHOTO  0OMeHa,
- TOHMMAaTh " MCIIONB30BAT | orpefiensith  CPey  BOIHBIX
IIPCHMYIIECCTBA KOMaHJHOH B | pacTBOpOB, KAaueCTBECHHbIE
MH/IMBU/TyalbHON PaOOTEI; peaknuu Ha cyibdar-, kKapOoHar-
- NPUHMMATh  LENM  COBMECTHOH |y XjopHI-aHMOHBI, Ha KATHOH
JICATEIILHOCTH, ~ OPraHW30BBIBATH U | aMMOHMS; perars
KOOPJIMHUPOBAaTh  NEHCTBUSL 1O €€ AKCIEPUMEHTAJIBHBIE 3aa4u IO
JOCTH>KCHHIO! COCTaBJISITh IVIaH | Temam «MeTaIbhy "
JICHCTBUH, pacipeaeiaTe  pojm € | «Hemeramwibl») B COOTBETCTBHH C
y4eTOM MHEHUU YYaCTHHUKOB | ppapuiamu TeXHUKH
00CY)KIaTh PE3yNbTAaThl COBMECTHOH | Ge30macHOCTH HPH OOPAIICHHH C
paboTsr; BelIeCTBAaMU U J1a0OPAaTOPHBIM
- KOODIMHHPOBATb M BBIMOJIHATE | oGopynOBaHHEM; [IPEACTABISTH
paboTy B YCIOBHSX  PEANBHOTO, | pe3ymbTaThl XUMHUYECKOTO
BHUPTYAJIBHOI'O M KOM6I/IHI/Ip0BaHHOF0 3KCIIEPUMEHTA B q)opMe 3alluCu
B3aNMO/ICHCTBHSL; YpPaBHEHUH  COOTBETCTBYIOLIUX
OCYIICCTBJIATH IIO3UTUBHOC peaKHHﬁ u (i)opMyan()BaTb
CTPAaTCTUYCCKOC IMOBEACHHUC B | BBIBOJIBI Ha OCHOBE ITUX
pa3IMYHBIX  CUTYyalUsAX, MPOSBIATH | PE3YIHTATOB
TBOPYECTBO W BOOOpaKeHHE, OBITh
VHULIMATUBHBIM
OK 07. B 00J1acTH 3K0J10rHY€CKOT0 - chopmMupoBaTh
ColeliCTBOBAaTh | BOCIIMTAHMS: MPEJCTABICHUSA: O XUMHUYECKOU
COXPaHEHUIO COCTaBJISOLLEH
OKpYy’Karoleu - C)OPMUPOBAHHOTO IKOJIOTUYECKOI €CTECTBEHHOHAYYHOW  KapTHUHBI
CpeJibl, KYyIbTYypPBIL, [IOHMMaHue BJIMAHUA | Mypa, pod XUMHHM B TO3HAHUH
pecypcoc6epe}Ke COMAJIBHO-3KOHOMHUYCCKUX IIPOUECCOB | gpieHuit TIPUPO/IBL, B
HHUIO, Ha COCTOAHUE IPUPOHOM 1 | popMHpOBAaHUM MBIIUICHUS |
MIPUMEHATH COLMATBHOH CpEabl, OCO3HAHUC | kynpTYpBI JUYHOCTH, ee
3HaHUsA 00 r1100abHOro XapaKTepa | hyHKIIMOHATBFHOW TI'PaMOTHOCTH,
U3MEHEHUU 3KOJIOTHYECKUX NPOOIIEM; HEOOXOAMMOM  JIJIsi  PEIICHHS
KJIUMarTa, - TUIAaHUPOBAHMC M OCYHICCTBIICHUC | pakTHYECKUX 3a71a4 u
TIPUHITUTIBI JICWCTBUH B OKDPYKAIOWIEH CPENE HA | 5konorudyecku  0GOCHOBAHHOIO
OCpEKITUBOTO OCHOBE 3HAHMA ILENCH YCTOHYHMBOTO | OTHONICHHS K CBOEMY 370POBBIO
MIPOU3BOJCTBA, PasBUTHA YCJIOBEYCCTBA, Y NIPUPOJHOM Cpene;
3pPEeKTUBHO aKTUBHOE ~ HENpUATHE  JICHCTBUM, | - ymMerp coO6GMIONATH IIpaBHIIA
JIENCTBOBAThH B MPUHOCAIIMX ~ BPEA  OKPYKAIOMIEH | sxomormueckn menecooGpasHoro
ype3BpluaiiHplx | CPEAC, NOBEJCHUS B OBITY U TPYIOBOM
CUTYyaLUsX - YMCHuC OpOrHO3MPOBATD | neqTeILHOCTH B ensax
HEeONmaronpusTHbIC SKOJIOTUYECKHE | coXpaHeHHs CBOETO 3I0POBbS H
MOCJIE/ICTBHS NPEIMPUHAMACMBIX | okpyIKafoLIei IPUPOTHOIN
JICHCTBUI, IPENOTBPAIATh HX; Cpenbl; Y4YUTBIBATH OIACHOCTH
- PacIIMpeHHe OMbITa JEATENBHOCTH | go3elicTBHS Ha JKUBBIC
9KOJIOTUYECKOW HaINpPaBJIECHHOCTH; OpraHH3MbI OTIpe/IeTIeHHBIX
- OBIQICHHC  HABBIKAMM Y‘IE’6H0' BEUIECTB,  I[OHUMAasi  CMBICI
HCCIICIOBATEIBCKON,  HPOCKTHOM M | oranarand MpeiebHOi

COIIMAIBHOM JIeSITEILHO CTH,

HOHYCTHMOﬁ KOHIICHTpAUH




IIK 5.3. - NOHUMATh u HUCTI0JIb30BATh

KoHTponupoBaT | IpeuMylecTsa KOMaHTHOM u

b COCTOSIHUE WHIUBUAYAIBHON pabOTHI;

paboumx MecT M | - IPHHUMAThL  LEIM  COBMECTHOM

06opymoBaHus NEeSTETbHOCTH, OpPraHU30BBIBATH U

Ha y4acTKe B KOOPJWHHUPOBATh JIEHCTBHUS IO €€

COOTBETCTBHUH C JOCTHXXCHUIO: COCTaBJIATH I1J1aH

TpeOOBaHUAMH JNEUCTBUM, paclnpelensiTb poiaud C

OXpaHbl Tpyza; | YICTOM MHEHUI Y4aCTHUKOB
00CyX/1aTh pe3ynbTaTbl COBMECTHOM

IIK 5.4. paboThI;

Kontponuposar

b BBITIOJITHCHUE

TpeOoBaHUM

MOKapHOU

0€30IMacHOCTH.

1.2 CucreMma KOHTPOJI M  OUEHKH OCBOCHHMS  IPOrPaMMbI
001eo0pa3oBaTeIbHOM TUCIIUILIMHBI
1.2.1. ®opmbl nnpoMexxyTouHol arrectauuu mo OO/]

O01meoOpa3zoBarebHAsH IMCHUIJINHA DopMbI POMEKYTOYHOM ATTECTALMHU
OO/. 07 Xumust HuddepenunpoBanHbIii 3a4eT

1.2.2. Opranuzanmsi TEKYILIETO KOHTPOJS YCHEBAEMOCTH, MPOMEXKYTOUHOU
aTTEeCTAIMH 110 UTOTaM OCBOCHHSI IPOTpaMMBbI 00111€00pa30BaTEIbHON TUCIIUTIITUHBI
Koutpons u  omeHka  pe3ynbTaToB  OOYYEHHsS  OCYIIECTBIISICTCS
NPEeToaBaTeIeM B MPOIIECCE MPOBEACHUS MPAKTUYECKUX 3aHATUN U TAOOPATOPHBIX
paboT, TeCTUPOBAHMS, a TAKKE BBIMOJHEHHUS OOYYAIOIIMMUCS WHIWBHIYaTbHBIX
3ananuii. Pe3ynpTaTel 00yueHus OMpenemstoT, YTo 00ydaronmecs: J0KHBI 3HATh,
MMOHUMATh U IEMOHCTPUPOBATH 110 3aBEPUICHUU U3YUYECHHS AUCIUTIIIUHBI.

st hbopMupoBaHUs, KOHTPOJIA M OIICHKH PEe3yJIbTAaTOB OCBOCHHS Y4eOHOMH
JUCUUIUIMHBI UCTIONB3YETCS] CUCTEMA OLIEHOYHBIX MEPONPUITUI, IPECTABIIAIONIAs
co00ll KOMIUIEKC YYEeOHBIX MEpONPHITHH, COTJIACOBAHHBIX C peE3yJlbTaTaMu
oOyuenwust u chopmynupoBarHbix ¢ yaetoM OI'OC COO (mpeaMeTHbIE pe3yTbTaThI
no pucuuiuinae) u ®I'OC CIIO.
2. 3agaHMs JAJd8 KOHTPOJS M  ONEHKH OCBOEHHMSI MPOrpaMMbl
001meo0pa3oBaTeJIbHOM TUCHUILIUHBI

2.1. 3apgaHus Ui TeKyero KOHTPOJIA
2.1.1. Tembl 10KJIA10B
1.broTexHOIOrUs U TeHHas HHXKEeHepHusi — TexHosoruu X XI Beka.

