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1. IlacmopT KOMILJIEKTA OLIEHOYHBIX CPEICTB
1.1. Ob61acTh NpUMEHEeHU S KOMILIEKTA OLIEHOYHBIX CPEJACTB

KoMrmiekT OlleHOUHBIX CpEeCTB MpeaHA3HA4YeH Jisi MPOBEPKU PE3YJIbTaTOB
ocBoeHus1 oOieoopazoBarenbHor aucuuinabl OO/, 12 Xumus (ganee - OO/)
obpazoBatenbHoil porpammel CI1O (manee OII CIIO) no cnenuansroctu 08.02.08
MoHTax 1 3KcIUTyaTaus 000pyA0BaHUS U CUCTEM T'a30CHAOKEHUS.
Ili1anupyembie pe3yabTaThl OCBOCHUA 00111€00pa30BaATE/IbHON JUCHUILINHBI B

coorBercTBUM ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Oco0oe 3HaueHue AucuMIUInHA uMeeT npu popmupoBanuu 1 pazsutuu OK u T1K.

- MHTEpeC K pa3Iu4HbIM  cdepam
pohecCHOHATEHON IS TEILHOCTH.

OBJjazenue yHUBepcaabHbIMU
Y4eOHBIMH MO3HABATEIbHBIMH
e CTBUSIMH

a) GazoBble JJOrHYecKHe AeliCTBHS:

- CaMOCTOSITEIILHO
(dbopMyIIMpoBaTh U  aKTyaJIU3UPOBATH
npooiemy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBJIHMBATh CYIECTBCHHBIH
IPHU3HAK WA OCHOBAHUS IS
CpaBHEHHMSI, KJIAaCCU(PUKAIIUN U
00001LIeHN;

- ONpeAensTh LENU AeSITENbHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTEPUHU UX
JIOCTIDKEHUS,

- BBISBJIATH 3aKOHOMEPHOCTH U
MPOTUBOPEUHS B pACCMATPUBAEMBIX
SIBJICHUSX;

- BHOCHUTH KOPPEKTHBHI B
IEITEIbHOCTD, OLIEHUBATD
COOTBETCTBHUE PE3YIHTATOB IIEIISIM,
OIICHUBATh PUCKU MOCIEICTBUN
IEITENLHOCTH,

- pa3BHUBATh KPEATUBHOE MBIIIJICHHE
MIPH PEIICHUH KU3HEHHBIX TPoOIeM

Kox u Pe3yabTaThl 0CBOEHUS AU CHMILIHHbBI
HAHUMEHOBaHUE
Oo0mue JucummimHapHble
(¢opmupyembIx
KOMIIeTeHI U
OKO01. B yacTu Tpy10BOT0 BOCIMTAHUSI: - BJIAAETh CUCTEMOM
Bri6upars XUMHUYECKMX 3HAHWHM, KOTOpas
- TOTOBHOCTb K TpYIy, OCO3HAaHHE .
CII0COOBI BKJIFOHACT: OCHOBOIIOJIArarInue
[IEHHOCTH MacTepPCTBa, TPYI0JI00HeE; 9
pelIeHus 3aaad . | TIOHATUS (XUMUYECKUNA DIIEMEHT,
- TOTOBHOCTE K aKTUBHOU
npodeccuoHab CATENLHOC CXHOTOMITCCKO aToM, DJJIGKTpOHHas 000J0YKa
o SITEJILHOCTH  TEXHOJIOTHYECKOU U
HOH ?0 ThHOR ATOABTOHHOC aToma, S-, p-, O-3JIeKTpOHHBIE
HaIILHOU HaIlpaBJIEHHOCTHU
JIeITeILHOCTHU I 5 p > | opbuTanu aTOMOB, HOH,
CIIOCOOHOCTbD WHUIIMUPOBATH
MPAUMEHUTEIBHO 11Ip > | MONeKyna, BaJICHTHOCTD,
MJIaHUPOBATH u CaMOCTOSITEIILHO
K Pa3IMYHBIM p ] 3JIEKTPOOTPULIATENBHOCTD,
KOHTEKCTaM BBIHOJIHATD TaKyto ACATCIBPHOCTS, CTETICHb OKHUCJICHUS, XUMHUYECKas

CBf3b, MOJIb, MOJISIDHAs Macca,
MOJISIPHBIA 00BEM, YIIIEpOIHBII
CKeJIeT, GbyHKIMOHAIbHAS
rpylna, paaukali, HM30MEepHus,
M30MEpbl, TOMOJIOTUYECKUI psif,
rOMOJIOTH, YIJ1€BOI0OPO/IbI,
KHUCJIOPOJI- U a30TcojepiKaline
COEJIMHEHNH, OHMOJIOTUYECKH
aKTUBHBIE BelllecTBa (yrjeBOJbl,
JKUPBI, Oenkuw),  MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHHUs, KpUCTAITUYecKast
pelieTka, THUIBl  XUMHYECKUX
peaxiuii (oKuCIHUTENBHO--
BOCCTaHOBUTEJbHEIE, 9K30-U
SHIOTEPMHUUYECKUE, peaxIuu
HOHHOTO  OOMEHa),  pacTBOp,
AIIEKTPOJIUTHL,  HEINEKTPOIIUTHI,
AIIEKTPOIUTHYECKAS
JIICCOIHALINS,
BOCCTaHOBHTEb,
XUMHUYECKOU
XUMHAYECKOE

OKHUCJIUTEIb,

CKOPOCTh

peaxiuu,
paBHOBECHE),
TEOPUH W  3aKOHBI  (Teopus
XUMHYECKOTO CTpOEHUS
opraHnyeckux BemecTB A.M.
bytneposa, Teopus




0) ©0a3oBbIe
JnefcTBUSI:

- BJIAJICTh HABBIKAMH Y4eOHO-
HCCIIEA0BATEIBCKON U IIPOEKTHOU
NEeSTEIbHOCTH, HAaBBIKAMH Pa3peIICHUS
npoOieM;

- BBISBIATH MPUIHHHO-
CJICJICTBCHHBIC CBSI3H H
aKTyaJIM3UpOBATh 33J1a4y, BHIIBUTATh
TUTIOTE3Y €€ pelIeHus, HaX0IUTh
apryMEHTHI JUIs JOKA3aTelIbCTBa CBOUX
YTBEPKJICHUM, 3a7aBaTh TapaMeTPhl U
KPUTEPHUH PEIICHUS;

XO0JI€ peleHUs OIICHUBATh UX
U3MEHCHHE B

- aHaJU3UPOBATH MOJTYYCHHBIC B
3a/1a4u Pe3yabTaThl, KPUTHUYECKU
JIOCTOBEPHOCTD, TPOTHO3UPOBATH
HOBBIX YCJIOBUSIX;

- YMETh NEPEHOCUTH 3HAHUS B
TTO3HABATEIHHYIO U TPAKTUUECKYIO
001aCTH KU3HEEITSILHOCTH,

- YMETh UHTETPUPOBATH 3HAHMS U3
Pa3HbIX MpeIMETHBIX O0acTel;

- BBIJIBUTATh HOBBIE UJIEH, TIpEJIaraTh
OPHUTHMHAJILHBIC TTOIX0/IbI K PEIICHUS;

- CIMIOCOOHOCTH WX UCIIOJIb30BAHUS B
MO3HABATEIBLHON U COI[MAIbHOM
MIPaKTUKE

HCCIea0BaATC/IIbLCKUE

IEKTPOJIIUTUYECKOU
JUCCOLMALIAY,  IIEPUOIANYECKUI
3akoH JI.M1. MenaeneeBa, 3aK0OH
COXpaHECHUS Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  S3bIK  XUMUH,
(aKkTOJIOrMYeCcKre CBEIEHUS O

CBOWCTBAX, COCTaBE, MOJIYYCHUHU
1 0€30IIaCHOM MCIIOJIb30BaHUN
BOKHEUIIINX HEOPTaHUYECKUX U
OpPraHMYECKUX BEIIECTB B OBITY U
MPaKTHYECKON JIeITEILHOCTH
JeJIOBEKa;

- YMETh BBISIBIISITh XapaKTEPHbBIC
MIPU3HAKU u B3aHMOCBS3b
W3YYEHHBIX TOHSATUH, IPUMEHSATD
COOTBETCTBYIOIIUE TOHATUS MPU
OIIMCAaHUU CTPOCHHUS U CBOMCTB
HEOPraHUIEeCKUX u
OpPraHWYeCKUX BEIMIECTB U WX
MIpEeBpaICHU; BBISBJIATE
B3aMMOCBSI3b XAMHYECKUX
3HAHHI C MHOHATUSIMU n
MpECTaBICHUSIMU TPYTUX
€CTECTBEHHOHAYYHbBIX
MPEIMETOB;

HCII0JIb30BaTh
XUMHYECCKHUX

- yMeTh
HAaNMEHOBaHMUSI

COCIMHEHUH  MEXIyHApOIHOTO
COr03a TEOPETUYECKOU u
MPUKIIATHON XUMHUH u
TPUBHATIbHbBIE Ha3BaHUS
BaXHEHIINX BEIIEeCTB (STHIICH,
aleTwieH, TIJMUepuH, (eHod,
dbopmanbaerum, YKCyCHast
KHUCJIOTA, TIUIMH, yrapHbIN ras,
YIJIEKUCITBIN ras, aMMHaK,
raiieHas W3BeCTb, HEraumieHas
U3BECTh, MHThEBAS coda U
IPYTHUX), COCTaBIATH (OPMYJIbI
HEOPraHUYeCKUX u
OpPraHUYEeCKUX BEILIECTB,
ypaBHEHHUSI XUMHAYECKUX
peakiuii, 0ObICHATh UX CMBICI;
MOITBEPKAATH XapaKTepHbIC
XUMHUYECKHE CBOICTBA BEIECTB
COOTBETCTBYIOIIIUMU
OKCIIEpUMEHTaMU U
YpaBHEHUU
peaKui;
- YMETh yCTaHABJIMBATh
MPUHAIISKHOCTh  H3YYEHHBIX

HCOPraHN4CCKUX n

3alIuCsAMU
XUMHYCCKUX




OPraHuYeCKUX
OINpPENEIEHHBIM  KJlaccaM U
rpynmam COEMHEHU N,
XapaKTepU30BaTh MUX COCTaB U
BaKHEUIIIHE CBOMCTBA,;
OIpPENEIATh BUIIBI XUMHUYECKHX
cBsi3el (KOBaJeHTHAs, HMOHHAs,

BCIICCTB K

MeTaJuIM4ecKasi,  BOJOPOJHAs),
THIIBI KpI/ICTaJ'IJ'II/I‘-ICCKI/IX
pemeTok BEIIECTB;

KJ'IaCCI/I(l)I/IHI/IPOBaTI) XUMHUYCCKUEC
pEaKIIni;

- copmupoBarthb
MPEJCTABICHUS: O XHUMHUYECKOM
COCTaBIIAIOIIEH
€CTECTBEHHOHAYYHOM  KAapTUHBI
MHUpa, POJIU XUMHH B MO3HAHUU
SABJICHUN [IPUPOIBIL, B
(GOopMUpPOBaHUM  MBIIUIEHUS U
KYJBTYpbI JINYHOCTH, ee
(GyHKIMOHAIBHOW TPaMOTHOCTH,

