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1. MACIIOPT PABOYEM ITPOI'PAMMBI YUEFHOM JJUCIUILIAHBI

1.1. Obonacme npumenenus nPUMEPHON NPOZPAMMbL

PabGouas mnporpamma yueOHo¥M muctmmiauHsl BJ.09  Xumus sBiIseTcs 4YacTbio
OCHOBHOM MpOQecCHOHANBLHON 00pa3oBaTENbHOW MTPOrpaMMOil B COOTBETCTBHHM C
®denepalibHBIM TOCYIapCTBEHHBIM 00pa30BaTEeIbHBIM CTAHIAPTOM CpPEIHEro (MOJIHOTO)
obmero odpazoBanus U denepanbHbIM TOCYIAPCTBEHHBIM 00pa30BaTENIbHBIM CTaHAAPTOM
(nanee ®I'OC) no cneunansHocty CIIO ana cneunansHoct 35.02.12 CagoBo-napkoBoe U
naHAmadTHOE CTPOUTENHCTBO.

B nporpammy BKIIIOUEHO coJiepKaHUE, HAlpaBIeHHOE HAa (POPMUPOBAHUE Y CTYIEHTOB
KOMIIETCHIINH, HeoOXoaumbix mis kadectBeHHOro ocBoeHus OIIOII CIIO wa 0Oase
OCHOBHOTO o00miero oOpa3oBaHUsi C MOJYy4eHHEM CpeaHero oOmero oOpa3oBaHMs;
pPOrpaMMbl  MOJTOTOBKM  KBaTU(UIMPOBAHHBIX pabO4yuX, CIYXalMX, MOPOrpPaMMBI
MOATrOTOBKHM crienuanuctoB cpeanero 3seHa (IIIKPC, ITIICC3).

1.2. Mecmo yuebnoit Oucyuniunvl 6 CMpYKmype npozpammol HOO20MO6KU
CReyuaIucmoe cpeoHezo 36eHa
JNucuunnuHa «XuMUs» BXOAUT B 0a30BbI yueOHbINM 1ukia (00meoOpasoBaTenbHas
MOJTrOTOBKA, MPOMUIBHBIE JUCIUIIIMHBI) MPOTPAMMBI MMOATOTOBKH CHEIUATHCTOB CPEIHETO
3BCHA.
O6mieoOpa3oBarenbHas TUCHUILIHHA «XUMHS» U3ydaeTcss Ha 0a30BOM YPOBHE B
00111e00pa3oBaTeIbHOM I[UKJIE y4eOHOTO TIUTaHAa OCHOBHOM Mpod)eCCHOHAIBHOM
00pa3zoBaTeNbHON MPOTPaMMBbl YKPYIHEHHBIX TPYIIN CIENHUANbHOCTEH / mpodeccuit:

TpynoeMKoCTh TUCHUIUIMHBI «XUMHUsD» Ha Oa30BOM YpOBHE COCTaBIIET 72 yaca, u3
KOTOpBIX 64 yaca — 6a30BbId MOYNb (6 pa3nenoB) U 8 4acoB — MPUKIAAHON MOoAyib (1
paszen), BKIOYAIOUIMM  MpPaKTUKO-OPUEHTUPOBAHHOE  COJEp)KAaHHME  KOHKPETHOMH
CIELUATIBHOCTH.

[IpuknanHoil Monynp BKJIOYaeT OAWMH pasfen. Paszgen 7 «Xumust B OBITY U
IIPOU3BOJCTBEHHO M JEATENBHOCTH YEJIOBEKa» peanusyercs JUIsL BCEX
npodeccuil/cenuanbHOCTE Ha Marepuayie KeHCOB, CBS3aHHBIX C HKOJOTHYECKOU
0€30IaCHOCTBIO U OLIEHKOM MOCHEACTBUIM OBITOBOM M MPOM3BOACTBEHHOM JEATEIBHOCTH, IO
oTpacisaM Oyaymiel npopeccHOHATBHOM AEATENBHOCTH 00YyJatOIUXCSL.