2.HaHoTexHOJIOTHSI KaK NPUOPUTETHOE HAMPABJICHUE PA3BUTHS HAYyKU U
npousBoAcTBa B Poccuiickon @eneparumu.
3.CoBpeMeHHbIe METO/IbI 00€33apa>KUBaHuUS BOJIBI.



4. Annotponusi METaIOB.

5. XKuzup u pesrenbHocTh . 1. Menaeneena.

6. «Ilepuoanueckomy 3aKoHy Oyylllee HE TPO3UT PA3PYLICHUEM. .. ).

7. Cunte3 114-ro snemMenta — TpuyM@ pocCUUCKUX (PU3UKOB-SIEPIIUKOB.

8. M3oTombl Bogopoaa.

9. Ucnonb3oBaHue paiuOaKTUBHBIX U30TOMOB B TEXHUYECKUX LESX.

10. PeHTreHoBCKOE M31yYEHHUE U €r0 UCIOJIb30BAHUE B TEXHUKE U MEAUIIMHE.

11. PactBOpbI BOKpYT Hac. Tunel pacTBOpPOB.

12. Boaa xak peareHT U cpeja il XMMHYECKOro Mpolecca.

13. Kuznsp u nesrensHocts C. Appenuyca.

14. Bxnag OTEYECTBEHHBIX YYEHBIX B pa3BUTHE TEOPUM BJICKTPOJIUTUUYECKON
JUCCOLIMALINH.

15. YcTpaneHue »ecTKOCTH BO/Abl HA TPOMBIIUICHHBIX MPEAIPUITHSIX.

16. CepHas kuciioTa — «xj1e0 XMMUYECKON MPOMBIIIICHHOCTH.

17. Ucnionb3oBaHME MUHEPATILHBIX KUCIOT Ha IPEANPHUATUAX PA3TUUHOTO MPODUIIS.
18. OkcHibl ¥ COMU KaK CTPOUTENIbHBIE MAaTEPUAIIBI.

19. Ucropus rumnca.

20. IToBapeHHas cOJIb KaK XMMUYECKOE CHIPBE.

21. MHoronukui kapOOHAT KaJblUs: B MPUPOE, B MPOMBIIIJIEHHOCTH, B OBITY.

22. Peakiuu ropeHust Ha MPOU3BOCTBE U B OBITY.

23. BupTyanbHO€ MOJEIUPOBAHNE XUMHUUYECKUX TIPOLIECCOB.

24. DneKTpoJiu3 PacCTBOPOB AJIEKTPOIUTOB.

25. DRIeKTpoJiu3 paciiiaBOB JIEKTPOJIUTOB.

26. [IpakTrueckoe MIPUMEHEHUE AIEKTPOJIN3a: paduHUpOBaHUE,
rajbBaHOIJIACTUKA, TAJIbBAHOCTETHSI.

2.1.3. Tembl nis1 pedepaToB
. [Ima3ma — 4eTBepTOE COCTOSTHUE BEIIECTBA.

. AMop(dHBIE BeIIeCTBa B MPUPOJIC, TEXHUKE, OBITY.
. OxpaHa OKpy’KarolIe cpeibl OT XUMHUUECKOTO 3arps3HEHUS.

1
2
3
4. Konn4ecTBEHHbIE XapaKTEPUCTUKHU 3arpSA3HEHUS OKPY KaIOIIE Cpeibl.
5. [IpuMeneHne TBEpOTO U ra3000pa3Horo okcuaa yriaepoaa (IV).

6. 3amuTa 030HOBOTO AKPaHa OT XUMUUYECKOTO 3arps3HEHUS.

7. TI'pyOomucnepcHble CHUCTEMbI, HX KjlacCU(UKAIMSI U HCIOJIb30BAaHUE B
poecCHOHaNbHOM NESITETEHOCTH.

8. Kocmetnueckue renu.

9. IlpuMeHeHnEe CyCIEH3UM U AMYJIbCUN B CTPOUTEIBCTBE.

10. Munepasibl ¥ TOpHbIE TOPOBI KAK OCHOBA JIUTOC(hEPHI.



Tema 1. OcHOBHBIC MOHATHUA U 3AKOHBI XUMWHU
1 BapuaHT

3ananue 1. Kakue U3 clenyrolMX Ha3BaHUW OTHOCATCS K (DU3UYECKUM Team:
CTEKJIsIHHAsl Koi0a, *ejne30, allOMUHHMEBasi MPOBOJIOKA, 30JI0TO, MEIHAs MOHETAa,
JNIEPEBAHHBIN IITATHUB.

3ananue 2. W3 npemsioKeHHBbIX YpaBHEHMI XMMHUUYECKUX peaklnil BbIOepuTe Te,

KOTOPBIE OTHOCSITCS K PEaklUsiM pa3IoKeHUs U pacCTaBbTe€ B HUX KOA()(PUIIMEHTHI:
a) Si + O, — SiO,

0) NHsNO, — No1 + H20

B) HCl + Zn — ZnCl; + H»1

r) H,SO4 + Ba(OH), — BaSO4 + H,O

1) (CuOH),CO3 — CuO + CO2 1 + H,0

Omanon omeema:

1. duznyeckue Tena: KOJI6a, IMPpOBOJIOKA, MOHCTA, IITATUB.

2. YpaBHEHUs] XUMHUECKUX PEAKLIUM, OTHOCSIIMECS K PEAKIUAM Pa3JIOKCHHUS:

6) NHs NO, — Not +2 H,0
IL) (CUOH)2C03 —2Cu0 +CO2 1 + H,0O
2 BapuaHT

3amanue 1. V3 mepednsi c1oBOCOYETaHHW BBIOEpUTE HA3BaHUS BEIIECTB: 30J0TOE

KOJIbIIO, ITIOJIU3THUIJICHOBAS INICHKA, KCJIC3HA JIOJKKA, MpaMOpHasd IJIMTa, CIIMPTOBKA.

3amanue 2. V3 npennoKeHHBIX YpaBHEHUN XUMHUUYECKUX pEaKlUil BpIOepUTE Te,

KOTOPBIC OTHOCATCA K pCaKIUAM COCANHCHUA N PaCCTABLTC B HUX KOB(l)(l)I/II_[I/IeHTBI:
a) ZnS + 0, — ZnO + SO,1

6) K + H,0 — KOH + Ha?

B) NazCOj3 + Ca(OH); — NaOH + CaCOs |

r) Na,O; + Na — NayO



n) Fe + Cl, — FeCls
Omanon omeema.

1. BeriecTBa: 30710T0, MOMMATUIICH, KEJI€30, MPaMOp, CITUPT.

2. YpaBHEHHS XUMUYECKUX PEAKIUNA, OTHOCSAIIMECS K PEAKIIMAM COEIUHEHHUS:

r) Na,O + 2Na — 2Na,O
1) 2Fe + 3Cl, — 2FeCls
3ananue 3. Pemuts 3a1auy.

VYrieBogopo, MIOTHOCTh MapoB KOTOPOTo 1Mo BoAopoay paBHa 15, cogepxkut 80%

yraepozaa. Haiinure ero MmosnekynsapHyio Gopmyiy.

Omanon omeema:

Jlano: Pemienue:

w (C) = 80% 1. O603HaunM Gopmyiy yriaesonopona Cx Hy

D m2(Cx Hy) =15 2. Berauciau MaccoBylo 0J110 BOJIOPO/ia B COCIMHEHUH:
Haittu: Cx Hy -? w (H) =100% - w (C) =100 % - 80 % = 20%

3. Haitgem, ckonbko mo macce npuxoaurcs Ha C u H
30- 100%
X —80%, X=24 (C)

30-24 =6 (H)

4.0mnpenenm 41ciao aTOMOB B BEIIECTBE:

n(C) = 24/12 = 2 momnn

n (H) = 6/1= 6 moms.

Otset: Cz He - 3TaH.

Tema 2. Ilepuogmuyeckuidi 3akoH u Ilepuoguueckast cucremMa XMMHYECKHX

sjemenToB /.M. MenaeseeBa.