HEOOXOMUMOW  JIIsI  pEIICHUs
MPAKTHYECKUX 3a71a4 U
SKOJIOTUYECKH  00OCHOBAHHOI'O

OTHOIIEHHSI K CBOEMY 3/I0POBBIO
Y PUPOTHOM Cpenie;
YMETh MPOBOJUTH PACUETHl IO

XUMHAYECKUM  QopMynaMm |
YpaBHEHUSIM XAMHUYECKUX
peaknmuii ¢  HCIOJIb30BAaHHEM
(bU3NIECKIX BEJINYVH,
XapaKTepU3YIOIIUX BEIIECTBa C
KOJIMYECTBEHHOMN CTOPOHBI:
Macchl, oObema (HOpMasbHBIC
YCIIOBHSI) Ta30B, KOJIMYECTBA
BCIIIECTBA; UCIIOJIb30BaTh

CHUCTCMHBIC XMMHNUYCCKHNEC 3HAHUA

Ui TPUHSATHS  pElIeHUH B
KOHKPETHBIX JKU3HEHHBIX
CUTYaIUsX, CBSI3aHHBIX c

BCIICCTBAMHU U UX ITPUMCHCHHUEM

OK 02.
Hcnonb3oBath
COBpPEMEHHbIE
cpeacTBa
MOKCKa, aHaIn3a
u
UHTEpIIpeTau
uHpOpMaAIMA U
MH(POPMAIMOHH
bleé TEXHOJOTHU

B o01acTM UIEHHOCTHM HAYYHOIO

MO3HAHUS:
c(OpPMUPOBAHHOCTH  MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHUS HayKd u
00I11eCTBEHHOM NPAKTHKH,

OCHOBAHHOI'O Ha JuaJiore KyJibTyp,
CHOCO6CTBYIOH_ICTO OCO3HAaHHUIO CBOCTO
MCCTa B IOJIUKYJIBTYPHOM MHUPCE;

- YMETH IJIaHUPOBATH u
BBINIOJIHATD XHMHYECKUMN
SKCIICPUMCHT (HpeBpaH_leHI/ISI
OpraHn4YCeCKUux BCIICCTB npu
HarpCeBaHuu, MOJYUYCHUC 3TUJICHA
)41 HU3YUYCHUC €ro CBOﬁCTB,
Ka4YCCTBCHHLBIC pcaknuun Ha

aNbJIETUIbl, Kpaxmall, YKCYCHYIO
KUCIIOTY; JieHaTypauus OeIKoB
OpU  HAarpeBaHuHW,  LBETHBIC




JUTSI BBITIOJTHEHHSI | - COBEPILEHCTBOBAHUE S3BIKOBOM U | peakuuu  O€JIKOB; MPOBOJUTH
3a/1a4 YUTATEIbCKON KYIbTYPBl KaK CPEIACTBA | pEaKIMM  HOHHOTO  OOMeEHa,
npodeccuoHanb | B3aUMOJEHCTBUS MEXIy JIIOJAbMU U | ONPEACNIATH  CPeay  BOJHBIX
HO MO3HAHUS MUDA; PacTBOpPOB, KaueCTBEHHbBIC
JESITEIIbHOCTH - OCO3HaHME LIEHHOCTH  HAYyYHOH | peakiuu Ha CyibdaT-, KapOoHaT-
JESITEIbHOCTH, TFOTOBHOCTh | © XJIOPUA-aHUOHBI, Ha KATHOH
OCYIIECTBIISATh MIPOEKTHYIO U | aMMOHHUS, pemarhb
HCCIIEI0BATEIIbCKYIO JEATENLHOCTD | DKCIICPUMEHTAIBHBIC 3a7aud TI0
WHJUBUJIyaJIbHO U B TPYIITIE; TeMam «MeTtasuib u
Osiajenne «HemeTtaibi») B COOTBETCTBUU C
YHHBEpPCATbHBIMH Y4eOHBIMH HpaBUIaMU TEXHUKH
NO3HABATEILHBIMH 0€30TacHOCTH MpU OOpAIEHUU C
AeHCTBUSIMHU: BEIISCTBAMU W JIA0OPATOPHBIM
B) paGoTa ¢ undopmanmeii: 000py/I0BaHNUEM; TPEACTABIATH
PE3YIIbTATHI XUMHUYECKOTO
- BJIAJICTh ~ HAaBBIKAMU  TIOJYYCHHS | SKCIIEpUMEHTa B (opMe 3anucu
uH(GOpMAaUMK M3 MCTOYHUKOB Pa3sHBIX | ypaBHEHUN  COOTBETCTBYIOIIUX
THIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh | peakiuii ¥ (OPMYIHpPOBATEH
IIOUCK, AaHalau3, CHUCTEMATHU3alUI0 U | BRIBOALI HA  OCHOBE  DTUX
HMHTEPIPETAIHIO MHOOPMALMK | pe3yabLTaToB
Ppa3IUYHBIX BHJIOB u dopm™ | - ymers aHAJIM3UPOBAThH
MIPeACTaBICHHUS; XUMHUYECKYIO nHpopmaruio,
- cO3/1aBaTb TEKCTbl B  PAa3JIUYHBIX | MOJIy4aEMYyIO u3 pa3HBIX
dopmarax ¢ yY4eTOM HA3HAYEHHS | HCTOYHHKOB (CPEICTB MaCCOBOM
MHQOpPMalMM M IEJIEeBOH ayIuTOpuu, | muHbopMaluu, ceTh VHTepHET H
BBIOMpas ONITUMAJTHHYIO bopmy | apyrue);
MPEJICTaBJICHUS U BU3YyaIU3alliu; - BIIAJIETh OCHOBHBIMH METOJIaMU
- OIIEHUBATh JJOCTOBEPHOCTD, HAay4YHOTO TO3HAHMS BEIIECTB M
JETUTUMHOCTh HH(POPMAIIHH, €€ XUMUYECKUX SIBIICHUN
COOTBETCTBHUE NPABOBLIM U MOPAILHO- | (HaOIIOAEHHE, HU3MEpEHHE,
9TUYECKUM HOpMam; AKCIIEPUMEHT, MOJICIIMPOBAHNC);
- WCIIO0JIb30BATh CPE/CTBA | yyerh MPOBOAMTE  PACUETHI IO
MH(pOPMALNOHHBIX U | xpumMudeckum bopmynam u
KOMMYHUKAIMOHHBIX TEXHOJOTHH B YPABHEHUAM XMMHYECKHX PEaKLHmii
peeHnn KOTHUTUBHBIX, | ¢ ycnonp3oBaHueM — (PU3HYECKUX
KOMMYHUKaTHUBHBIX 1 BEJIMYHH, XapaKTePU3YIOIINX
OpraHn3allMOHHBIX 3ana4 C | BemecTBAa ¢ KONMYECTBEHHOMH
coOIOIcHHEM TPeOOBAHUH | cropoms: Macchbl, o0bema
SPrOHOMHUKH, TEXHUKH O€30ITacCHOCTH, (HOpMAJIbHBIC YCIIOBHS) ~ Ta30B,
TUTHEHBI, pecypcocOepexeHusl, | konmuectna BEIIECTBA;
HPaBOBBIX U 3TUYCCKUX HOPM, HOPM WCIIOJTB30BaTh CHCTEMHbBIC
MH(POPMAMOHHOM O€30I1aCHOCTH; XUMHYECKUE 3HAHUS JUTS TPHHSTHS
- BJIaJICTh HaBBIKAMH PACIIO3HABAHUS U pelenHii B KOHKDETHBIX
3aLUThl HHPOpMALKK HHPOPMALMOHHON JKU3HEHHBIX CHTYAIMsIX, CBA3aHHBIX
0e30IaCHOCTH JINYHOCTH; C BEIIECTBAMH U UX TIPUMEHEHHEM
OK 04. -  TOTOBHOCTh K CAaMOpa3BUTHIO, | - yMEThb  IUIAHUPOBATH WU
DddexTrBHO CaMOCTOSITEIIBHOCTH U | BBINIOJIHATH XUMHUYECKHUIA
B3aUMOJICHCTBO- | CaMOOIIPEIEICHHUIO; AKCIIEPUMEHT (mpeBparieHus
BaTh M pabOTaTh B| -OBJIAJICHHE HaBbIKAMU y4eOHO- | OpraHMYeCKUX  BEIIeCTB  IpHU
KOJUJIEKTUBE U HCCIEA0BATENbCKOM, MPOEKTHON U | HAarpeBaHUH, MOJyYEHHUE ATHIICHA
KOMaH/1e COLIMATILHOU JESTENbHOCTH; | U HW3YYEHHE €ro CBOICTB,
Ognanenue YHUBEPCAJILHBIMHA | KAUECTBEHHbIE  pEaKIMH  Ha

KOMMYHHUKATHBHBIMUA ,HCI>'ICTBI/I}IMI/I;

aJbAETUJIBI, KpaxMaJ, YKCYCHYIO




OBnageHue YHUBEpPCanbHbIMM

KOMMYHUKATUBHbIMU AGVICTBMHMMZ

0) COBMECTHas JICITCIbHOCTD;
- [IOHUMATh u HCII0JIb30BATh
MPEUMYIIECTBA KOMaHJTHOM 51
UHAUBUAYaJIbHON pabOThI;
- IpPUHUMAThL  LEIM  COBMECTHOM
NeSITEIbHOCTH,  OpPraHU30BBIBaTh U
KOOpJMHUPOBATh JACUCTBUA IO €€
JOCTUKEHUIO: COCTaBJISITh I1aH
JNEUCTBHM, pacnpelneisTs poaud  C
y4eTOM MHEHUHI Y4aCTHUKOB
oOcyXJaTb pe3yabTaTbl COBMECTHOM
paboThI;
- KOOPJUHUPOBAaTH UM BBINOJHATH
paboTy B  YCIOBHUSIX  pE€ajbHOTO,
BUPTYaJIbHOTO M KOMOWHHPOBAHHOTO
B3aMOJICHCTBUS;
OCYILECTBIIATH

MO3UTHUBHO
MOBEJICHUE B
MPOSIBIISATH
OBbITh

€  CTpaTeruueckoe
Pa3IMIHBIX CUTyalluiX,
TBOPYECTBO W BOOOpPaKEHHE,
WHUIIMATUBHBIM

KUCJIOTY; JeHarypanusi OelKoB
Opd  HarpeBaHWH,  IIBETHHIC
peakuuu  O€NKOB;  IPOBOJUTH
peakuu ~ MOHHOTO  OOMeHa,
ONpPENeNATh  Cpeoy  BOJHBIX
pacTBOpOB, KayeCTBEHHbBIE
peaxkuuu Ha cyabgar-, KapOooHaT-
U XJIOPUJ-aHUOHBI, Ha KaTHUOH
aMMOHHUS; peliaTth
AKCIEPUMEHTAIbHBIE 3a7aud I10
TeMam «Metautb» 5
«HemeTtainsi») B COOTBETCTBUU C
IpaBUIIaMH TEXHUKHU
0€30MacCHOCTH MPH OOpaIIeHUH C
BELIECTBAMU U JIabOpaTOPHBIM
000py/IOBaHUEM; TPEACTABIATH
pe3ybTaThI XUMHYECKOTO
JKCIEpUMEHTa B (opme 3amucu
YpPaBHEHUH  COOTBETCTBYIOIIUX
peakuii U (GOpMyIUPOBATH
BBIBOJIBI Ha  OCHOBE  ATHX
pe3yabTaToOB