[Teprion 0OydeHHs W paclpeleeHue Mo CeMecTpaM OIpenessieT oOpa3oBaTebHAs
OpraHW3alys CaMOCTOSTEIbHO, C YyYETOM JIOTMKH (DOPMHUPOBAHUS MPEAMETHBIX
Pe3yJIbTaTOB, OOIMMX W TPOGECCHOHATBHBIX KOMIICTCHIIUH, METANPEAMETHBIX CBS3CH C
JAPYTUMHU  TUCIHUIDIMHAMU 00I1Ie00pa30BaTeIbHOITO M OOMICTPO(ECCHOHAIBHOTO ITHUKJIOB
y4eOHOTrO TMIaHa.

1.3. I]enu u 3a0auu yueoHoii OucyunIuHbl
Lenv: hopMupoBaHUE Yy CTYACHTOB MPEACTABICHUS O XMMHYECKOW COCTaBIISIOLICH
€CTECTBEHHO-HAYYHON KapTHUHBI MUpPA KaK OCHOBBI MPUHATHS PEIICHUM B KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOTO MOBEJICHUS B IPUPOIHOM Cpe/Ie.

3adauu oucyuniumol:

1) cdopmupoBaTh TOHMMAaHWE 3aKOHOMEPHOCTEH TMPOTEKAHUS XHMHUYECKHX
IIPOLIECCOB M SBJIICHUM B OKpYXalOLIEH Cpene, LEJOCTHOW HAaydyHOM KapTUHBI MHpA,
B3aMMOCBSI3M U B3aMMO33aBHCUMOCTH €CTECTBEHHBIX HAYK;
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2) pa3BUTh YMEHHS COCTaBIATH (OPMYJIBI HEOPTAaHUYECKMX M OPTaHUYECKHX
BEIIECTB, YPAaBHEHUS XUMHUYECKUX PEaKUUN, OOBACHATH MX CMBICJI, MHTEpPIPETUPOBAThH
pe3yabTaThl XUMUYECKHUX IKCIIEPUMEHTOB;

3) chopmupoBath HaBBIKH IIPOBENCHUS OpoCTeHIIX XUMHUYECKUX
HKCMEPUMEHTAIBHBIX MCCIENOBAaHUN C COOJIOAEHUE MpaBwil 0e30MacHOro OOpalleHus C
BEIIECTBAMHU U JIaOOPaTOPHBIM 000pPYIOBaHUEM;

4) pa3BUTh yYMEHHs HCIOJB30BATh HHPOPMAIMIO XUMUYECKOTO XapakTepa W3
Pa3IMYHbIX HCTOYHHUKOB;

5) chopmupoBaTh yMEHHs MPOTHO3MPOBATH MOCIEIACTBHS CBOCH IESITEIBHOCTH U
XMUMHYECKUX MPUPOJHBIX, OBITOBBIX M IPOU3BOACTBEHHBIX IIPOLIECCOB;

6) cdopmupoBaTh MOHUMAHHE 3HAYUMOCTH JOCTIDKCHUM XUMHUYECKOW HAYKH M
TEXHOJIOTUHM ISl pa3BUTHUS COLMAILHON U MMPOU3BOACTBEHHOM cdep.



1.4. Ilepeuens

naaHupyemslx pe3yjiomamoe

00yuenusn

no oucyuniune @6

coomeemcmeuu ¢ O®IoC ClIO u na ocnose @I'OC COO (nepeuensv gopmupyemovix

KomnemeHnyuii).
KOO " [Inanupyemble pe3ynbTaThl OCBOSHHUS JUCIIUILINHBI

HanmenoBanue
(bopMHUpyeMbIX O6mye’ '
KOMIICTOHIAI JlcuurnirHapHble

B wacmu mpyooeozo eocnumanusi: - BIAAETh CHCTEMOI1
OK 01. - TOTOBHOCTH K TPYAY, OCO3SHAHUC | XxyMUYECKUX 3HAHWUM, KOTOpas
BLI6I/I%aTL MacTepcTBa, TPYAOII00HE; BKJIIOYAET: OCHOBOIIOJIATa0IINe
CIOCOOBI