3ananue 1. IlpoBepounas padora
1 BapuaHT

1. laiiTe XapakTepUCTUKY XUMHUUECKOTO JIEMEHTA MarHus 1o IUiaHy:
a) MOJIOKEHUE XUMUUYECKOTO AJIEMEHTa B MIEPUOIUUECKON CUCTEME;
0) cTpoeHue aToMa;

B) METaJUI WJIK HEMETAJUT U TIOYEMY;

r) popMyJia BBICIIETO OKCHIA U €r0 XapakTep;

1) ¢hopmysia BBICIIEr0 TUIPOKCU/IA U €TO XapaKTep;

€) JieTyuee BOJOPOIHOE COEIMHEHNUE;

)K) U3MEHEHHE CBOMCTB BHYTPH I'PYIIIIHBI 110 CPAaBHCHUIO C COCCAHUMU 3JICMCHTAMM.

Omanon omeema:

XapakTepuCcTHKa XUMUYECKOTO DJIEMEHTA:

a) Mg — anemenr |1l nepuona, |l rpynmel, rIaBHON NOATPYMIIE;
0)Z=+12;p*=12;e=12;n°=24-12 = 12;

B) MarHui sSIBJISICTCS METAJIJIOM, T.K. Y HETO Ha BHEITHEM YHEPTETHUYCCKOM YPOBHE
HaXOJUTCS 2 €;

T') BBICIITNI OKCUI MarHusg umeeT Gpopmyiny MgO — 3To OCHOBHBIN OKCH/T
(B3aUMOJICUCTBYET C KUCIOTAMHU);

J1) MarHuiO0 COOTBETCTBYET BhICIINI Ookcu coctaBa Mg (OH)2 — ocHOBaHue;
€) JieTy4yee BOJOPOJHOE COETMHEHUE MarHuil HE 00pa3yerT;

) METaJNIMYECKHE CBOMCTBA BHYTPH I'PYIINbI CBEPXY BHU3 YCUINBAIOTCS,
CJIeIOBATEIbHO, Y MarHus BBIPAXKEHBI CUIIbHEE, YeM Y Oepuiutns, HO ciabee, 4em y
KaJbL .

2 BapuaHT

JlaTh XapaKTepUCTUKY XUMHUYECKOTO dJIEMEHTA CEPHI 110 TUIAHY:

a) MOJOKEHNE XUMHYECKOTO JJIEMEHTA B MEPUOINIECKON CUCTEME;
0) cTpoeHue aToma;

B) METAJUT WM HEMETAILT U TIOYEMY;

r) popMyJia BBICHIEr0 OKCHA U €r0 XapakTep;



1) ¢bopmysia BEICHIETO TUPOKCU/IA U €TO XapaKTep;

€) JileTyuee BOJAOPOIHOE COEIUHEHNUE;

’K) I3MEHEHHE CBOMCTB BHYTPHU TPYIMIIBI IO CPABHEHHUIO C COCEAHUMHU AJIEMEHTAaMHU
Omanon omeema:

XapaKTepUCTHUKA XUMUYECKOTO dJIEMEHTA:

a) S —anemenr |l nepuoaa, 1V rpynnel, rimaBHONU NOATPYNIIBL;

0) Z=+16; p* =16; e = 16; n° = 32-16 = 16;

B) Cepa SIBJIACTCS HEMETAJIJIOM, T.K. Y HE€ Ha BHEIITHEM YHEPreTUYECKOM YPOBHE
HaxoauTcs 6 ¢€;

T') BBICIINKM OKCUJ cepbl uMeeT hopmyny SOz — 3TO KUCTOTHBIA OKCHT
(B3aMMOICMCTBYET C OCHOBAHUSIMHU );

1) cepe COOTBETCTBYET BhIcIIMM okcu coctaBa HoSO4 — kucnora;
€) JleTyuee BOAOpOAHOe coenunenne umeet Gopmyny HaS - cepoBonopos;

)K) HEMETAINYECKHE CBOMCTBA B I'pyniic CBCpPXy BHU3 OCJIa6CBaIOT,
CJICOOBATCIIBHO, Y CCPbI BHIPAKCHDBI cna6ee, 49CM Yy KHUCJIOpPpOJa, HO CHUJIBHEC, UCM Y
CCJICHA.

3amanue 2. HanummTe 251eKTpOHHBIE KOHPUTYPAITUH aTOMOB 3JIEMEHTOB,
UMEIOLIUX MOPSIKOBBIC HOMEpa 6, 15, 23.

Omanon omeema:

6C 15% 25% 2p?

15P 1s? 25? 2p® 352 3p°

23V 1s? 252 2p® 3s? 3pP 3d° 4s?

Tema 3. CTpoeHue BemecTna.

3aganue 1. XuMHUECKUN TUKTAHT MO TEME «ATperaTHbIE COCTOSIHUS BEIIECTBAY
Bcmasvme nponywennsie cnosa 6 npednooicenus:

1. B coctosinum ........... HaxoaAuTCs BCIICCTBO 3BC30 U BCIICCTBO, HAITOJIHAIOIICC

MCKIIAaHCTHOC, MCIK3BC3JHOC U MCKT'AJIAKTHUICCKOC IIPOCTPAHCTBO.

20 i - COCTOSIHUE XapaKTePHO TE€M, YTO OHO HE COXpaHseT HU (HopMy, HU

00BeEM.

3. Ilpu HU3KKMX TeMIepaTypax BellecTBa 3aMEP3al0T U MPEBPAIIAIOTCA B .........

TCJ1a.



4. o 3aMoJIHAET BCE JOCTYIMHOE MPOCTPAHCTBO U MPOHUKAET B JIIOOBIE €TO

3aKOYJIKH.

5. BemectBo B ........... COCTOSIHMM CYILECTBYET B OIIPEACIEHHOM UHTEpBaje
TEMIIEPATyp, HIUKE KOTOPOIO MEPEXOUT B TBEPAOE COCTOSHUE (ITPOUCXOIUT

KpUCTAJIA3aIH ).

Omanon omeema:

1. B cocTossHMM NMJ1a3Mbl HaxXoIUuTCsa BCIICCTBO 3BC3 U BCIICCTBO, HAITIOJIHAROIICC

MCXKINIAHCTHOC, MCIK3BC3THOC U MCKTAJTAKTHICCKOC ITPOCTPAHCTBO.

2. ZKMIKOCTB - COCTOSTHUE XapaKTEPHO T€M, YTO OHO HE COXpaHsieT HU GOopMy, HU

00BeEM.

3. HpI/I HHU3KUX TEMIICpATypaxX BCHICCTBA 3aMCP3ar0oT U IIPCBPAIIAIOTCA B TBEPAbLIE

TCJIA.

4. T'a3 3amojHsET BCe AOCTYIIHOC IIPOCTPAHCTBO H IIPOHUKACT B JIO0BIE €ro

3aKOYIJIKH.

5.BemiectBO B JKMAKOM COCTOSSHUU CYIIECTBYET B ONpPENENEHHOM HHTEpBale
TEMIIEpPaTyp, HUKE KOTOPOTO MEPEXOJUT B TBEPIOE COCTOSHHUE (IMPOUCXOAUT

KpUCTAJIN3AIUA ).

Tema 4. Bona. PactBopsbl. PacTBopenue.

3ananue 1. [IpoBepounas pabora mo TeMe «IJIEKTPOTUTUIESCKAS T CCOLTUAIINS.

1. Uem oTnnMyaercs IHCCONMAIUSA CIA0BIX JJICKTPOJMTOB OT CHIIBHBIX?
Hanumure ypaBuenus nuccoraiuu Bemiects: HI, Ca (NOs)2, H NO..

DOmanon omeema:

CurnpHble QJICKTPOJIUTBI — 3TO COCAHMHCHHA, KOTOPLIC B BOJHBIX PpPaCTBOPAXx
MMPAKTUYCCKHU ITOJITHOCTBIO AUCCOMMHUPYIOT Ha NOHBI. VY Takux QJICKTPOJIHUTOB CTCIICHDb

aucconuanuvu CTpEMUTCA K CAMHUIIC.

Cnabnie QJICKTPOJINTEL B HE3HAYUTEIILHON CTCICHU pacimagaroTCad Ha HOHBI, HX

CTCIICHDb JUCCOINHUAIMN CTPCMUTCA K HYJIIO.



HI=H"+ I
Ca (N03)2 =Ca%*+2 NO3
HNO; — H"+ NO»

Tema 5. Kinaccnpukanus HeopraHM4eCKHX COeIUHECHUI U UX CBOICTBA.