OK 07.
ConencTBoBaTh
COXpaHEHHIO
OKpYy>Karomen
Cpepl,
pecypcocbepexe
HHUIO,
MIPUMEHSATh
3HaHUsA 00
M3MEHEHUH
KIIUMara,
MIPUHLIUTIBI
OEpeKITMBOTO
MIPOU3BO/ICTBA,
3¢ hekTHBHO
JIECTBOBAThH B
Ype3BbIYaiHBIX
CUTYAIHSIX

B o0J1acTH HK0JIOrHY€CKOr0 BOCITUTAHUS

- chOpPMHUPOBAHHOTO 3KOJIOTHUECKOU
KYJIbTYPHI, MOHUMAaHUE BIUSIHUS
COIMATbHO-9KOHOMUYECKHUX MTPOIIECCOB
Ha COCTOSIHHUE MIPUPOTHOM 5
COIIMAIBHOMI Cpenpl, 0CO3HaHHE
ri100aJILHOTO Xapakrepa
9KOJIOTUYECKHUX TTPOOJIeM;

- IUIAaHUPOBAaHHWE U OCYIICCTBICHHUE
JIEUCTBUUA B OKpYXKalOIIEH cpeae Ha
OCHOBE 3HaHUS IIeJiell YCTOWYHBOTO
pa3BUTHS YCIIOBEUECTBA,
aKTHUBHOE HETIPUATHE
NPUHOCAIINX  BpeJ
cpene;

- yMEHHue

JIeHCTBUH,
OKpYy’Karolen

IIPOTHO3UPOBATH
HeOIaronpusTHbIE JKOJIOTUYECKUE
MOCIIEACTBUS IPEeANPUHUMAEMBIX
JENCTBUMN, IPEAOTBPALLATh UX;

- pacIIMpEHHUE OIbITa JAEATEIBHOCTU
JKOJIOTMYECKOU HAIIPaBIEHHOCTH;

- OBJIAJICHME  HaBbIKAMU  y4eOHO-
UCCIIEN0BATENIbCKOM, IPOEKTHOM U
COLMAIbHON IEATEIbHOCTH;

- chopMHUpOBaThH
IIPEJCTABICHUS: O XUMHYECKOU
COCTAaBJLIOIIEH
€CTECTBEHHOHAYYHON  KapTHUHBI
MHUpPa, POJIU XUMHH B NO3HAHUU
ABJICHUN IIPUPOJIBI, B
(GOpMHUPOBAaHUU  MBIIUICHUA U
KYJIBTYpPBI JIMYHOCTH, ee
(YHKIMOHAJIBHON IPaMOTHOCTH,
HEOOXOMMOW U1 pELICHUs
IIPAKTUYECKUX 3a7a4 "
HKOJIOTUYECKH  OOOCHOBAHHOTO
OTHOLICHMSI K CBOEMY 37JOPOBBIO
Y IPUPOJIHOM cpene;

- yMeThb COOJIOJaTh IpaBUiIa
HKOJIOTHYECKU 11€1eCO00pa3HOro
HOBEJCHUsS B OBITY M TpPYAOBOM
JESATEIIBHOCTH B LEJAX
COXPAaHEHHs CBOETO 3I0POBbsS U
OKpYXKarolen MIPUPOAHON
CpElpl; YUYUTBHIBaTh ONACHOCTH
BO3JEICTBUSA Ha JKUBBIC
OpraHU3MBI OIPENETICHHBIX
BELIECTB,  IOHMMas  CMBICI
MOKa3aTemns IIPEIEIBHOM
JIOTTYCTUMOW KOHLIEHTpaluu

1.2

Cucrema

KOHTPOJIA H O CHKH

001eo0pa3oBaTeJIbHOM TUCHUILIHUHBI

O0CBOCHUSA InporpaMmmbl




1.2.1. ®opmsl mpomexkyTouHol arrectauuu no OO/]

O01eoOpa3zoBaTesibHAs AUCHUIIMHA D opMBbI POMEKYTOYHOM aTTEeCTALMH
OO/. 12 Xumus JuddepenunpoBanHbIii 3aUeT

1.2.2. Opranuzanus TEKyIIEro KOHTPOJISI YCIEBAEMOCTH, NMPOMEXYTOUHON
aTTeCTalMK IO UTOraM OCBOEHUS IPOrpaMMBbl 00111€00pa30BaTeIbHON TUCHUTITMHBI
KonTpole ¥ omeHka  pe3yJbTaToB  OOy4YeHMs  OCYLIECTBISETCA
IpernojaBaTeieM B IPoLecce MPOBEICHUS TPAKTUIECKUX 3aHITHI U TaOOpaTOPHBIX
paboT, TeCTUPOBAHUS, a TAKXKE BBIMOJIHEHUS OOYUYaIOIIMMUCS WHIWBHUYaTbHBIX
3aaHuii. Pe3ynbTaTel 00yd4eHHs ONpPENENsoT, YTO 00ydaromuecs JOJKHbI 3HATh,
NOHUMATh U IGMOHCTPUPOBATH MO 3aBEPIICHUN U3YUEHUS TUCLIUTIIIUHBL.

Jlist hopMupoBaHus, KOHTPOJISI U OLUEHKH PE3yJbTaTOB OCBOEHHUS Y4EOHOU
JUCLHUIUIMHBI UCTIOJB3YETCSI CUCTEMA OLIEHOYHBIX MEPONPUITUH, NPEICTABIIAIONIAS
co0Ol KOMIUIEKC YYEeOHBIX MEpPOMPUITUH, COTJACOBAaHHBIX C pPE3yJbTaTaMH
o0ydenus u copmymnupoBaHHbix ¢ yaetoM ®I'OC COO (nmpeameTHbIe pe3yIbTaThl
no nucuuruie) u ®I'OC CIIO.

2. 3agaHMs  JIsi  KOHTPOJsI M  OLHEHKH OCBOEHHSI TPOrpaMMbl
001eo0pa3oBaTeIbHOM TUCHIUILIMHBI

2.1. 3apanus AJ151 TEKYUIEro KOHTPOJIsI
2.1.1. Tembl 10KJI210B
1. buoTexHONIOTMA U reHHas HHXeHepust — TexHosoruu XX| Beka.

2.HaHOoTexHONOTMS Kak NPUOPUTETHOE HAIpaBJICHWE Pa3BUTHUS HAYKU U
npousBojicTBa B Poccuiickon denepanuu.

3.CoBpeMeHHBIC METOAbI 00€33apaKUBaHUS BOJIBI.

4. AnnoTtponusi METasoB.

Kuznb u gesrensHocTh . . MeHnaeneena.

«ITepuonnueckomy 3aKoHY OyayIee He TPO3UT Pa3pyIICHUEM. .. ».

Cunre3 114-ro anementa — TpuyM@ pocCHCKUX (HU3MKOB-5IEPIIUKOB.
N3otomnsl Boopoa.

© 0N o

Hcnonp3oBanne paaroaKTUBHBIX U30TONIOB B TEXHUYECKUX LIETISX.

10. PeHTreHOBCKOE M3IIyUYE€HHUE U €TI0 UCTI0JIb30BaHUE B TEXHUKE U MEIULIMHE.

11. PacTBOpBI BOKpYT Hac. THUIIBI paCTBOPOB.

12. Bona kak peareHT u cpeja sl XMMUYECKOT O MTPOLECCa.

13. ’Kusnb u nestenbHocth C. AppeHuyca.

14. Bxknaj OTEYECTBEHHBIX YYEHBIX B Pa3BUTHE TEOPUU IIIEKTPOIUTUYECKOU
JTACCOLIALUY.

15. YcTpaneHue KeCTKOCTH BOAbI Ha MPOMBIIIJICHHBIX TPEANPUATHSX.

16. CepHast KUCI0Ta — «XJIeO XUMUYECKON MPOMBIIILIIEHHOCTH.

17. Ucnonp30BaHre MUHEPATIBHBIX KUCIOT HA MPEANPUATHIX PA3TUYHOTO TPODUIIAL.
18. OkcHIBI U COU KAK CTPOUTEIBbHBIE MATEPUAIIBL.

19. Ucrtopus rurmca.



20. IToBapeHHas COIb KaK XMMUYECKOE ChIPhBE.

21. MHoronukuil kKapOOHaT KajblUs: B IPUPOJIE, B TPOMBIIIEHHOCTH, B OBITY.

22. Peakuuu ropeHus Ha IPOU3BOJICTBE U B OBITY.

23. BupTyanbHOE MOJEIUPOBAHNE XUMUYECKUX IIPOLIECCOB.

24. DIIEeKTpOJIN3 PaCTBOPOB JIEKTPOIUTOB.

25. DIeKTpoJIn3 PacIIaBOB IEKTPOJIUTOB.

26. [IpakTrueckoe IIpUMEHEHUE DJIEKTPOJINA3A: paduHHpOBaHUE,
rajgbBaHOIIACTHUKA, FaJbBAHOCTETUS.

2.1.2. Tembl nis pedepatoB
. [Imazma — yeTBepTOE COCTOSIHUE BEIIECTBRA.

. AMOp(QHBI€ BelllecTBa B IPUPOJIE, TEXHUKE, OBITY.
. OXpaHa OKpy>Karouen cpeabl OT XUMUYECKOTO 3arpsI3HEHHUSL.

. [IpumeneHne TBep0ro U razooopasHoro okcuaa yriaepoaa (1V).

1
2
3
4. KonmnyecTBEHHBIE XAPAKTCPUCTHUKHA 3aIrPA3HCHUA Opr}KaIOHICﬁ CpCabl.
5
6. 3a1111/1Ta O30HOBOT'0 9KpaHa OT XUMHNYCCKOI'O 3arpA3HCHUS.

7

I'pyOonucniepcHbie  cHUCTEMBI, HX KiIacCU(pUKAIUS ¢ HCIOIb30BaHUE B
npodeccuoHaIbHOM 1eITeTbHOCTH.
8. Kocmetnueckue remnm.
9. [IpumeHeHue CyCcTIeH3ui 1 AMYIIbCHI B CTPOUTEIHCTBE.
10. Munepassl ¥ TOpHBIE TOPOABI KAK OCHOBA JIUTOC(EPHI.

Tema 1. OcHOBHBIE TOHATHUSA W 3AKOHBI XUMHH
1 BapuanT

3amanue 1. Kakue u3 crienyronmx Ha3BaHUM OTHOCATCS K (PU3NUYECKUM TellaM:
CTEKJIIHHAs KOJ0a, >Kelie30, aIFlOMUHHUEBAs MPOBOJIOKA, 30JI0TO, MEIHAs MOHETA,
JIEPEBSIHHBIN ILITATHUB.