PCUICHUA 3a4a4

npodeccruoHalb
HOU
JEATEIIEHOCTH
MIPUMEHUTEHHO
K Pa3ITUIHBIX
KOHTEKCTaM

- TOTOBHOCTb K  aKTUBHOH
EeATENILHOCTH

TEXHOJIOTHUECKOU U COLIMAIBHOMN
HAIMpaBJICHHOCTH,

CriocoOHOCTh MHUIIMAPOBATH,
TUTAaHUPOBaTh U
CaMOCTOSITEJIBHO BBIMONHATh TaKyHO
JNIeATEIbHOCTD;
- MHTEpeC K pa3IMvHbIX chepam
npoQeccuoHaNbH O
JCATCIIBHOCTH,
- OBJIQJICHHE
y4e0HBIMU 5
[M03HABATEILHBIMU JCHCTBUSIMHU:
a) bazoevie nocuyeckue 0eticCmeust:
CaMOCTOSITEIIBHO (hOPMYITHPOBATH
aKTyaJIM3UPOBATh MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE,
- YCTaHaBJIMBAThH CYIIECTBCHHBIN
MIPU3HAK WJIM OCHOBAHUS IS
00001IeHuS;
- ONPEICINATh IICIH ACITCIBbHOCTH,
MapaMeTphl U KPUTEPUH UX JOCTHKEHHUS;
- BBIBJIATH 3aKOHOMEPHOCTU U
MPOTUBOPEYHS B
[pacCMaTpUBaEMBbIX SIBJICHUSIX;

YHHUBCP CAJIbHBIMHA

- BHOCHUTb KOPPCKTUBEI B

- JCATCIBbHOCTD, OLICHHUBATh
COOTBCTCTBUC PE3YyIbTAaTOB eiix,
OLCHUBATDH pucKu HOCHC[[CTBI/Iﬁ
ACATCIIBHOCTU,

IpU peleHUN
KU3HEHHBIX MpoOsieM

JESATeILHOCTH, HaBBIKAMHU Pa3peIeHHs
npobiem;

- BBIABJIATH MMPpUYIUHHO-

- pa3BHUBAaTb KPCATHMBHOC MbIIIJICHHUC

0) Oazoevie  UCCIE008AMENLCKUE
oelicmeus:

- BIIQJETH HaBLIKAMH yueOHO-

UCCIIEIOBATENbCKOM M TPOEKTHOU

MOHATUS (XUMUYECKUI 3JIEMEHT,
aToM, DJJEKTpPOHHas 000JI0uKa
aTomMa, s-, p-, d-3JEKTpPOHHBIE
opbuTanu aTOMOB, HOH,
MOJIEKYIa, BaJICHTHOCTb,
AJIEKTPOOTPHULIATENBHOCTb,
CTEINEHb OKUCIJICHUS, XUMUYECKas
CBSI3b, MoJIsIpHast Mmacca,
MOJIApHBIA 00BEM, YIIIEPOJIHBIH
CKeJeT, (YHKUMOHaJbHas TpyIia,
paquKan, — H30MEpHS,  U30MEpH,
TOMOJIOTUYECKUH psfl, TOMOJOTH,
YIIEBOAOPOABI, KHUCIOPOA- U
a30TCOJEpKAIINE COEOUHEHUS,
OMOJIOTMY €CKU AKTHUBHBIC
BellecTBa  (YINIEBOABI, JKHUPHI,
Oenku), MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYIISIPHBIE
COEIMHEHUS, KpHUCTaJUIMYecKas
pemérka, THUIbl XUMHUYECKUX
peaxkuit (OKHCIIUTENBHO-
BOCCTAHOBUTEIIbHBIE, 9K30-U
SHJIOTEPMHUUYECKUE, peakiuu
HOHHOTO  OOMeHa),  pacTBOp,
ANEKTPOJIUTBL,  HEIIEKTPOJIUTHI,
ANEKTPOIUTUYECKAS
JHccoLMalus,
BOCCTaHOBHTEIIb, CKOpPOCTb
XUMHUYECKOM peakiu,
XUMHUYECKOE PABHOBECHE), TEOPUH
M 3aKOHBl (TEOpHS XHUMHYECKOTO
CTPOEHHS OpPraHUYECKUX BEILIECTB

OKHCJIIUTCIIb,

AM. byrneposa, TEOpHUs
ANEKTPOTUTUYECKO N
OUCCOLIMAlMY, TEePUOINYECKUI




CIICACTBCHHBIC CBs3H n
AKTyaJIu3UpOBaATh 3a7a4y, BbIABUIATH
TUIOTE3y €€  pCHICHUA, HaAXOIAUTb

apryMeHThl Ul JI0Ka3aTelbCTBA CBOUX
YTBEPXKACHUM, 3aJaBaTh MapaMeTpbl
U KPUTEPUU PELICHUS;
- QHAJIM3MPOBATh IOJYYEHHbIE B
XOJIe pelIeHusl 3aJaudl pe3yJbTaThl,
KPUTHYECKHU OLICHUBATh 170'¢
JOCTOBEPHOCTb, MPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCJIOBHSIX;
pa3BMBaTh KpPEATUBHOE MBbIIUICHHE
NPY PEILICHUH )KU3HEHHBIX TPpoOiieM