3ananue 1. Hanummure ypaBHEHUs peakui, ¢ IOMOIIBIO KOTOPBIX MOXHO
OCYILIECTBUTH CIEAYIOIINE TPEBPALLCHHUS

1 2 3
Cl, — HCI — NaCl — AgCl

Omanon omeema:

1) Cl;+ H, — 2HCI?
2) HCI + NaOH — NaCl +H;0
3) NaCl + AgNO3; — AgClI| + Na NOs
4) Cl;+ Na — NacCl
5) HCI + AgNO3; — AgCl| + HNOs
3aganue 2. Hanummure ypaBHEHHMSI BCE€X BO3MOXKHBIX YpPAaBHEHMH peakluil, ¢

TIOMOIIBI0 KOTOPBIX MOXHO TMONIY4HTh Cyibdar xemnesa (11)?

Omanon omeema:

1) Fe + H,SO4 — FeSO4 + HzT
2) FeO + H,SO4 — FeSO4+ H,O
3) Fe(OH)z + H,SO4 — FeSOs + 2H,0

Tema 6. Xumnueckue peakium.

3ananue 1. Jlana oOpatumas xumuueckas peakiusi: Nz + 3H, — 2 NHs. Kak Gyner
BIIUSITH HA CMEIIIEHUE PAaBHOBECHS: 1) yBETMUEHUE TEMIIEPATyphl U 2) YBEITUYCHHE

aBiIeHUA?
Dmanon omeema:

Cornacuno npunnuny Jle Illarenbe: ecnum Ha CUCTEMY, HAXOIAIIYIOCS B COCTOSHUU

paBHOBECHS, OKAa3bIBAIOT BHEILIHEE BO3JCUCTBUE (M3MEHSIOT TeMIepaTypy,



1)

2)

JaBJICHUC WJIM KOHICHTPAIHIO BCH_IGCTB), TO B CUCTCMC IPOHUCXOJHUT CMCIICHHUC

paBHOBECHS- BOZHUKAET MPOLECC, OCTAOISIONINMI 3TO BO3AEHCTBHUE.

Ecnu B cocTOsSiHUM paBHOBECHS YBEIMYHUTH TEMIIEPATYPY PEAKIIMOHHON CMECH, TO ITO
BBI30BET YCKOPEHHOE PA3JIOKCHUE aMMMAKA, T.€. CMELICHUE PABHOBECHS BIIEBO. JTO
peakius >HAOTEpPMUYECKas, UAET C MOIJIOIIEHUEM TEIUIOTHI, W, CJIEIO0BATENIBHO,
CUCTEMA MPETSITCTBYET NOBBILIEHUIO TEMIIEPATYPHI.

CuHTE3 aMMMaKa CONPOBOXKIAETCA NMOHUKEHUEM JABIICHUs, TaK KaK U3 YETbIpEX
00BEMOB HCXOAHBIX ra30B IONy4aeTcs JBa 00beMa razo00pa3HOro Hpoaykra (B
COOTBETCTBHM C KO3(p(UIIMEeHTaMH B ypaBHEHMHM peakuuu). Ecnu B cocTossHUM
PaBHOBECHS YBEIUYUTH JABJIECHHUE B CUCTEME, TO PABHOBECUE CMECTUTCS BIIPABO: IPU
TOM 00BEM CMECH YMEHBIIUTCA, U JaBJICHUE Takxke cTaHeT MeHblue. [lomyyaercs,
YTO YBEJIMUYEHUE [IaBJICHUS CMEIIAET PABHOBECUE B CTOPOHY TOM pEaKUUU, KOTOpas
COIIPOBOX/IAE€TCSl YMEHBIICHUEM CYMMapHOT0 00beMa ra3000pa3HbIX BEIIECTB.

Tema 7. MeTa/uIbl 1 HEMETAJIBI.
3amanue 1. Tect
1 BapuanT
1.C kakuMu U3 CIEIYIONIUX BEIIECTB HEe OyIeT B3aUMOCHCTBOBATh ATFOMUHMH ?
a) Bro, CI’zOg, Hy, KOH;
0) HNO3, (xomo.), Ha;
B) H20, HNO3s(xo0mos.);
F) Cl’zOg, HzO, S, Bro.
2. Kakoii MuHepas aJlOMAHMS JIEKUT B OCHOBE JIPArolieHHOTO KaMHS U3yMpPya?
a) OOKCHT;
0) KOpyH/;
B) KPUOJIUT;

I') AJIyHUT.



3. Kakue BemecTBa 00pa3yroTcs py MpOKaIMBaHUU ManaxuTa?
a) Cu, H20, COy;

0) CuO, COg, H0;

B) Cu20, CO2, H,0;

r) CuOH, CO, Cu.

4. YUem omnpenensieTcst BpeMEeHHasi 5KECTKOCTh BOJIbI?

a) conepxanuem CaCOz u MgCOs;

0) comepxkannem Ca(HCO3); u Mg(HCO3)2;

B) coaepxkanrieM CaSO4 1 MgSOy;

r) conepkannem Ca(HCO3),.

5. C pacTBOpOM Kakoi coiu OyAeT B3auMOJEHCTBOBATH Kelie307
a) HgCly;

0) MgSOy;

B) KNOg3;

r) NaCO:s.

Omanon omeema:

0
0
0
0

o~ 0 DdE

a

2 BapuaHT
1.ITpu npokanmBanuu okcuaa meau (1) € yriem obpasyrores:
a) Cu, COy;

0) CuO, COy;



B) Cu, CO;

r) CuO, CO.

2. KakuM peakTMBOM MOKHO OIIpeaeauTh nousl Cu?* B pacteope?
a) HoSOy;

0) KOH;

B) NH4OH,;

r) HNO:s.

3. Kakue u3 nepeuucaeHHbIX METAUIOB Oy IyT B3aUMOACHCTBOBATh C THAPOKCHIOM

Kaus?

a) Sn, Zn, Ag;

0) Zn, Cu, Ag;

B) Cr, Sn, Zn;

r) Cu, Ag, Zn.

4. Kakoil u3 MUHEPAJIOB COJCPKUT COCTMHEHUS HATPUS U KaJIusi?
a) CUJIbBUH;

0) CHIIbBUHUT;

B) KapHAJUIUT;

r) moTaul.

5. JIys Kkakoro BemiecTBa MyIIoHKa SBJISIETCS] KaUeCTBEHHOM peakIuei?
a) Hzo;

0) COg;

B) SOz;

r) NO3.

Omanon omeema:



1
2
3. B
4
5

Tema 8. OcHOBHBIC NOHATHS OPraHMYECKOM XMMHUH U TEOPUS CTPOCHHS

OpPraHM4YeCKMX COeIUHECHMH.

3apanme 1. Kakoli U3 NpHUBEJACHHBIX HUXKE YIJIEPOJHBIX CKEJIETOB M300pakaeT

COCANHCHUC, HA3BAHUC KOTOPOIrO HAYUHACTCS C Hpe(bHKca -130?

a)C-C-C-C-C 6)C-C-C-C-C
| | | |
C C C C
C
|
B)C-C-C-C-C-C NC-C-C-C-C
| |
C C

Omanon omeema:

Coenunenue (0), TaK KaK U30-COEAUHEHNE UMEET OJJHOYTIEPOIHOE PA3BETBICHUE Y

MIPEANOCISHETO aToMa JJIMHHON 1enu. BBIMpsSMUB W3TK0, MOTYyYUM CKEJIETHYIO
Gopmyy
c-Cc-Cc-Cc-C

|
C

3aganue 2. Kakue u3 cieyrommx yrieBo10poaoB ABIS0TCA npenebHbiMu: CeHig,

CoHa, C1oH22, C3Hs, Coo Hao, CeHe.

Omanon omeema:



[Ipenenbubie yrieBomopoabl uMeroT 001y Gopmyny CpHzn, €if COOTBETCTBYIOT

yrieBoopoibl, uMeroniue coctaB: CeHia, C10H22, C3Hs, Coo Hap.
3aganue 3. TepMUHONOTMYECKUN TUKTAHT.

Opranuyeckue BEIECTBA — ITO. . ...
BanentHOCTB — 37T0....

A.M. bytnepos ....

H3zomepsl — 3710.....

Panukan — »T0...

[IpuponHble OPraHMYECKHUE BEMIECTBA — ITO. ..

[IponyKThl rOpeHUsI OPraHUYECKUX BELIECTB . .....

© N o g~ w DN =

YFHGBO}IOPOJII)I — 3TO....

Omanon omeema:

1. Oprandyeckue BelIeCTBA — OTO COEQUHEHUS yriepoja ¢ JApYyTruMU
AJIEMEHTaMH, 3a HWCKIIOYEHHEM MpOCTEeUIuX (OKCHUAOB YIJIepojaa, YroJbHOU
KUCJIOTHI U €€ COoJieH, KapOuioB).

2. BaneHTHOCTP — 93TO CHOCOOHOCTH AaTOMOB XUMHUYECKHUX DIIEMEHTOB

00pa30BbIBaThH OMPEEICHHOE YUCIIO CBA3EH C IPYTMMU aTOMaMH.