3amanue 2. W3 mpemsioKeHHBIX ypaBHEHHH XMMHUUYECKHX PEaklUil BHIOEPHUTE Te,

KOTOPBIE OTHOCSITCSL K PEAKIIUSIM PA3JIOKEHUS U PACCTaBbTE B HUX KO (DUIIUECHTHI:
a) Si + O, — SiO;

6) NHsNO2 — N2t + H.0

B) HCI + Zn — ZnCl; + Hyt

r) HSO4 + Ba(OH), — BaSO4 + H,0O

1) (CuOH),CO3— CuO + CO, 1 + H0



Omanon omeema:

1. dusnueckue Tena: koyida, MpoBOJIOKa, MOHETA, IITATUB.
2. YpaBHEHUST XUMUYECKUX PEAKIINNA, OTHOCSAIIUECS K PEAKIIUIM Pa3I0KCHUS:

6) NH; NO, — N,1 + 2 H,0O
1) (CuOH),CO3— 2CuO + CO, 1 + H,O
2 BApHAHT

3aIIaHI/IC 1. U3 MMCPCUHA CJIOBOCOYETAHUU BBI6CpI/ITe Ha3BaHH BCIICCTB: 30JI0TOC

KOJbIO, IMMOJIMITUIICHOBAA TUICHKA, KCJIC3HAA JIOKKA, MpaMOpHasd IJInTa, CIIMPTOBKA.

3ananue 2. V3 npeaioKeHHbIX ypaBHEHHN XUMUYECKUX pPEaKIMil BhIOEpUTE Te,

KOTOPBIC OTHOCATCA K pCaKIIUAM COCAUHCHUA U paCCTABbTC B HUX KOC—)(l)(I)I/IIII/IeHTBI:
a) ZnS + O, — ZnO + SOt

6) K + HoO — KOH + Ha1

B) Na;CO3 + Ca(OH), — NaOH + CaCOs |

r) Na;O; + Na — Na,O

n) Fe + Cl; — FeCls

Omanon omeema:

1. BerecTBa: 3010T0, OJMATHIIEH, XKEIE30, MPAMOP, CIHPT.

2. YpaBHEHHS XUMHUYCCKUX PEAKIIUi, OTHOCSIIUECS K PEAKIMSIM COCIMHEHUS:
F) Na,O, + 2Na — 2Na,0

I[) 2Fe + 3Cl, — 2FeCl3

3amanue 3. Pemmth 3a1aqy.

YrneBogopoa, MIOTHOCT MApOB KOTOPOTO TI0 BoJopoay paBHa 15, conepxut 80%

yriepoja. Haiigute ero MoJeKyJsipHyto Gopmyiry.
Imanon omeema:

JlaHo: Pemenue:



w (C) = 80% 1. O6o3nauum popmyny yraesogopona Cx Hy

D m (Cx Hy) =15 2. Beruuciam MaccoByIo J0JII0 BOJIOPO/Ia B COCTUHEHUU:

Haiitu: Cx Hy -? w (H) =100% - w (C) =100 % - 80 % = 20%

3. Haiinem, ckonbko o macce npuxoautcs Ha C u H
30- 100%
X —-80%, X =24 (C)

30-24 =6 (H)

4.0npenenum 4uciao aTOMOB B BEIIECTBE:

n(C) = 24/12 = 2 monb

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

Otset: C, Hp - oTaH.

Tema 2. Ilepuoanueckmii 3axkoH u Ilepuoamueckasi cucreMa XHMHYECKHX

semenToB /I.. MenaeseeBa.

3ananmue 1. lIpoBepounasi paGora

1 BapuanT

1. JTaiiTe XapaKTepUCTUKY XMMHYECKOT0 3JIEMEHTa MarHus 10 IUIaHYy:
a) MOJIOYKEHNUE XMMHYECKOr0 3JIECMEHTA B IIEPUOIUUECCKOM CHCTEME;
0) cTpoeHHE aToMa;

B) METaJIJI MUK HEMETAJLI U II0UeMYy;

r) (hopMyJia BBICIIEIO OKCHIA U €r0 XapaKTep;

1) hopMyJia BBICIIETO THAPOKCHA U €r0 XapaKTep;

¢) JeTy4ee BOJOPOIHOE COCTUHEHHE,

) U3MEHEHHE CBOMCTB BHYTPH I'PYIIIIbI IO CPABHEHUIO C COCETHUMHU 3JIEMEHTaAMU.



Omanon omeema:

XapakTepucTUKa XMMHUYECKOI0 3JIEMEHTA!

a) Mg —snemenr |l nepuoga, |l rpynmsl, ri1aBHON NOATPYIIIIH;
0)Z=+12;p*=12;e=12;n°=24-12 = 12;

B) MarHui sIBJISIETCSI METAJIJIOM, T.K. Y HETO Ha BHEIIIHEM DHEPTreTUUYECKOM YPOBHE
HaxoJauTcs 2 ¢€;

I') BBICIIMK OKCcHJT MarHus umeeT popmyiy MgO — 3To OCHOBHBIIN OKCH]T
(B3aUMOJEHCTBYET C KUCIOTaMU);

J1) MarHuio COOTBETCTBYET BhIcIni okcua coctaBa Mg (OH), — ocHoBaHue;
€) JleTyuee BOAOPOIHOE COeIMHEHNE MarHuii He 00pasyer;

) METaJUIMYECKNE CBOMCTBA BHYTPH I'PYIINbI CBEPXY BHU3 YCUIIMBAIOTCH,
CJIeI0BaTEIbHO, Y MArHUs BEIPAXKEHBI CHJIbHEE, YeM y Oepuiutus, HO ciabee, 4yeM y
KaJIBLIHAL.

2 BApUAHT

JlaTh XapakTEPUCTUKY XUMUYECKOT0 2JIEMEHTA CEPHI MO TUIaHY:

a) MOJIOKEHUE XUMHUUYECKOT0 AJIEMEHTa B IEPUOIUYECKON CUCTEME;
0) cTpoeHue aroma;

B) METAJUJI WJIK HEMETAIUT U TIOYEMY;

r) (hopmysa BBICIIETO OKCUIA U €TO XapaKTep;

1) hopmyJia BBICIIETO THAPOKCUA U €TO XapaKTep;

€) JieTyuee BOJOPOIHOE COCIMHEHNUE;

) U3MEHEHHE CBOICTB BHYTPH I'PYIIIIBI IO CPABHEHUIO C COCETHUMHU 3JIEMEHTAMU
Omanon omeema:

XapaKTepUCTUKA XUMUYECKOT0 PJIEMEHTA:

a) S —anement Il mepuona, 1V rpynmsl, TIaBHON TOATPYIIIE;
0)Z=+16;p*=16;e=16;n°=32-16 = 16;

B) cepa SIBJISECTCS HEMETAIOM, T.K. Y HE€ Ha BHEIITHEM dHEPTeTHYECKOM YPOBHE
HaXoJguTcs 6 ¢€;

I') BbICIIUN OKcH cepbl uMeeT hopmyiny SOz — 3TO KUCIOTHBIA OKCH/T
(B3anMOIEMCTBYET C OCHOBAHUSIMU);

1) cepe COOTBETCTBYET BBICIINI OKCH cocTaBa H2SO4 — kucmnoTa;



€) JeTydee BoJIOpoiHOe coequHenue umeet hopmyny HoS - cepoBomopo;

) HEMETaJUTMYECKHUE CBOMCTBA B IPyMIE CBEPXY BHU3 OCla0eBaloT,
CJIEI0BATENbHO, Y CEPBI BEIPAKEHBI ci1adee, YeM y KUCIOPO/1a, HO CUIIBHEE, YEM Y
CEJICHa.

3ananue 2. HanmumuTe 31eKTpoHHbIE KOH(UTypallii aTOMOB 3J€MEHTOB,
MMEIOIINX NOPSAIKOBBIE HOMEpa 6, 15, 23.

Omanon omeema:

6C 152 252 2p?

15P 152 252 2p°® 3s? 3p°

23V 152 252 2p® 352 3p® 3d3 4s?

Tema 3. CTpoenue BemecTna.

3aganue 1. XUMHUYECKUI TUKTAHT 10 TeME « ATperaTHbIe COCTOSIHHS BEIICCTBA
Bcmasbme nponywenuvie ciosa 6 npeonodiceHus:

1. B cocroguum............... HAXOJIMTCS BEIISCTBO 3BE3/] 1 BEIISCTBO, HAITOJHSIOIICE

MCIKINIAHCTHOC, MCIK3BC3/ITHOC N MCIKTAJIAKTUICCKOC ITPOCTPAHCTBO.

2 e . - COCTOSIHHE XapaKTEpHO TeM, YTO OHO HE COXpaHseT HU PopMy, HU

00BeEM.

3. [Ipu HU3KKUX TeMIepaTypax BEUIECTBA 3aMEP3at0T U NMPEBPAIIAIOTCA B .........

Tena.
o, 3aMoJHSIET BCE TOCTYIMHOE MPOCTPAHCTBO U IPOHUKAET B JIFOOBIE €ro
3aKOYJIKH.

5. BemectBo B ............... COCTOSIHUU CYILECTBYET B ONPEIECIEHHOM HHTEPBAJIE

TeMIepaTyp, HUKE KOTOPOIo MEPEXOUT B TBEPAOE COCTOSTHUE (MMPOUCXOIUT

KpUCTaJUTU3aLHsA ).

Omanon omeema:
1. B cocTosiHiM mJ1a3MbI HaXOIUTCS BEIIECTBO 3BE3/ U BEIECTBO, HAIOIHSIIOIIEE

MCKIIAaHCTHOC, MCIK3BC3/JTHOC U MCKIaJIAKTHYICCKOC ITPOCTPAHCTBO.

2. ZKuakocTh - COCTOSIHHE XapaKTEPHO TEM, YTO OHO HE COXpaHSIeT HU popMy, HU

o0BeM.



3. Ilpu HU3KKMX TeMIlepaTypax BEIIECTBA 3aMEP3at0T U NMPEBPAILAIOTCS B TBepAble

TCIA.

4. T'a3 3amojHsAET BCE JOCTYITHOE MPOCTPAHCTBO M TPOHUKAET B JIIOOBIE €ro

3aKOYJIKH.

5.BemiectBO B MKHMIAKOM COCTOSIHUM CYIIECTBYET B OINpENCIEHHOM HHTEpBaJIe
TEMIIEpaTyp, HUXKE KOTOPOro TMEPEXOJUT B TBEPIOE COCTOSHHUE (TIPOUCXOIUT

KPUCTAILITU3ALHA ).

Tema 4. Bona. PactBopbl. PacTBOpeHnue.

3aIIaHI/IC 1. HpOBepquaﬂ pa60Ta I10 TEMC (<9JI€KTp0J'II/ITI/I‘{€CKaH JUCCOLHUaLIUA.

1. Uem oTimyaercss AUCCOIMAIUS CJIA0BIX DJEKTPOJIUTOB OT CHIIBHBIX?
Hanwumure ypaBuenus auccoruanuu Bemiects: HI, Ca (NOgz)2, H NO..

Omanon omeema:

CurnpHeble QJCKTPOJIUTBI — O3TO COCAWMHCHUA, KOTOPBLIC B BOIHBIX pPACTBOpPAX
IMPAKTUYICCKHU ITOJTHOCTBIO JTUCCOLMMUPYIOT HA NOHBI. V takux QJICKTPOJIUTOB CTCIICHD

aucconanuvu CTpEMUTCA K CAUHUIIC.