3akoH .M. MeHnneneeBa, 3aKoH

COXpaHCHUMA MaCCBI),
3aKOHOMCPHOCTH, CHMBOJIMYCCKHI
SA3BIK  XWMMHH, (baKTOJ'IOl"I/ILICCKI/IC

CBCACHUA O CBOﬁCTBaX, COCTaBc,

MOJIy4EHUH u 6e30macHOM
HCIIOJIb30BAHUM BaKHEH X
HEOPraHUYEeCKUX u

OpTaHUYCCKUX BCIICCTB B 6BITy
u npaKanecxoﬁ ACATCIIBHOCTH
YCJIOBCKA,

- YMEThb BBISBIATH XapaKTEpHbIE
HPU3HAKA " B3aUMOCBSI3b
U3YYECHHBIX MOHATHH, NPUMEHATH
COOTBETCTBYIOIIME TOHATUS TIPU
OIMCAHUE CTPOCHUS U CBOWCTB
HEOPraHUYECKUX u
OpPraHMYeCKUX BEIIECTB U UX
MIPEBPAILICHUH; BBISIBIIATH
B3aMMOCBSI3b XUMHUYECKUX
3HAHUA  C  TOHATUAMH  H
MIPEICTABICHUSIMU TPYTUX
€CTECTBEHHOHAYUYHBIX ITPEIMETOB
- ymeTb MCNoNb30BaTb
HaMMeHOoBaHMA XMMUYECKUX
coeuHeHUn MEXIYHAPOIHOTO
COK03a TEOPETHYECKOM u
NPUKJIAJHON XMMHUU U TPUBHAJIBHBIE
Ha3BaHMUSl BAXKHEWIMX BEIIECTB
(oTUNeH, aleTWIeH, TIHUIEPHH,
benon, dbopmanbaerusu,
YKCyCHasi  KHCJIOTa, TJIMIIMH,
yrapHbI ra3, yIVIEKHUCIBIM ras,
aMMHAK, TralleHass  HU3BECTb,
HEraleHass W3BECTb, NUThEBAs
cola W JpYyrux), COCTaBIISATh
GbopMylibI  HEOPTaHUYECKUX U
OpPraHUYECKUX BEILECTB,
YpaBHEHUS XUMHUYECKUX
peakiuii, OOBICHATh UX CMBICI,
MOJTBEPKIATh XapakTepHbIE
XUMUYECKHUE CBOKCTBA BEIIECTB
COOTBETCTBYIOIIUMU

SKCIEPUMEHTAMU M 3aIUCSIMHU
YPaBHEHUI XUMHUUYECKUX PEaKIIU;

- YMETh yCTaHaBIUBATh
MPUHAJIC)KHOCTh  M3YUYEHHBIX
HEOPraHUYECKUX u
OpPraHUYECKUX BEIIECTB K
OmpelleJIEHHbIE  KJlaccaM |
rpymmnam COEIMHEHU,

XapakTepu3oBaTh HMX COCTaB M
BaKHEHIIIMIeE CBOMCTBA,
ONPEACNSATh BUJBl XUMHUYECKUX




cBs3el (KOBaJIGHTHAas, HMOHHas,
MeTajlIndecKasi,  BOJOPOIHAs),
THUIBI KPUCTATMYECKUX PEIIETOK
BEIIIECTB; KJ1acCU(pUIMPOBaThH
XUMHYECKUE PEAKIINH;

- chopMupoBathb
NIPEICTaBICHUS: O XUMHUYECKOU
COCTAaBJISIIOLIEN
€CTECTBEHHOHAYYHOH  KapTHHbI
MHpa, POJIM XUMHUHU B TIO3HAHHS
SIBIICHUI PHUPOJIBI, B
(dbopMupOBaHUU KYJIBTYpPBI
JUYHOCTH, €€ (YHKIMOHATIBHOMN
IPaMOTHOCTH, HEOOXOAUMOM st
peleHns MPaKTUIeCKUX 3a1ad U
9KOJIOTMYECKH  OOOCHOBAHHOTO
OTHOIIEHHUSI K CBOEMY 370POBBIO
U IPUPOJHOM Cpene;