3. A.M. BbyTiepoB — OCHOBOMOJIO)KHUK TEOPUU CTPOCHUS OPTaHUYECKUX
BEILIECTB.
4. N3omeppl — 3TO BellecTBa, HMMEKIIME OJWHAKOBBIM KAaYeCTBEHHBIW U

KOJIMYECTBEHHBIN COCTAB, HO PA3IMYHOE XUMHUYECKOE CTPOCHHE.

d. Panpukan — 310 yriieBonopoaHbINA OCTATOK, ITOIYy4YaeMbIi MTPU OTLIEIUICHUU OT
MOJIEKYJIbI YTJIEBOJAOPOAa OJTHOIO aTOMa BOJIOPO/A.

6. [IpuponHble oOpraHMYecKUEe BEIIECTBA — 3TO MPOAYKThI KUZHEACATEIbHOCTH
XKUBBIX OpraHu3MoB (OakTepuil, TpuOOB, PaCTEHUN, KUBOTHBIX) — OCJIKHU, KUPBI,
YIJIEBOJIbl, BATAMUHBI, TOPMOHBI U JIP.

1. [TponyKThl rOpeHUs] OPraHMYECKUX BEIECTB — YIJIEKUCIbIN Ta3 U BOJIA.

8. VYTI1€eBOJ0OpOIBI — BEIIECTBA, COCTOSIIINE U3 YIVIEPOAA U BOJOPOAA.

Tema 9. YriieBogopoabl U UX NPUPOJAHbIE HCTOYHUKH.

3aganue 1. Kakue THIIBI XUMUYECKUX PEAKIUNM XapaKTEPHBI JJIs1 AIIKEHOB?



Omanon omeema:

- Peakuuu npucoe1uHeHus

rugpupoBanne: CH,= CH — CHz+ H» — CH3 — CH2— CH3
ranorenupoBanue: CH,= CHz + Br, — CH, Br — CHz Br
runporanorennposanue: CH,= CH, + HCl — CH3 — CH.CI

H+
rugpatauusi: CH, = CH — CH,— CHz+ H, O — CH3z— CH- CH, — CH3
|

OH
- Peakuuu oxucneHust
ropenue: CoHs+ 302 — 2C0O271 + 2H0

KMnOg4
okucnenne: CH,= CH,+ [O] + H,O — HOCH, - CH,OH
- Peakiuu nonumepuzanuu
t, p, kat
nCH,=CH; — (- CH2-CH2-)

3aganue 2. JlaliTe Ha3BaHUs YIJIEBOAOPOJAaM B COOTBETCTBUU C IIpaBUJIaMU

HomeHkiarypsl MFOITAK:
a) CH,=CH - CH - CHz3 6) CH;— CH=CH - CH - CH3
| |
CHs CHs
CHs
|
B) CH3— C - CH,—-CH = CH; r) CH,=CH - CH,— CH3
|
CHs

Omanon omeema:

a) 3-meTmiiOyTeH-1



0) 4-METUIITICHTEH-2

B) 4,4-nuMeTHIIIICHTeH-1

r) Oyren-1

3ananue 3. Kakue u3 nepeurcieHHbIX CBOMCTB MPUCYIIU OCH30Y:

a) O6ec1BeTHasl )KUIKOCTh; 0) KpUCTAJUIbl CHHETO 11BETa; B) O€3 3amaxa;
') paCTBOPUM B BOJIE; ) SIBISECTCSI XOPOIIUM PACTBOPUTEIIEM ?
Omanon omeema:

a); 1)

3ananue 4. Hanummure ypaBHEHUs peakUuid, IPU MOMOIIN KOTOPBIX MOKHO

OCYIIECTBUTH CICAYIOIIUE TPEBPAICHUS :
CHs— X =Y — CeHsCl
Omanon omeema:

1500°C

2CH;— HC=CH+3H;? X -»t0o HC=CH
Caxr, 600°C
3HC= CH — C¢Hs Y — 510 CsHs
FeCls
CeHs + Cl, — CsHsCl + HCI

3ananue 5. 'padudeckuii AUKTAHT 1O TEME « AJIKAHBI».

HpaBI/IJIBHBIe CYXXKACHHUA OTMCTHUTDb 3HAKOM «t», a HCIIPABUJIbHBIC 3HAKOM «-».

1. B HazBaHusX npeenbHbIe YTIEeBOAOPOAbl UMEIOT Cy(PUKC — aH.

2. B monekynax npeaenbHbIX YIIIEBOIOPOIOB UMEETCS IBOMHAS CBSI3b.

3. B monekynax mpeaenbHbBIX YIIIEBOJOPOAOB TOJIBKO OJWHAPHBIE (MPOCTHIE)
CBSI3U.

4, AJKaHbI TOPSIT ¢ 00pa30BaHUEM YIJIEKUCIIOTO ra3a U BOJIBI.

d. JIns mpeiesbHBIX YIJIEBOJOPOAOB XapaKTEPHbI PEAKIIUN 3aMEIICHUS.



6.  Jlns ankaHOB XapakTEpHbI peaklUy MPUCOEANHEHUS.
1. B HazBaHusX npeenbHbIe YIIEBOAOPOALl UMEIOT CY(PPUKC — eH.
8. B Ha3BaHusAX aKkaHbl UMEIOT Cy(PPUKC — UH.

Imanon omeema:
+ —+++———
Tema 10. Kucaopoaconep:kammue oprannyecKue BenecTna.

3aganue 1. Kakue npu3Haku BEPHO OTPAXKAOT CBOWCTBA BEPHO OTPAXKAIOT
¢u3nueckre CBOWCTBA YKCYCHOW KHCJOTHI: a) TpU KOMHATHOW TeMIiepaType
OeciBeTHasi JKUIKOCTh; 0) rasoo0pa3HOe BelecTBO; B) 0e3 3amaxa; T) C
XapaKTepHbIM 3amaxoM; J) IUIOXO pacTBOpMMa B BOJAC; €) HEOIPAHHYEHHO

pacTBOpUMA B BOJIE; ) CJIA0BIN 3JIEKTPOIIUT;
3) CWJIbHBIN 3JEKTPOIUT?

Omanon omeema:

a, T, e, XK

3ananue 2. C nOMOIIbIO KAKOTO PEareHTa MOYKHO Pa3jInYUTh BOJHBIE PACTBOPHI

TJTFOKO3bI U CaXapo3bl?
Omanon omeema:

KauecTBennou peaKHHeﬁ Ha I''TFOKO3Y ABJIACTCA pCaKIMA «Cepe6p$IHOFO 3CPKaJIan:
tO
CH,0H — (CHOH); — COH + Ag0 — CH,OH — (CHOH)s — COOH + 2 Ag]

Caxapo3za He 00J1a/1aeT BOCCTAaHOBUTEJIBHBIMU CBOMCTBAMU U HE AA€T PEAKIIUU

«cepeOpsIHOTO 3epKajiay.
3anmanue 3. [IpoBepounas pabota o teme «Croxxabie d3GUphL. Kups».
1 BapuaHT

Bcmaevme nponyuiernHble cjioea 6 npedﬂoafcenuﬂ:



1. Peakiiuu KUcnoT co cnupTamu, Beaylue K 00pa3oBaHUIO CIOXHBIX 2(UPOB,
)3 P19 3 02721 20 s {03 (R
2. CBoiicTBO 2(pUpOB UMETH NMPUATHBIA apoMaT LBETOB, IUIOAOB, SAT0J HAXOAUT

IIUPOKOC MPHUMECHCHHUEC B ...ttt ittt iaeittteeanateeaanneasanannannnns

3. [Tpu TUAPOIIN3E CJIOXHBIX 3¢upoB oOpa3zyrorcs
4. Kupsil, Hapsaay Cc Oenkamu, BXOJST B
(70104 1 ) : TN

5. JKUpbl HEPACTBOPUMBI B ...vveeeneeeennnnnnnnns. , HO XOPOIIIO PACTBOPSKOTCS B
6. JKupsl SBISIFOTCA BaXXHOM COCTaBHOW YaCThIO HAIIEW MUILIH, TAK KaK MPU UX

OKHUCIICHHUU B OPTAHHU3ME . ...ttt eteteeenaneannnnnnsnnsesasseaasenanns
1. Me110 B IMPOMBIIIIJICHHOCTH
L0 ) A L 1 L PP

Omanon omeema:

1. Peakuuu KUCIOT CO CIUPTaMH, BeAylue K 0oOpa30BaHUIO CIOXHBIX 3(UPOB,

HA3bIBAIOTCS peaKIUsIMHU dTepupuKaunu.