CnaOble QJICKTPOJINTHL B HE3HAUHUTECJILHON CTEIICHU paciiagaroTCad Ha HOHBI, HX

CTEIeHb AUCCOLMALUK CTPEMUTCS K HYIIIO.
HI=H"+ 1T
Ca (NO3)2= Ca?" + 2 NO5

HNO, - H"+ NOy

Tema 5. Knaccugukannsi HeOpraHm4eCcKMX coeINHEHNH 1 NX CBOMCTBA.

3ananue 1. Hanumnre ypaBHEHUS peakiinii, C MTOMOIIBIO KOTOPBIX MOXKHO
OCYILIECTBHUTH CIEAYIOLINE TPEBPALLICHUSA:

1 2 3
Cl; — HCl — NaCl — AgCl

Omanon omeema:

1) Cl,+ H, — 2HCIt



2)
3)
4)
5)

1)

2)

HCl1+ NaOH — NaCl +H,0O
NaCl + AgNOs; — AgCl] + Na NOs
Cl, + Na — NaCl
HCl+ AgNO3z — AgCl] + HNOs
3amanue 2. Hamumure ypaBHEHMS BCEX BO3MOYKHBIX YPABHEHUM pEAKLHM, C

MTOMOIIIBI0 KOTOPBIX MOXKHO MOJIYYUTh cyibdart xenesa (11)?

Omanon omeema:

1) Fe + H,SO, — FeSO4 + HzT
2) FeO + H,SO, — FeSO4+ H,O
3)  Fe(OH), + H:S04 — FeSO4 + 2H,0

Tema 6. XuMnuyeckue peakimu.

3ananue 1. lana oOpatumas xumuueckas peakuusi: N2 + 3H, — 2 NHs. Kak Oyner
BJIMATH Ha CMEIICHUE paBHOBECH: 1) yBeIMUEHHUE TEMIIEPaTyphl U 2) yBEIUUEHUE

JTaBJICHUS ?
Omanon omeema:

Cornacuno npunnuny Jle Illatense: ecin Ha cUCTEMY, HAXOASIIYIOCS B COCTOSTHUU
paBHOBECHS, OKAa3bIBAlOT BHEIIHEE BO3JCHCTBHE (M3MEHSIOT TEMIEPATypy,
JABJICHUE WJIM KOHLIEHTPAILIMIO0 BEIIECTB), TO B CHUCTEME IMPOUCXOAUT CMEIICHUE

PaBHOBECHSI- BOSHUKACT MPOIIECC, OCTAOISIONINNA 3TO BO3ICHCTBHE.

Ecnu B cocTosiHUM paBHOBECHS YBEIUYUTh TEMIIEPATyPY PEAKIIMOHHONW CMECH, TO 3TO
BBI30BET YCKOPEHHOE PA3JIOKEHUE aMMHAaKa, T.€. CMEIIEHUE PaBHOBECHUS BJIEBO. DTO
peakiusi >HAOTEpPMUYECKasi, UAET C MOIJIOLIEHUEM TEIIOThl, U, CIIEI0BATENIbHO,
CUCTEMA MPETMSITCTBYET MOBBIIIEHUIO TEMIIEPATYPHI.

CuHTe3 aMMMaKa COMPOBOXKIAETCA MOHUKEHUEM JABJICHUS, TaK KaK U3 YeThIpex
00BEMOB HMCXOJHBIX Ta30B MOJydYaeTcs JBa oObeMa ra3o00pa3HOTO MPOayKTa (B
COOTBETCTBUM € Kod(uuueHTamMu B ypaBHeHUU peakuuu). Ecnu B cocTostHuu
PaBHOBECHS YBEJIUYUTD JABJICHUE B CUCTEME, TO PABHOBECHE CMECTUTCS BIIPABO: MPHU

3TOM 00BEM CMECH YMCHBIOUTCA, U JABJICHUC TAKIKC CTAHCT MCHBIIIC. HonyqaeTc;I,



YTO YBEJIMUCHUE JIaBJICHUSI CMEIIA€T PABHOBECHE B CTOPOHY TOM PEaKIINK, KOTOpast
COIMPOBOXK/JIAETCS YMEHBLUIEHUEM CYMMapHOI0 00beMa ra3000pa3HbIX BEIIECTB.

Tema 7. MeTajibl U1 HeMETAJLJIBL.
3ananue 1. Tect
1 Bapuanrt
1.C KaKuMH U3 CIACAYIONUX BEIIECTB HE OyIeT B3aMMO/ICHCTBOBATh A TFOMUHUN?
a) Bry, Cr,03, Hy, KOH;
6) HNO3, (xomoz.), Hy;
B) H2,0O, HNO3(xomog.);
r) Cr203, H20, S, Br..
2. Kakoli MuHepas aTFoMUHUS JIGKUT B OCHOBE JIPArolieHHOTO KaMHsI H3yMpy1?
a) OOKCHT;
0) KOpyH];
B) KPUOJIUT;
') aJIyHUT.
3. Kakue BemnecTBa 00pa3yroTcs Ipu MPOKATUBAHUN MajlaxuTa?
a) Cu, H20, COy;
0) CuO, CO,, H20;
B) Cu20, COz, H20;
r) CuOH, CO, Cu.
4. YUewm ompenensercs BpeMEHHas KECTKOCTh BOJII?
a) cogepxxanuem CaCO3z u MgCOs;
0) comepxanrem Ca(HCO3),; u Mg(HCOs)2;

B) coaepxkanreM CaSOs u MgSOy;



r) conepxkanuem Ca(HCOs3)a.

5. C pacTBOpOM Kakoii coyii OyJeT B3auMOAECTBOBATH Kee30?
a) HgCly;

0) MgSOy;

B) KNOg3;

r) Na,CO:s.

Omanon omeema:

0
0
0
0

o~ w0 Dndp e

a

2 BapuaHT
1.T1pu npokanuBanuu okcuaa meau (1) ¢ yriiem o6pasyroTcst:
a) Cu, COy;
0) CuO, COy;
B) Cu, CO;
r) CuO, CO.
2. KakuM peakTHBOM MOHO onpeaenuts noHsl Cu?’ B pacTBope?
a) HaSOyq,
0) KOH;
B) NH,OH;
r) HNOs.

3. Kakue u3 nepeyuciaeHHbIX METAIJIOB Oy1yT B3aUMOJIEHCTBOBATh C THIPOKCHUIOM

Kanusa?



a) Sn, Zn, Ag;

0) Zn, Cu, Ag;

B) Cr, Sn, Zn;

r) Cu, Ag, Zn.

4. Kakoil u3 MUHEPAJIOB COAEPKUT COCTMHEHUS HATPUS U Kaus?
a) CUJIbBHH;

0) CUIILBUHUT;

B) KapHaJUIUT;

) moTall.

5. Jlis Kakoro BEIIECTBA IMYLIOHKA SIBISETCA KaYECTBEHHOW peakuuen?
a) H0;

6) COz;

B) SO»;

r) NO3.

Omanon omeema:
1
2
3. B
4
)
Tema 8. OcHOBHbIE NOHATHSI OPTAHUYECKOH XUMUU U TEOPHUS CTPOEHUS

OpPraHmvIeCKHuXx coeMHEHUH.

3ananue 1. Kakoli u3 mpuBEIEHHBIX HUXKE YIJIIEPOJIHBIX CKEJIETOB M300pakaeT

COEIMHEHNE, Ha3BaHUE KOTOPOTO HaUYMHAETCs ¢ npedukca -u30?

a)C-C-C-C-C 0)C-C-C-C-C



C
|

B)C-C-C-C-C-C rC-C-C-C-C
| |
C C

Omanon omeema:

CO@JII/IHCHI/IC (6), TaK KaK U30-COCAMHCHUC MMCCT OJHOYIIJICPOIHOC PA3BCTBIICHUC Y

Hpe,ZIHOCJIGJIHGFO aToMa )IJII/IHHOI>'I I CIIN. BBIHpSIMI/IB H3FH6, HOJIY‘II/IM CKGJIeTHyIO
popmyiy
c-C-C-C-C

|
C

3amanue 2. Kakue u3 cieayoomux yriieBo0poa0oB ABIAOTCS peaeabHbIMu: CsHag,

C2Ha, C1oH22, C3Hs, Coo Haz, CeHs.
DOmanon omeema.

[IpenenvHbIe yriieBogopoaAbl UMEIOT 001y Gopmyiny ChHan, € COOTBETCTBYIOT

yrieBoopoibl, uMeroriue coctaB: CeHia, C1oH22, CsHs, Coo Hao,
3amanue 3. TepMHUHOIOTHYESCKUNA JUKTAHT.

Opranuyeckue BeliecTBa — 3T0. . ...
BanentHocts — 3710....

A.M. byTtnepos ....

H3omepsl — 370.. ...

Pagukan — s70...

[Ipuponnblie opraHuyecKue BeecTna — 310. ..

[TponyKThl TOpEHUSI OPraHUYECKUX BEIIECTB ......

L N o o b~ w0 D PE

YraeBogopoasl — 3T10.. ..



Omanon omeema:

1. Opranuyeckne BeIIECTBA — OJTO COCIUHEHHs YriepoJa C JpYyTUMH
DIIEMEHTaMH, 3a HCKJIIOUEHHEM TMPOCTEHINX (OKCHAOB YIJIEpOJa, YTOJbHOMN
KHUCJIOTHI M €€ COJIeH, KapOuI0B).

2. BanmeHTHOCTP — 3TO CHOCOOHOCTHP AaTOMOB XHUMHYECKHUX DJIEMECHTOB

00pa30BBIBATH ONPEAEICHHOE YHCIIO CBSI3EH C IPYTMMH aTOMAMH.

3. A.M. byTiepoB — OCHOBOIIOJOXHUK TEOPUH CTPOCHUS OPraHUYECKHX
BELICCTB.
4, N3oMepbl — 3TO BEIIECTBA, MMEKOIIME OJWHAKOBBIM KAaYECTBEHHBIM U

KOJIMYECTBEHHBIM COCTaB, HO Pa3INYHOE XMMUUYECKOE CTPOEHHE.

5. Panukan — 9T0 yriaeBogopoHbIN OCTAaTOK, MOJTy4aeMbIi MPU OTIICTUICHUH OT
MOJIEKYJIBI YTJIEBOJIOPO/Ia OJTHOT'O aTOMa BOJIOPO/IA.

6. [IpuponHble OpraHMYECKHEe BEIIECTBA — ITO MPOAYKTHI KU3HEAEATCIbHOCTU
KUBBIX OpraHu3MoB (OakTepuii, TpuOOB, paCTEHUMN, KUBOTHBIX) — OCJKH, JKUPHI,
YTJIEBObI, BATAMUHBI, TOPMOHBI U JP.

1. [TpoayKThl TOpEHUS OPraHUYECKUX BEIIECTB — YTIEKUCIBIN T'a3 U BOJIA.

8. VYTr1eBo10po/ibl — BEILIECTBA, COCTOSIIIUE U3 YIJIEPO/ia U BOJAOPOA.

Tema 9. YriieBoaopo/bl M HX NPUPOAHbIE HCTOYHUKH.

3aganue 1. Kakue TUIIBI XUMUUYECKUX peaKIuid XapaKTEePHBI 1JIsI AJIKEHOB?
Omanon omeema:

- Peakuum npucoenmHeHus

rugpupoBanue: CH,=CH — CHz + H, — CHz — CH,— CH3
ranorenupoBanue: CH, = CH; + Br, — CH, Br — CH, Br

runporaioreanposanue: CHy, = CHz + HCl — CH3 — CHCI

H+
rugparanusi: CH, = CH — CH,— CHz + HO — CH3— CH- CHz — CH3
|

OH

- Peakmiuu oxucnenusa



TrOpCcHHUE: CoHs+ 30, — 2C02T + 2H>0

KMnO4
okucienue: CH, = CH, + [O] + H O — HOCH,;- CH,OH
- Peakuuu nonumepusanuu
t, p, kat
nCH;=CH; — (-CH;-CH-)n

3aIIaHI/Ie 2. I[aﬁTe Ha3BaHUA YIUJICBOAOpPOJAaM B COOTBCTCTBHH C IIpaBUJIAMU

HomeHkiarypel MIOITAK:
a) CH, = CH - CH - CH3 0) CH;— CH=CH-CH-CHs
| |
CH3 CHB
CHz
|
B) CH3— C- CHz— CH= CHz P) CHz =CH- CHz— CH3
|
CHs

Omanon omeema:

a) 3-MeTmIOyTeH-1

0) 4-MeTHIITICHTEeH-2

B) 4,4-muMeTUINICHTeH-1

r) OyTen-1

3amanue 3. Kakue U3 nepednciIieHHBIX CBOMCTB MPHUCYIIH OSH30TY:

a) OecrBeTHAs KUJKOCTh; 0) KPUCTAIIIBI CHHETO IIBeTa; B) O€3 3amaxa;
') paCTBOPUM B BOJIE; /) SIBJISIETCA XOPOUIUM PacTBOPUTEIEM?

Omanon omeema:

a); 1)



3ananue 4. Hanumure ypaBHEHUs peakLUid, IPU MOMOIIHM KOTOPBIX MOKHO

OCYIIECTBUTH CICAYIONIUE TPEBPALICHUS :
CH;— X — Y — CgHsCl1
Imanon omseema:

1500° C

2CHs— HC=CH+3H> 1 X —a310 HC= CH
Caxr, 600°C
3HC= CH — C¢Hp VYV —at10 CsHe
FeCls
CsHe + Cl, — CsHsCl + HCI

3ananue 5. ['paduueckuii TUKTaHT IO TeME «AJIKaHBI».

HpaBI/IJ'IBHBIG CYXXKOACHUS OTMCTHUTH 3HAKOM «+», a HCIIPABUJIBHBIC 3HAKOM «-»,

1. B HazBaHusAX MpeenbHbIe YIIIEBOIOPOIbI UMEIOT cy(hPuKe — aH.

2. B Mornekynax npeaenbHbIX YTIeBOAOPOI0B UMEETCS IBOHAS CBSI3b.

3. B monekynax mpeaenbHbIX YriIeBOAOPOJIOB TOJIBKO OJWHAPHBIEC (TIPOCTHIC)
CBSI3H.

4, AJKaHBI TOPAT ¢ 00pa30BaHUEM YTJICKHUCIIOTO ra3a U BOJIBI.

S. J11st IpeieNIbHBIX YTIEBOIOPOI0B XapaKTePHbI PEAKIIUU 3aMEIICHHSL.

6. J1Jist aTKaHOB XapakTEePHBI PEAKIIUU TPUCOESTUHEHUSI.

7. B HazBaHUAX MpenenbHbIe YIIIEBOIOPOILI UMEIOT Cy(hPHKC — eH.

8. B HazBanusx ankaHbl UMEIOT CyhPUKC — UH.

Omanon omeema:

S p——

Tema 10. Kucsiopojacoaep:kaniue opraHudeckue BeniecTna.

3aganue 1. Kakue npu3Hakn BEpHO OTPaKarOT CBOWMCTBA BEPHO OTPAKAIOT
du3nUecKkue CBOWCTBA YKCYCHOM KHCIOTBI: a) HpU KOMHATHOM TemIepaType

OecuBeTHast )KUAKOCTh; 0) Tra3zoo0pa3Hoe BellecTBO; B) 0e3 3amaxa; r)



XapaKTEepHBIM 3amaxoM; J) IUIOXO pacTBOpMMa B BOJE, €) HEOTPAHUYEHHO

pacTBOpUMA B BOJIC; )K) CIAOBIN 2JIEKTPOJIUT;
3) CWJIbHBIN 3JIEKTPOJIUT?

Imanon omseema:

a, T, e, K

3aIIaHI/Ie 2.C IMOMOIIIBIO KAaKOT'O p€arcHTa MOKHO Pa3JIMYUTh BOAHBIC PACTBOPLI

TJIFOKO3bI U caXapo3bl?
Omanon omeema:

KauecTBennou peaKHHeﬁ Ha T'JIFOKO03Y ABJIACTCA PCAKIUA ((CCpC6p$IHOFO 3CPKaJIa»:
tO
CH,0H — (CHOH); — COH + Ag;0 — CH,OH — (CHOH), — COOH + 2 Ag]|

Caxap03a HC 06J'IaIIa€T BOCCTAHOBHUTEJIBHBIMM CBOMCTBAMM U HE AacT pCaKIn

«CepedpsIHOTO 3epKaay.
3ananue 3. IlpoBepounas padora no teme «CrnoxHbie 3¢upsbl. Kupb».
1 BapuanT

Bcmaevme nponyuieHHble Cjloea 6 npeOJzoafcenuﬂ:

1. Peakiuu kuciaoT co cnupTtaMu, BeyIre K 00pa30BaHUIO CIIOKHBIX dPUPOB,
B35 112D 0 N3
2. CBolicTBO 7(MPOB UMETH MPUATHBIN apOMAT LIBETOB, IJIOJIOB, SITOJ] HAXOAUT

10102100 O TC T8 21 ()3 (53 17 (I :

3. [Tpu THUIPOJIN3E CJI0KHBIX 3(upoB o0pa3yroTcs
4. Kuppsr, Hapsy c Oenkamu, BXOJSAT B
COCTAB. .. e teenttente ettt et eeeeeeeeeeaeeaaenn

S. JKUpbI HEPACTBOPUMBI B ..eveeeeeneeannnnnannns. , HO XOpOIIIO pacTBOPSAIOTCA B



6. JKuppl SABIAIOTCSA BaXKHOW COCTaBHOM YACThIO HAIIEH UM, TaK KakK IPU UX
OKUCIIEHUH B OPTAHUBME ...outtitittittt ettt ettt ettt e ettt e e eeeeeaee e
7. Mpsio B IIPOMBIIUIEHHOCTH
1003 A F2 ) 0 NP

Omanon omeema:

1. PeaKI_[I/II/I KHUCJIOT CO ClIMpTaMH, BCAYIIUC K O6paSOBaHI/II-O CJIOXKHBIX 3(1)I/Ip0B,

Ha3bIBAIOTCA p€aKIUAMHA 3Tepmbm<amm.

2. CBo#CTBO 3(hUpPOB UMETh MPUSATHBIM apoMar IBETOB, IUIOAOB, SITOJ HAXOAMUT

IMIHUPOKOC IMPUMCHCHNUC B KOCMETHYECKOH 1 HHI[IeBOﬁ IMPOMBIIIJICHHOCTH.

3. Ilpu rugponmse CIOXHBIX dPUPOB 00pa3yrOTCs MpeiesbHass OJIHOOCHOBHAsS

KapOOHOBAasi KHCJIOTA U NpeieJbHbIH OAHOATOMHBINA CITUPT.
4. YKupsl, Hapsiy ¢ 6eKaMu, BXOJST B COCTaB MUIEBBIX MPOAYKTOB.

5. XKupsl HEpacTBOPUMBI B BOJi€, HO XOPOIIO PACTBOPSAIOTCS B OPraHUYeCKHX

pacTBOpUTEJIAX: 0eH30/1€e, TETPAXJIOpMeTaHe, TeKCaHe.

6. JKupbl SBISIOTCS Ba)XKHOW COCTaBHOW YaCThIO HAIlleW MHUIMM, TaK KaK MPH HUX

OKHCIICHUH B OPTaHU3ME BBIIEJISIETCS IHEPTHSL.
7. MBIJIO B MPOMBINIJIEHHOCTH MTOJTYYalOT OMBLICHUEM JKHPOB.
2 BapuaHT

Bcmagovme nponyui{eHHble Cjloea 6 npeOJloofceHuﬂ:

1. CrnosxHble 2QUPHI TPEXaTOMHOTO CITUPTA TIIUIIEPUHA U KAPOOHOBBIX KUCIIOT -
2. s HOJIy4EeHUS MbLIa TpeOyroTCs MPEUMYILIECTBEHHO
e KUPBIL.

3. Peakuun stepudukanuyM 4acto MOPOBOASTCS B MPUCYTCTBUU CHIIBHBIX

Ce e rrrrriee , TaK KaK HOHBI BOJOPOJa OKAa3bIBAIOT KaTAIUTUICCKOC I[CﬁCTBHG.



4. CuHTeTHYeCcKHUe CNOXKHbIE 3QUPBl B BUAE (PPYKTOBBIX 3CCEHLMNA HapsIy C

APYyTUMU TYITUCTBIMH BEIIECTBAMU UCTIONB3YIOTCS B
11101007 163:10)1 (o1 : T

5 Macna — 3TO
6. [IpousBoncTBO MbLIa
00110

7. Mpbita 1O arperaTHOMY COCTOSTHHEO — OBIBAIOT ......eeeevrvvveesiivneesninneennnns u

Omanon omeema:

1. CnoxHbie 23(hUPBI TPEXaTOMHOI'O CITUPTA IIUIEPUHA U KAPOOHOBBIX KUCIIOT —
KHPBI.

2. J1ist mostydeHust Mbliia TpeOYIOTCS MPEUMYIIECTBEHHO TBeP/Ible SKUPHI.

3. Peakiuu »sTepudukaniui  9acto TPOBOASTCS B TNPUCYTCTBUU CHIIBHBIX

KHMCJIOT, TaK KaK HOHBI BOJOPO/a OKA3bIBAIOT KATAJIUTUYECKOE JCUCTBUE.
4. CuHTeTHYeCKHUEe CIOXKHBIE (PUPHl B BUAE (PPYKTOBBIX SCCEHIUU HapsIy C

JIPYTUMH TYIIUCTHIMU BEIIECTBAMH MCTIOIB3YIOTCS B MPOU3BOJICTBE MaphroMepHOI

IPOMBIIIJICHHOCTH.
S. Macna — 3T0 :KUAKHE KUPBI.
6. [IpousBomcTBO MbUTa TpeOyeT /o0OaBJieHHEe YIIMCTBIX BeleCTB,

rJIMIepUHA, KpacuTelieil, pACTUTEJbHBIX IKCTPAKTOB.
7. Mpblia 1o arperaTHOMy COCTOSTHUIO OBIBAIOT TBEPABIMH U KHIKHUMH.
3ananue 4. B dyem 3akitovaeTcsi NPUHIUIT AEHCTBUSI CUHTETUYECKHX MOIOLIUX

cpeacTs?
Dmanon omeema.