2. CpoiicTBO 3()MpPOB UMETHh MPUATHBIA apoMaT I[BETOB, IJIOJIOB, STOJA HAXOIUT

IIMPOKOE MPUMEHEHNE B KOCMETUYECKOM U MUIIEeBOH NPOMbIIIJICHHOCTH.

3. Ilpu rugponuse CIOXKHBIX 3(GUPOB OOpa3yrOTCSA NpEAesIbHAsS OJHOOCHOBHAS

KapOOHOBasi KUCJIO0TA U NpeJebHbII 0THOATOMHBIN CIIUPT.
4. XKupsl, Hapsaay ¢ OeKaMH, BXOJAT B COCTaB MUIEBBIX MPOIYKTOB.

5. XKupsl HepacTBOpUMBI B BOJe, HO XOPOILO PACTBOPSIOTCS B OPraHUYeCKHUX

PacTBOpHUTECIAX: 6eH30JIe, TCTPAXJIOPMETAHE, T'CKCaHCE.

6. Kupsbl SBISIOTCS Ba)KHOW COCTABHOM YacThIO HAIEW MUINHM, TaK KaK MPH HX

OKHUCJICHHU B OPraHU3MC BBIACJIHACTCH JHCPIUs.



7. MBLIO B TPOMBIIIJIEHHOCTH MTOJYYalOT OMBUICHHEM KUPOB.
2 BapuMaHT

Bcmaevme nponyuieHHble Cjioéa 6 npedﬂoofcenuﬂ:

1. CrnosxHble 3pUPbI TPEXaTOMHOTO CIUPTA MITUIEPUHA U KAPOOHOBBIX KHCIIOT -
2.  Nnsa NOJTy4eHUs MblIa TpeOyroTcs MPEUMYILECTBEHHO
.......................... KUPBI

3. Peakuum »sTepudukanmym YacTto MPOBOJATCS B MPUCYTCTBUHM CHIIBHBIX

................ , TdK KaK HOHbI BOAOPOAa OKA3bIBAOT KATAJIUTHYICCKOC I[CﬁCTBPIG.

4, CHHTETHYECKHE CJIOKHBIC 3(QUPHI B BHJE (PPYKTOBBIX 3CCEHIMHA HapsAIy C
JIPYTHMH JTYIIACTBIMU BEIICCTBAMHU UCTIOJIB3YIOTCS B
10101017163: 701 (o 1 - ST

d. Macna — 3TO
6. [TpousBoacTBO MBbLIa
10110 <3

7. Mpbula 1O arperaTHOMY COCTOSIHUIO — OBIBAIOT  ......evvveennennnn... u

.......................

Omanon omeema:

1. Crnosxnble 2QUpPHI TPEXaTOMHOTO CIIUPTA TITUIEPUHA U KapOOHOBBIX KHCIIOT —
KM PBIL.

2. J171s1 mosty4eHus: Mbljia TPEOYIOTCSl TPEUMYIIIECTBEHHO TBEPAbIE KUPBI.

3. Peakmuu stepudmkanmum 4acto TPOBOASTCS B MPUCYTCTBUHA CHIBHBIX

KHCJIOT, TaK KaK HOHBI BOJAOPOa OKa3bIBAIOT KaTATUTUUYECKOE JICHCTBHE.
4, CunteTnyeckue cloxkHble 3UPbl B BUJIE (PPYKTOBBIX ICCEHIIMN HapsIy C
JPYTUMU TYIIUCTHIMU BELIECTBAMU UCIOIb3YIOTCS B MPOU3BOACTBE NaphroMepHOi

IIPOMBIIIIJICHHOCTH.



S. Macna — 3To KuAKHe KU PBbI.

6. [IpousBojcTBO MbUIa TpeOyeT 00aBjieHHEe JYIIMCTHIX BeIIEeCTB,
rJIMIEePUHA, KpacuTe/eil, pACTUTEIbHbIX IKCTPAKTOB.

7. Mpblia 1o arperaTHOMy COCTOSIHUIO ObIBalOT TBEPABIMH U KUIKHUMH.
3amanue 4. B ueM 3aKJIO4AEeTCS NMPUHLHUIN JCUCTBUS CUHTETUYECKHX MOIOIIUX

CpEeNCTB?
Omanon omeema:

HpI/IHI_[I/IH IICﬁCTBHSI CUHTCTHYCCKUX MOIOMIUX CPpCACTB TOYHO TaKkou KC, KaK U Yy
MbLId. OJHAKO, OHHW HWMCIOT 3HAYUTCIIBHBIC IMMPCHMYIICCTBA. BO-HepBBIX, ux
pacTBOpPbI  HMCIOT HCﬁTpaHBHyIO, da HC HICJIOYHYIO CpPCHOy. BO'BTOPLIX,
CUHTCTUYCCKHUC MOIOIIUC CPCACTBA COXPAHAKOT CBOC ﬂCﬁCTBI/IC B JKECTKOM U JaxXKe
MOpCKOﬁ BOAC, IIOCKOJIBKY HX KaJbHOUCBBIC W MAIHUCBLIC COJIM PACTBOPUMEIL.
Bwmecte ¢ TeM octaTtku CTHPAJIBHBIX ITOPOIIKOB B CTOYHBLIX BOJAaX OYCHb MCIJICHHO
pasiaararoTcsia OMOJIOTHYECKHUM IIYTEM MW BbI3bIBAIOT 3arpsA3HCHHUC Opr}KaIOIHGﬁ

Cpepbl.

3aganue 5. Jlaiite Ha3BaHUs BenlecTBaM coriacHo HoMeHkIatypel MIOITAK:

a) CH3 — CH2 — CHz — CHz 6) CHs — CHz —CH - CH3
| |
OH OH
CHs;
|
8) CHs— CH — CH_ r) CHz — C - OH
| |
CH; OH CHs

Omanon omeema:

a) Oyranon-1



0) Oyranos-2
B) 2-METHUJIPOINaHoi-1
I) 2-MEeTUJIPONaHON-2

Tema 11. A3orcoaepxkamme oprannyeckue coeqnnenus. [loammepsl.
3amanue 1. Hanumure CcTpykTypHbIE (QOPMYJIbI BCEX HW30MEPHBIX aAMHUHOB,
cootBeTcTBYIOIMX cocTaBy CzHgN, 6e3 yueta aMUHOB IIMKIMYECKOTO CTPOECHHUS.

JlaliTe UM Ha3BaHMSI.

Omanon omeema:

a) CH3 — CHz — CHz — NH2 6) CH3 —CH - CH3
|
NH;

1-amuHOTIpONIaH 2-aMUHOIIPOTIaH
B) CH3 — NH - C2H5 P) CH3 —N - C2H5

|

CHs
METUIIATUIAMUH TPUMETUIIAMUH

CnenoBatenbHo, amuH coctaBa C3HoN nmeet uetbipe nuomepa.
3ananue 2. JlaHbl TpU OPraHUYECKUX BEIECTBA: TIIULEPUH, aHWIUH, MypaBbUHas
kucinora. Onpenennutre KakIoe BEUIECTBO C MOMOIIBIO XapaKTEPHBIX PEaKIUil.

CocraBbTe HanboJIee paMOHAIBHBIN IJIaH MPOBEICHUS YKCIICPUMEHTA.
DOmanon omeema:

I'muuepuH 1 MypaBbuHas KMCIOTAa XOPOLIO PACTBOPUMBI B BOJIE, 4 AHWJIMH ILJI0XO.
IIpu nobGaBiaeHun Boabl K mpoOam oTaenseM aHuiluH. l[IpoBoguM ¢ HuM
XapakTEPHYI0 XHUMHUYECKYI0 PEaKIUIO: B3aUMOJCHCTBUE C COJSHOW KHCIIOTOW,

MPOJTYKTOM KOTOPOU OyAET COJIb:

CeHs NH, + HCl — CsHs NH; * HCI



OcraBiuecs: 1Ba BeIIECTBA - TVIMIIEPUH W MypaBbUHAsS KHUCJIOTa — OMpeessieM
cinenytromum obpaszom. Ha mpoObl AeiicTByeM JakMycoMm, B KHCIOTHOW cCpene

JTAKMYC OKPAIIIMBAETCS B KPACHBIH IIBET.

[Tpu no6aBnenun HoSO4 MypaBbrHas KUCIOTa pasiaraeTcs ¢ 00pa3oBaHUEM OKCHIA
yraepoaa (IV), KoTopblii MOKHO OOHAPYXUTh, MPOMYCKasi €ro HajJ OKCUIAOM MeIu

J10 BOCCTAHOBJICHUA MCJIU.
H,S0,4
HCOOH — COt + H0

ITpu nevictBuu Ha riunepun pactBopa Cu(OH); oOpasyercs pacTBop riuiepara

MEANU TCMHO-CHUHCTO IIBCTA.