[TpyHUMO AEHWCTBUS CHHTETUYECKUX MOIOIIMX CPEACTB TOYHO TAKOM K€, KaK U y
MbUIA. OJIHAKO, OHM MMEIOT 3HAYMUTEIbHBIC MpPEUMyIIecTBa. Bo-TepBbIX, HX

pacTBOpbl MMEKOT HEUTPAIBHYIO, & HE MICIOYHYKH cpeay. Bo-BTOpbIx,



CUHTETHYECKUE MOIOIINE CPEJCTBA COXPAHSIOT CBOE JACHCTBUE B )KECTKOW U Jaxe
MOpPCKOM BOJIE, MOCKOJbKY HMX KaJbLIUEBbIE W MAarHUEBBIE COJM PACTBOPUMBI.
BMmecTte ¢ TeM OCTaTKM CTUPAJIbHBIX NOPOIIKOB B CTOYHBIX BOJAX OYEHb MEIJIEHHO
pasnararoTcsi OMOJOTMYECKMM NYTEM M BBI3BIBAIOT 3arps3HEHUE OKpYKarolen

Cpebl.

3ananue 5. JlaiiTe Ha3BaHUs BellecTBaM coryiacHo HoMeHkiatypsl MIOTTAK:

a) CH3 — CH2 — CH2 — CH2 6) CH3 — CHz —CH- CH3
| |
OH OH
CHs
|
B) CHs— CH — CH> r) CH; — C — OH
| |
CH3 OH CH3

Imanon omseema:

a) Oyranon-1

0) 6yranon-2

B) 2-METHJIIPOITaHo-1
T) 2-METUJITNPOTAHOI-2

Tema 11. A3oTcoaep:kamue opranndeckue coequHeHus. [loaumepsl.
3amanve 1. Hammmure CTpyKTypHBIE (QOPMYIJIBI BCEX HM30MEPHBIX AMHHOB,
cootBeTcTBYIOIKX cocTaBy C3HgN, 0e3 ydyera aMHMHOB LHUKINYECKOTO CTPOCHUSI.

JlaiiTe UM Ha3BaHMS.

Omanon omeema:

a) CHg — CHz — CHz — NHz 6) CH3 —CH- CH3



|
NH;

1-amuHOIpONIaH 2-aMUHOIIPONaH
B) CH3 — NH - C2H5 l“) CH3 —N-— C2H5

|

CHzs
METUIITUIAMHUH TPUMETUIIAMUH

CnenoBatenbHo, aMuH coctaBa C3HgN nmeer uetsipe nsomepa.
3ananue 2. JlaHbl TpU OpraHUYECKUX BEIIECTBA: TJIMUEPUH, aHWINH, MypaBbUHAs
kucinora. Onpenenure KakJo€ BEIIECTBO C IMOMOIIBI0 XapaKTEPHBIX PEAKIIH.

CocraBbTe HanboJee palMOHAIBHBIN MJIaH MPOBEICHUS IKCIICPUMEHTA.
Omanon omeema:

['uueprH 1 MypaBbHHASI KUCIOTAa XOPOIIO PACTBOPUMBI B BOJIE, @ AaHWJIMH IIJI0XO.
[Ipu npoGaBiaeHun BoAbI K Tpobam oTxaensieM aHWwiMH. [IpoBomuM ¢ HHUM
XapaKTepHYI0 XUMHYECKYIO0 PEAKIUIO: B3aMMOJCUCTBUE C COJIHOM KHCIOTOH,

IPOJAYKTOM KOTOPOM OyIEeT COJIb:
CsHs NH, + HC1 — CgHs NH, * HCI

OcraBiinecs: 1Ba BEIIECTBA - INIMIEPUH MU MypaBbUHAs KUCIOTa — OIpEIesieM
cienyrommuM obpazom. Ha mpoOwl JeiicTByeM JakMycoM, B KHUCIOTHOW Cpelie

JAKMYC OKpPAIlIUBAETCS B KPACHBIN IIBET.

[Tpu no6aBnenun H,SO4 MypaBbHHAS KHCTIOTA pa3iiaraeTcsi ¢ 00pa3oBaHUEM OKCHIA
yraepoaa (IV), KoTopblid MOXKHO OOHAPYKUTh, MPOMYCKasi €ro HajJ OKCUIOM MEIU

710 BOCCTaHOBJICHUS MEJTH:
H,SO4

HCOOH — CO1 + H,O



[Ipu peiictBun Ha raunepun pactsopa Cu(OH), o6pa3yeTcst pacTBOp riauiepara

MEAHN TCMHO-CHHECTO IIBCTA:

CH,OH OH CH,O \

| / | Cu +2H;0
CHOH +Cu — CH0/

| \ |

CH,OH OH CH;0H

3amanue 3. Tecr
1 Bapuanrt

1. Kaxk nassiBaetcs BemectBo, popmyna kotoporo CeHi1206?

a) ppykTo3a

0) caxaposa

B) YIJIEBOJ

') MOHOCaXapu/1

2. Kakas xumudeckas peakiusi He CBOMCTBEHHA Kpaxmary?
a) TUAPOJIN3

0) ¢ pacTBOpOM Hoaa

B) BOCCTAaHOBUTEJIbHAS

r) ¢ pactBopom l1IBeiiniepa

3. Monekyna riaoKo3sl UMEET CBOWCTBA:
a) aJabJeTUI0B

0) criupToB

B) CIIUPTOB U aJIbJACTUIOB

F) MHOI'OATOMHBIX CIIMPTOB U aJIbACTHUI0B



4. Kakoil NpoAyKT MOIy4YaeTcsl IpU OKUCIEHUU MOHOCAXapUJ0B CUJIbHBIMU

OKHUCIIUTENSIMU?

a) aJbJAETUIbl, STUIOBBIA CIUPT

0) TJIFOKOHOBAs KHCIIOTa

B) caxapHasi KUCJIOTa

T') aJdbJETUbl, IIECTUATOMHBIN CIUPT COPOUT

5. UcxonHoe BemiecTBo JUIsl MOTYUYEHUs! Pa3IMUHbIX COCIMHEHUN yTeM

OpOKEHUS: ITWIOBOTO CIUPTA, MOJIOYHOM KUCIOTHI U JIp.:
a) JaKTo3a

0) bpykTo3a

B) TJIIOKO3a

r) Ie30Kcuprdo3a

Omanon omeema:

1 r
2 B
3. r
4 B
3) B
1 BapuanTt
1. OCHOBHOI UCTOYHUK SHEPTUU B KIETKE:
a) Kpaxmall
0) ppyxTo3a

B) LICJUTIONIO3A
I') TJI0KO03a

2. YTIIeBOIbI, KOTOPHIE TIPU PA3I0KEHUN BOION, 00PA3YIOT ABE MOJICKYJIBI

MOHOCAXapruaoB:



a) nucaxapubl

0) MOHOCaxapuibl
B) TOJIUCAXapPUJIbI
T') OJIUTOCaxapu/Ibl

3. [Ipoteccsl 00pazoBaHus MOJIUMEPOB, KOTOPBIE COMPOBOKIAIOTCS BBIICICHUEM

M0OOYHOTO HU3KOMOJIEKYJISPHOTO MPOAYKTA (BOIBI):
a) peakIuu pPa3aoKeHHUsI

0) peakiuu NOJUKOHICHCAIIUN

B) pEaKIUM MOJUMEPU3AIUU

T') peakiy H30MepHu3aluu

4. TTpu ruaponuse caxapo3bl 00pa3yroTCs:

a) TII0K03a U PpyKTO3a

0) MapTO3a M rajakTo3a

B) KpaxmaJ U TJIFOKO03a

I) LEJUII0JI03a U MaJIbTO3a

5. VYriieBo, sIBIAIOUIMACS OCHOBHOW YaCThIO APEBECUHBI:
a) TJIMKOTEH

0) XUTUH

B) LICJUTIONIO3A

r) pubo3a

Dmanon omeema.



4. a
S. B
2.1.4 KoHTpoJibHbIe padoThI
KonTtpoabnas padora Ne 1
1 BapuanT

1. JlaiiTe XapaKTEpUCTHKY XMMUYECKOTO 3JIEMEHTA HATPHS 110 TUIaHY:

1)  HaxoXICHHE B IEPUOIUICCKON CHCTEME;

2)  CTpOCHHE aTOMa;

3)  cTpocHHE ICKTPOHHO U DIIEKTPOHHO-TpaduIecKoi HopMyIbl;

4)  (dopmyia BBICIIETO OKCH/IA,

5) dbopmysa BOAOPOTHOTO COCTUHECHUS.

2. Pacrincath MexaHu3M 00pa30BaHMS XUMUYCCKOMN CBSI3H B BEIECTBAX:

BaO, HCI

3. Jlomucath ypaBHEHUS XUMHUYECKUX PEAKIIMA U OTIPEICTUTh THIT XUMUYCCKOM
PCaKITIH:

Zn— ZnO—ZnCl; —Zn(OH);

4, CKOJIBKO ITPOTOHOB, HeﬁTpOHOB COACPIKAT AJpa aTOMOB NU30TOIIOB XJIOpa
%Clu¥Cl.

o. OHpGIIGJII/ITe OTHOCHUTCIIBHBIC MOJICKYJIIPHBIC MAaCChI BEIICCTB:

Mr (CaSOq¢ H,0) =

Mr (FeSO4* H,0) =

KonTpoabHasi padora Ne 1
2 BapuMaHT

1.JlaiiTe XapaKTepUCTUKY XUMHYECKOTO JICMECHTA ATFOMHHUS TI0 TUIAHY:
1) HaxOXICHHE B IIEPUOTUICCKON CUCTEME;
2) CTpOCHHUE aToMa,
3) cTpocHHE AIIEKTPOHHOM U AJICKTPOHHO-Tpadrueckoit hopMyIbr,
4) hopMyIia BBICIIIETO OKCH/IA;
5) dbopmyiia BOJOPOTHOTO COCTUHEHHUS.
2.Pacicath MexaHu3M 00pa30BaHUSI XUMHUECKOW CBS3H B BEIIECTBAX:
Ba, NaCl

3.Jlonucate ypaBHEHUsS XHUMHUYECKUX PEAKIMU U ONPEACIUTH TUII XUMHYECKOU
peaKuuu:

Cu—CuO—CuS0Os4—Cu(OH),



4, CKOJBKO MPOTOHOB, HEUTPOHOB COJEPXkAT sJ[pa aTOMOB H30TOINOB XJIOpa
28Gj 29Gj  30G;j

5. Onpenennte OTHOCUTEIbHBIE MOJICKYJISIPHBIE MACChI BEIIECTB:

Mr (NaZSO4 -10 Hzo):

Mr (MgSOs- 10 H,0)=

KonTtpoabHas paGora Ne 2
1 BapuanT

1. Hano BemectBo HNOs;. HazoBuTe naHHOE BEMIECTBO, COTJIACHO MpPaBUII
MexnayHnapoanoit HomeHknatypsl MIOITAK u palite emMy XapakTEpUCTHKY IO
CIEAYIOIINM IPU3HAKAM:

a) HalW4yMe aTOMOB KHCJIOpoja, 0) pacTBOPUMOCTh B BOJI€, B) JIETY4eCThHI)
CTaOMIIBHOCTB, /) IO CTETIEHH AJEKTPOJUTUYECKON AUCCOLUALINH.