CH,0H OH CH,O \

| / | Cu + 2H,0
CH,OH +Cu — CH,O/

| \ |

CH.OH OH CH,OH

3amanue 3. Tect
1 BapuanT

1. Kax naspiBaercs BemectBo, popmyna koroporo CsHi206?

a) ppykTo3a

0) caxapo3sa

B) YTJIEBOJ

I') MOHOCaXapu/1

2. Kakas xumuueckas peakiiisi He CBOMCTBEHHa Kpaxmainy?
a) TUJIPOJIU3

0) c pacTBOpOM HOJ1a

B) BOCCTAHOBUTEJIbHAS



r) ¢ pactBopowm llIBeiiiepa

3. Monekyna IitoK03bl HMEET CBOWCTBA:
a) aJdbJeTHuI0B

0) criupTOB

B) COUPTOB U aJbJAETUIOB

I') MHOTOATOMHBIX CIUPTOB U alIbJETH]IOB

4. Kakoi MPOAYKT MOJYYACTCA IIPU OKUCIICHUN MOHOCAXapuJa0B CUJIIbHBIMHA

OKHCIIUTEIISIMHU ?

a) aJdbJETU/Ibl, STUIIOBBIN CIIUPT

0) TIIFOKOHOBAs KMCIIOTa

B) caxapHasi KUCJIOTa

T') aJIbJICTU/IbI, IIIECTHATOMHBIN CIIUPT COPOUT

3. I/ICXO,ZIHOG BCHICCTBO IJIA ITOJIYYCHUA PA3JIMIHBIX COGI[I/IHGHI/Iﬁ IIyTeM

OpOKEeHHSI: ITHIIOBOTO CIIUPTA, MOJIOYHOM KUCIOTHI U JIp.:
a) JaKkTo3a

0) ¢ppykTo3a

B) IUIFOKO3a

I) 1e30Kcupro03a

Dmanon omeema:

o ~ w0 N oPE
~

1 Bapmant



1. OCHOBHOW UCTOYHHK YHEPTHUH B KIIETKE:

a) Kpaxmain
0) ¢ppykTo3a
B) LIEJUTIOJI032
I') TJII0KO03a

2. YrneBobl, KOTOPbIE NP Pa3I0KEHUHU BOIOM, 00pa3yloT ABE MOJIEKYJIbI

MOHOCaXapHJI0B:
a) nucaxapubl

0) MOHOCaXapHabl
B) NIOJINCAXAPUIbI
T') OJINTOCAXapUIbl

3. HpOLIGCCLI 06pa30BaHI/ISI IMOJIUMECPOB, KOTOPBIC COIMMPOBOKIAOTCA BBIICIICHUCM

M0OOYHOT'0 HU3KOMOJIEKYISIPHOTO MPOAYKTA (BOJIBI):
a) peaKkiuu pasyioKeHUs

0) peakIuy MOJIMKOHIEHCAINH

B) pEaKIU MOJIMMEPU3ALIUU

') peaKuu U30MepHU3aLUU

4. Tlpu runponuse caxapo3bl 00pa3yrOTCs:

a) rII0Ko03a U ppykTo3a

0) MaTbTO3a M TAJIAKTO3a

B) KpaxMall ¥ IJII0KO3a

I') IEJUTI0I03a U MaJIbTO3a

5. YrneBon, SBIAIOMINNCS OCHOBHOM YaCThIO JPEBECUHBI:

a) TJIMKOTeH



0) XuTUH

B) ILIEJIIIOJI03a

r) pubo3a

Omanon omeema:

1. r

2. a

3. 0

4, a

5. B

2.1.4 KonTtpoabHble padoThI

KontpoabHas padora Ne 1
1 BapuaHT

1. JlaliTe XapakTepUCTUKY XUMHUYECKOTO 3JIEMEHTA HATPHS 110 IUIaHY:

1)  HaXOXJCHHE B MEPHOIMUYCCKON CUCTEME;

2)  CTpOCHHE aToMa,

3)  cTpocHHE AIIEKTPOHHOM U AJIEKTPOHHO-TpadGuIecKoit GopMyIIbI;

4)  ¢dopmyia BBICIIETO OKCH/IA;

5)  dopmyna BOJOPOIHOTO COCAMHEHHUS.

2. Pacniicath MexaHu3M 00pa3oBaHUsI XUMHUYECKOM CBSI3U B BEIIECTBAX:

BaO, HCI

3. Jlonmcarh ypaBHEHUSI XUMAYECKUX PEAKIIMN U ONPEIECIUTh TUIT XUMHAYECKON
peaKuuu:

Zn— Zn0O—ZnCl; —Zn(0OH),

4. CKOJIBKO MMPOTOHOB, HEHTPOHOB COAEPKAT SApa aTOMOB M30TOIIOB XJIOpa
35C| u 3Cl.
5. Omnpenennre OTHOCHTEIbHBIE MOJIEKYIISIPHBIE MACChI BEIIECTB:

Mr (CaSOq* H,0)=
Mr (FeSO4* H,0)=

KonTpoabHast pabora Ne 1

2 BapuaHT

1.JlaliTe XapakKTEPUCTUKY XMMHUUYECKOTO JIEMEHTA aTIOMUHUA 110 TUIAHY:

1) HaxoXkIeHUE B MEPUOAUIYECKON CUCTEME;

2) cTpoeHue aToMa;



3) cTpoeHue ANEKTPOHHOM U 3JIEKTPOHHO-TpaduyecKor (OpMyIIbl;

4) popmyra BBICIIETO OKCUIA;

5) dbopmyia BOIOPOAHOTO COCTUHEHUSI.

2.Pacniucath MexaHU3M 00pa30BaHUs XUMUYECKOHN CBSI3H B BEIIECTBAX:
Ba, NaCl

3.Jlonncarh ypaBHEHMS XUMUYECKUX PEAKUUWA W ONPEAECIUTh THUI XUMUYECKOU
peakiuu:

Cu—CuO—CuS0O,—Cu(OH);

4, CKOJBKO MPOTOHOB, HEUTPOHOB COAEPKAT fA/pa aTOMOB H30TOIOB XJIOpa
ZSSi 295i SOSi

5. OHpe,HeJII/ITe OTHOCHUTCIIbHBIC MOJICKYJIAPHBIC MACChl BCHICCTB:

Mr (Na2804 -10 HzO)z
Mr (MgSO4- 10 H,0)=

KontposbHas padora Ne 2
1 BapuanT

1. Hano BemectBo HNO3. HazoBuTe naHHOE BeliecTBO, COTVIACHO TMPaBHII
Mexnaynapoanoit HomeHknatypsl MIOITAK u palite eMy XapakTepHUCTHUKY 10
CIEAYIOIINM IPU3HAKAM:

a) HaJM4Me aTOMOB KHCIOPOJa, O) pacTBOPUMOCTh B BOJE, B) JIETYy4eCTbI)
CTaOMIIBHOCTB, /) TIO CTETICHH DJIEKTPOIUTUYECKON AUCCOLUALINH.

2. CocTaBbT€ ypaBHEHUS JUCCOIMALIMM BEIIECTB (B BOBMOXKHBIX CIIydasx):

NaOH, ZnO, A|(N03)3, FeC|3.

3. CocTtaBbTe MOJIEKYJISIPHBIE U HOHHBIE YPABHEHUS PEAKLIMI MEXKIY
BEILECTBAMMU:

KOH u MgC|2, Na,S u HCI.

4. Ocy1iecTBUTE NPEBPAILLICHUS. 3aMUIINTE HA3BAHUS MOJYYUBIINXCS BEILIECTB.

Zn —-Zn0 — ZnCl; — Zn(OH).,

5. BeiBequTe XUMHUECKYIO (POPMYITY MUTHEBOU COMBI, €CITH U3BECTHBI MaCCOBBIE

J0JU XUMHNYCCKUX 3JICMCHTOB:
o(Na) = 27,38%, o (H) = 1,19%, o(C)=14,29%, o(0)=57,14.

KonTpoabHast pabGora Ne 2
2 BapHUAHT

1. dano BemectBo MQ(OH), HasoBuTe maHHOE BEIIECTBO, COrJIACHO IPaBHIJI
MexnyHnaponnoii HomeHknatypsl HIOIIAK u pailite emy XxapakTepuCTHKY IO
CJIEAYIOIINM ITPU3HAKAM

a) KUCIIOTHOCTh, 0) pACTBOPUMOCTD B BOJIE, B) JIETY4ECTh, I') CTAOUILHOCTb.

2. CocTaBbTe ypaBHEHUS TUCCOLUAIIMY BEIIECTB (B BOBMOXKHBIX CIydasiX):

K3PO4, SiOz, A|2(SO4)3, FEC|2.



3. CocTaBbTe MOJNIEKYJISIPHBIE U HOHHBIE YPABHEHUS PEAKLIMI MEKIY
BEIIIECTBAMU.

Pb(OH), u HCI, Fe(OH); u HCI.

4, OcyuiecTBUTE NpEeBpaAILLCHUS. ANUIINTE Ha3BaHUS MOJYYUBIINXCS BEUIECTB.

P —-P,05 — H3PO;s — Cas(PO4)2

5. BeiBequTe XUMHUECKYIO (POPMYILY KHCIIOTBI, €CJIM U3BECTHBI MaCCOBBIE J10JIU
XUMHUYCCKUX DJIECMCHTOB:

o(H) = 2,04%, ® (S) = 32,65%, o(0)=65,31%

2.2. 3apaHus A IPOMEKYTOYHOM aTTecTaluu

Bonpocel k aiugdepeHUMpPOBAHHOMY 3a4eTy.

1. OCHOBHBIE MTOHATHS U 3aKOHBI XUMHH.

2. Crpykrypa Ilepuoandeckoii cucteMbl XUMHUYECKUX 351eMeHTOB J[. 1.
Menpeieena.

3 Bupl XuMudeckux cBs3eH.

4, Knaccuduxanus qucnepcHbIX CUCTEM.

3) Knaccugukanus pactBopos.

6. QHGKTPOHI/ITI/I‘IGCKEUI Jucconuranms. [lonoxenus TCOPpHUHN

BJIGKTpOHI/ITI/IIIGCKOﬁ AJUCConuralmu.

1. Kucnotsl, ux kinaccudukanusi ¥ CBONCTBA.
8. OcHoBaHus, UX Ki1accuUKanus 1 CBONCTBA.
9. Conu, ux knaccuduKanus ¥ CBONCTBA.

10.  Oxcunpl, uX KnaccuduKanus ¥ CBONCTBA.

11.  Knaccudukanus XUMHYECKUX PEAKIIUii B HEOPTAHMUECKOW XUMUHU.

12. CkopoCTh XUMHUUYECKHUX PEAKIIUH, €€ 3aBUCUMOCTb OT Pa3InYHbIX (DAKTOPOB.

13. OO6paTUMOCTh XUMHYECKUX peakiuii. Xumudeckoe paBHoBecue. CiocoOb
CMEILEHUS] XUMHUYECKOT0 paBHOBecus. [IpuBecTu mpumepsl.

14.  Xumuyeckue peakuuu, Uayime ¢ 00pa3oBaHUEM OCAJIKa, Ta3a WU BOJBI.
[IpuBectu npumepsl.

15.  Tlonsarue o MeTaiax, uxX Kiaccu(UKaIms, CriocoObI MOTYYCHHUS.

16. Xumuyeckue CBOHCTBAa METAJLIOB.

17.  Kopposzus meramioB. CriocoObl 3alIUThl OT KOPPO3UHU.



18.  Oprannueckas xumusi. OpraHMYecKHe BEIIECTBA: CTPYKTYpHbIE (DOPMYIIBL,
KJ1accuuKanus.

19.  Teopus cTtpoeHus: opranndeckux coenunenuid A.M. bytieposa.

20.  Kraccuduxanusi opraHu4ecKux BEIIECTB.

21.  Knaccudukanus XMMUYECKUX pPEaKIMil B OpraHM4eCKOM XUMUU.

22.  Anxanbl: 0011as XapaKTepUCTUKA, TOMOJIOTUYECKUN s, U30MEPHS,
HOMEHKJIaTypa.

23.  XuMHYeCKHe CBOMCTBA aJIKAaHOB.

24.  AnkeHsl: 001asi XapaKTePUCTHKA, TOMOJOTHYECKHUN PsifI, N30MEPHS,
HOMEHKJIaTypa.

25.  XuMHYeCKHe CBOMCTBA aJIKEHOB.

26.  JlueHbl U KaydyKHu.

27.  ANKuHBL: 00IIas XapaKTepUCTHUKA, TOMOJIOTHYECKHUNA PsJl, H30MEPHS,
HOMEHKJIaTypa.

28.  XWMHYECKHE CBOMCTBA aJKUHOB.

29.  Cnuprtsl: o011as XapakTepuCTHUKA, U30MEpHsl, HOMEHKIIATypa.

30.  XuMwuueckue CBOWCTBA CITUPTOB.

31.  ®eHou: 001Iasg XapaKTEPUCTHKA, B3AUMHOE BIUSHHE aTOMOB B MOJIEKYJIE.

32.  Anpaerunpl: 00IIas XapaKTEPUCTHKA, XUMHUYECKHUE CBOMCTBA.

33.  KapOoHOBBIC KHUCIIOTHI: 00Iast XapaKTePUCTUKA, TOMOJIOTHUECKUHN DS/,
MpUMEHEHHE.

34.  XuMHUYecKHe CBOWCTBA KapOOHOBBIX KHUCIOT Ha IPUMEPE YKCYCHOM
KHUCITOTHI.

35.  Kupsr: knaccudukanys, npuMeHeHne Ha OCHOBE CBOWCTB.

36.  Mbsura, knaccuduKanus, CriocoObI TOTyICHUS.

37.  YrneBojsl: KiaccuuKaIms,

38.  XuMmueckue CBOWCTBA YTJIEBOJOB HAa MPUMEPE TITFOKO3HI.

39.  AwmuHbL: knaccuduKaIms, HOMEHKIATypa, IPUMEHEHHE.

40.  benku: cTpykTypa, OMoIOrHYecKre (yHKITHH.

41.  lIBeTHbBIE peaKIuu OCIKOB.

42.  Tlommmepsl: oOmmas XxapaKTepUCTHUKA, Ki1acCUBUKAIIHS, TPUMECHEHHUE.



43.  Ilnactmacchl: 00111as XapaKTEPUCTUKA, KJIacCU(PUKaIIMs, OT/IeIbHbBIC

MMpCACTAaBUTCIIN.

2.2. 3ajanus IS IPOMEKYTOYHOM aTTeCTALMHU
[IpomesxxyTounas arrectauus (IudPepeHIIMPOBaHHBI 3a4eT) MNPOBOJUTCSA IO

OKOHYAaHUM  M3y4eHUs  00meoO0pa3oBaTEIbHOM  JAMCHMIUIMHBL  «XUMUSI».
(ITlpenogaBaTenb TPOBOAUT MPOBEPOUHYIO pabOTy, KOTOpas MpeAaHazHayeHa IS
MIPOMEKYTOYHOM aTTeCTallii, UTOTOBOM OLIEHKH y4eOHOM MOATOTOBKU CTYIEHTOB,
3aBEPIIMBIINX OCBOCHUE 00111€00pa30BaTeIbHON JUCIUTUIMHBI « XUMUS».

3amauelt MpoBeACHUS MPOBEPOYHOM pPaOOTHI SBISETCA ONPEICICHHE YpPOBHS
YCBOEHHUS COJEpKaHHUA O00pa3oBaHUs IO OOLIE00Pa30BATEIbHON JUCLHUIUIMHE
«XuMus».

3. Pexomenayemasi iuTepaTypa U HHbIe HICTOYHUKHA

OcHOBHBIE TeYATHbIE n3gaHnus

1. Xomuenko WM.I'. OOmas xumus. YueOHUK - 2-€ W3/., Uclp. u gom. - M.:
PUA «Hosas Boanay», 2021. - 463 c.: un., — ISBN 978-5-7864-0348-1
2. INa6puensa O.C. Xumusi: y4eOHUK TSI CTYI. YUPESXKICHUN cpel. mpod.

obpazoBanus / O. C. I'a6puensu, U. I'. OctpoymoB. - 6-e¢ usnm., crep. - M.:
Axanemus, 2021. - 272 c., ¢ uB. ui., — ISBN 976-5-4468-5991-7

3.2.2. OcHOBHBIE JIEKTPOHHbIE U3IAHUS

1.Y4eOHnbIit OHMAMH Kypc. XUMUS 7151 TpodeccHii U crienuaibHOCTe TEXHUYECKOTO
npoduiisi: yuyeOHUK i CTyH. yupexaeHuil cpea. mpod. obpazoBanus / O.C.
Iaopuensn, W.I'. OctpoymoB. 2020. Pexxum mocrtyma: https://www.academia-

moscow.ru/off-line/pdf/104117662f.pdf
2.YueOuplii oHmaiiH kypc. Xumusa 11 xmacc // MoOWIbHOE SIEKTPOHHOE

obOpasoBaHue: [caiiT]. — 2022. - URL.:
https://educont.ru/courses/list/course/b05f68c8-d52a-4bb1-93d2-698f26104408
(mata oOpamenus: 21.03.2023). - Pexum jgoctyma: s 3aperucTpup.

MOJIL30BATEJIEN.
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