2. CocTaBbT€ ypaBHEHUS JIUCCOIMAIIMHU BEIIECTB (B BOBMOXKHBIX CITy4asix):

NaOH, Zn0O, AlI(NOs3)s, FeCls.

3. CocTaBbTe MOJIEKYJISIPHBIC U HOHHBIE YPABHEHUS pEaKIIUH MEKY
BEILECTBAMM:

KOH u MgCl;, NazS u HCI.

4. Ocy1iecTBUTE MPEeBpaICHUs. 3aMUIINTE Ha3BaHUA MMOJYYUBIINXCS BEILIECTB.

Zn —»7Zn0O — ZnCl; — Zn(OH).

5. BeiBenure xuMu4eckyro (GopMyIity MUTHEBOM COJIbI, €CIIU U3BECTHBI MACCOBBIE

JIOJIM XMMUYECKHX DIIEMEHTOB:
o(Na) = 27,38%, o (H) =1,19%, ©(C)=14,29%, o(0)=57,14.

KontpoJsbHasi padora Ne 2
2 BapUAHT

1. Hano BemectBo Mg(OH), Ha3oBuTe naHHOE BElIECTBO, COIJIACHO MPABUII
Mexaynapoanoit HomeHknatypsl MIOITAK u palite emy XxapakTepHUCTHUKY IO
CIEAYIOIINM IPU3HAKAM:

a) KHCIIOTHOCTh, 0) paCTBOPUMOCTH B BOJI€, B) JIETY4ECTh, ') CTAOMIBLHOCTb.

2. CocTaBbTe YpaBHEHHUS TUCCOIMAIIMN BEUIECTB (B BO3MOKHBIX CITyJasiX):

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

3. CocTtaBbTe MOJICKYJISIPHBIE U MOHHBIE YPABHEHUS PEAKIIMI MEX Ty
BEILIECTBAMMU:

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

4, Ocyl1iiecTBUTE NMPEBpaIeHUs. 3aMUIITUTE Ha3BaHUA MOJYIUBIINXCS BEIIECTB.

P —>P205 — H3P04 — Cas(PO4)2

5. BeiBenure xumMudeckyto GopMyiy KHUCIOTHI, €CITH U3BECTHBI MACCOBBIC JTOJIH
XUMUYECKHUX PJIEMEHTOB:

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

2.2. 3anaHus 1Ji51 IPOMEKYTOUYHOI aTTecTAlMU



[IpomesxyTounas arrectauus (IudPepeHIHpPOBAHHBIN 3a4eT) NPOBOAUTCS IO
OKOHYAaHWM  H3y4ueHus  00meoO0pa3oBaTENbHOM  JUCHMIUIMHBL  «XHUMHS.
(ITlpenonaBaTenb MPOBOAUT MPOBEPOUHYIO palbOTy, KOTOpas NpeJHa3HayeHa s
MPOMEKYTOUYHOM aTTecTalliy, UTOrOBOM OLEHKH y4eOHOM MOJArOTOBKH CTYJIEHTOB,
3aBEpPIIUBIINX OCBOCHHE 00111€00pa30BaTeIbHON AUCITUIUIMHBI « XUMUS».

3amauell MNpoOBEJAEHUS NPOBEPOUYHON pPAOOTHI SBISETCA ONPENEICHUE YPOBHS
YCBOEGHUS COJEpKaHUsI 00pa3oBaHUs MO OO0IIe00pa30BaTEILHON JAUCIUIUIMHE
«XuUMUA».

Bonpocsl k ingdepeHunpoBaHHOMY 3a4eTy.

1. OCHOBHBIE TTOHATHS U 3aKOHBI XUMUHU.

2. Crpykrypa [lepuoanueckoi cuCcTeMbl XUMHYECKUX 3y1eMeHTOB J1. 1.
Menneneena.

3 Buipl XuMH4UeCKUX CBSI3EH.

4. Knaccuduxkanus 1ucepCcHbIX CUCTEM.

3) Knaccudukaius pactBopos.

6. QHGKTPOHI/ITI/I‘IGCKEUI Jucconuanms. [TonoxxeHust TCOPpHUHN

BJIGKTpOHI/ITI/IIIGCKOﬁ AJUuCConuranmu.

1. Kucnotsl, ux xiaccudukamus 1 CBONCTBA.

8. OcHoBaHus, UX KJ1accu(pUKaIus 1 CBONCTBA.

9. Conu, ux kiaccuduKaius 1 CBOMCTBA.

10. Oxkcupl, X KI1acCu(UKAIIASI U CBOMCTBA.

11.  Knaccudukarms XuMAYECKUX PEAKIINA B HEOPTAaHNYECKOU XHUMHUH.

12.  CkopoCTh XUMHUYECKUX PEAKIIHH, €€ 3aBUCUMOCTD OT Pa3TUYHBIX (DAKTOPOB.

13. OOpaTUMOCTh XUMHUYECKHUX peakiuii. Xummuieckoe paBHoBecue. CrocoObl
CMEILEHUS] XUMHUYECKOT0 paBHOBecus. [IpuBecTu mpumepsl.

14. Xumuyeckue peakiuu, uayiine ¢ 00pa3oBaHUEM 0CaJiKa, T'a3a WK BOJIbI.
[IpuBectn npumepsl.

15.  TlonsaTue o MeTamuiax, ux KiaccuuKamms, CriocoObl TOTyICHHUS.

16.  Xwumudeckue CBOMCTBA METAJUIOB.

17.  Kopposust metamioB. CriocoObl 3alIUTHI OT KOPPO3HUH.



18. Oprannueckas xumusi. OpraHu4ecKue BEUIECTBA: CTPYKTYPHbIE (POPMYIIbI,
KJIacCU(UKALIUS.

19. Teopus crpoeHus oprannyeckux coequnenuii A.M. bytieposa.

20.  Kiaccudukanus opraHn4ecKux BEIIECTB.

21.  Knaccuduxanus XUMHUYECKHX PEAKIUil B OpPraHUYeCKON XUMUHU.

22.  AunkaHbl: 001125 XapaKTEPUCTHUKA, TOMOJIOTUUECKHUH s, U30MEPHS,
HOMEHKJIaTypa.

23.  XuMUHUeCKHe CBOMCTBA aJIKaHOB.

24.  AnkeHbI: 001ast XapaKTEPUCTUKA, TOMOJIOTHUSCKHH Psifl, H30MEPHS,
HOMEHKJIaTypa.

25.  XuMHYECKHe CBOMCTBA aJIKEHOB.

26.  JlueHbl U KaydyKHU.

27.  ANKuHBL: 001as XapaKTEPUCTHKA, TOMOJIOTHYSCKHUH PSiJ, H30MEPHS,
HOMEHKJIaTypa.

28.  XuMHYECKHE CBOMCTBA AJIKUHOB.

29.  Cnuprtsl: o011as XapaKTepUCTUKa, H30MEPHsI, HOMEHKIIATYpA.

30.  XuMHUecKue CBOMCTBA CITUPTOB.

31.  ®eHoun: oOmIas XapaKTePUCTUKA, B3AUMHOE BIIUSHUE aTOMOB B MOJIEKYJIE.

32. Anpaerusl: 001ast XapakTepruCcTUKa, XMMHUYECKHUE CBONCTBA.

33.  KapOoHOBBIE KHUCIOTHI: 00IIIAs XapaKTEPUCTHKA, TOMOJIOTHUESCKUN P,
MIPUMEHEHHE.

34.  XuMHUecKue CBOMCTBA KAPOOHOBBIX KHUCIOT HA MMPUMEPE YKCYCHOMN
KHUCITOTHI.

35.  JKupsi: knaccudukaius, TpuMeHEHHE Ha OCHOBE CBOICTB.

36.  Mpura, knaccudukarms, CriocoObl MOTYYCHHS.

37.  YrmeBojpbl: KnaccuduKaIms,

38.  XumMmueckue CBOMCTBA YIIIEBOJAOB HAa IPUMEPE TITFOKO3BI.

39.  AwmuHbI: KaccuuKanys, HOMEHKIATypa, MPUMEHEHHE.

40.  Bbenkwu: cTpykTypa, Onosorndeckue QyHKIINH.

41.  lIBerHble peaklnH OEIKOB.

42.  Tlomumepsl: 00IIast XapaKTEPUCTHKA, KITACCU(PUKAIINS, TPUMCHEHHE.



43.  Ilnactmacchl: o01as XxapakTepuCcTrKa, KiacCuduKanusi, OTACIbHbIC

MMpCaACTaBUTCIIN.

[IpomesxyTounas arrectauus (IudPepeHIIPOBAHHbBIA 3a4€T) HPOBOJUTCS IO
OKOHYAaHUM  M3y4eHHs  oOueoOpa3oBaTeIbHOM  JAMCHMIUIMHBL  «XUMUSN».
(ITlpenogaBaTens MPOBOJUT MPOBEPOUYHYIO pabOTy, KOTOpas MpeaHa3HaueHa s
MIPOMEKYTOUYHOM aTTeCTalii, UTOTOBOM OLIEHKH Y4€OHOM MOATOTOBKH CTYJIEHTOB,
3aBEpPIIMBIINX OCBOECHUE 00111€00pa30BaTeIbHON AUCITUIUIMHBI « XUMUS».

3amauelt MpoBeACHUS MPOBEPOYHOM pabOThl SABIAETCA ONpEIEICHUE YPOBHS
YCBOEHUS COJEp)KaHusl 0O0pa3oBaHMs IO 001e00pa30BaTeIbHON JUCLMILIIMHE
«XUMHUA.

3. Pexomenayemasi iuTepaTypa U HHbIe HCTOYHUKHU

OcHOBHBIE TeYATHbIE H3J1aHuA

1. Xomuenko M.I'. Ob6mast xumusi. YueOHUK - 2-€ U3[., UCIIP. U Jom. - M.:
PUA «Hosas BoanHa», 2021. - 463 c.: un., — ISBN 978-5-7864-0348-1
2. lNa6puensa O.C. Xumusi: ydeOHUK JUIS CTYI. YUpeKACHUU cpea. mpod.

obpazoanus / O. C. I'abpuensn, 1. I'. OctpoymoB. - 6-¢ u3m., crep. - M.:
Axanemus, 2020. - 272 c., ¢ uB. ui., — ISBN 976-5-4468-5991-7

3.2.2. OCHOBHBIE JIEKTPOHHbIE H3TAHUS

1. Y4eOHbIit OHIAMH Kypc. XUMUS 7151 TPOQEeCCUil U CTIeTIMAIbHOCTEN TEXHUYECKOTO
npodusisi: ydeOHUK IS CTyH. Y4pexkaeHuid cpen. npod. obpazosanus / O.C.
Ia6puensa, W.I'. OctpoymoB. 2020. Pexxum nmoctyma: https://www.academia-

moscow.ru/off-line/pdf/104117662f.pdf
2.Y4eOHbnii omnaiiH kypc. Xummsa 11 xmacc // MoOwibHOE 3IIEKTPOHHOE

oOpasoBaHHe: [caiiT]. — 2022. - URL.:
https://educont.ru/courses/list/course/b05f68¢8-d52a-4bb1-93d2-698f26104408
(mata obpamenwms: 21.03.2023). - Pexum jgoctyma: s 3apeTHCTPHP.

OJIL30BAaTEJIEH.
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