- yMeTbh IPOBOJUTH PACUETHI 1O
XUMUYECKHM  (opMynaMu |
YpaBHEHUSIMU XUMHUYECKIX
peakuuii ¢ HMCMOJb30BaHHEM
bu3nYECKUX BEJIMYMH,
XapaKTEepU3yIOIIUX BEIIEeCTBA C
KOJIMYECTBEHHOM CTOPOHBI:
Maccel, 00bEéMa (HOpMaJbHBIE
yCIIOBUSI) Ta30B, KOJUYECTBA
BEIIECTBA; HCIOJIb30BaTh
CHCTEMHbIE XMMHUYECKHUE 3HAHUS
Il TPUHATHS — PEIICHHH B
KOHKPETHBIX KU3HEHHBIX
CUTYaIUSIX, CBSI3aHHBIX c
BELLECTBAMM U UX NPUMEHEHUEM




K 02.
HWcnonp3oBaTh

COBpPEMEHHbIE
cpencTsa

MIOMCKA,

aHanu3a u
HWHTEPIIpETALUU
uHbOpMaluu U
nH(pOpMaIIOHHBIE
TEXHOJIOTUU

npodeccuoHab-
HOU JICATENbHOCTH

B o0mactu HOEHHOCTHU HAYYHOI'O

MO3HAHUS: c(OPMHUPOBAHHOCTH
MHpPOBO33PEHHS,  COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO  DPa3BUTHA
HayK ¥  OOILIECTBEHHOM  NpPaKTHKH,
OCHOBAHHOTO Ha
JUAIore KyJIbTyp, CHOCOOCTBYIOLIETO
OCO3HAHMIO CBOETO MECTa B
MONHUKYJIBTYPHOM MHPE;

- COBEpLICHCTBOBAaHHE S3BIKOBOM 1

YUTATENbCKOW KYIBTYphl Kak CpelcTBa
B3aMMOJCHCTBUS  MEXAYy JIOIBMH H
TIO3HAHUS MUPA;

- O0CO3HAaHHE LEHHOCTH Hay4HOMH

JNeATENbHOCTH, TOTOBHOCTb

OCYILIECTBIIATH IPOEKTHYO u

HCCTIEI0BATEIbCKY IO IeATeTBHOCTD

MH/IMBUYaTbHO M B TPYIIIIE;

OBnasieHe  yYHUBEPCAIbHBIMH |

TI03HABATENbHBIMA JICHCTBUSMMU:

8) paboma c ungopmayueri:

- BUAAETh  HABBIKAMH  TIOJNYYEHUS

MH)OPMAIK M3 MCTOYHHKOB PA3HBIX

THIIOB, CaMOCTOATENHHO hopm

Hpe/ICTaBIEHUS;

- CcO3[aBaTh TEKCTHI B Pa3NHYHBIX

dopmarax ¢ yd4érom  Ha3HaAuCHHSA

MHQOpMAIMK | IIENEeBOM ayIuTOpHH,

BbIOUpas ONTHMAJIBHYIO popmy

TNPEJICTABICHNIS W BU3YyalU3alluH;

- OLIEHUBATh JJOCTOBEPHOCTH,
JNIETUTUBHOCTD HHPOPMAIIHH, €€
COOTBETCTBUE MPABOBBIM U

MOPAIIbHO-3THYECKUM HOpHAM;

- HUCHOJb30BaTh CPEICTBA

UH()OPMAMOHHBIX U

KOMMYHHUKAaITUOHHBIX TEXHOJIOTUI B
eraTI/IBHBIX M OpraHru3alluOHHBIX

co0moieHreM TpeOOBaH! IPTOHOMUKH,

TEXHUKH

besomacHOCTH ,TUTHEHBI,
pecypcocOepexeHus IPaBOBBIX U

ATHYECKUX HOPM, HOPM
MH(POPMAIMOHHON O€30TTaCHOCTH;

- BNafleTb HaBblKaMM Pacno3HaBaHMA U
3aWMTbl MHPOpMaLMKN, MHOOPMALMOHHO
6e30MacHOCTM TIMYHOCTH;

- YMeTb
BbINO/IHATb
3KCNEPUMEHT
OpraHMYecKux
HarpeBaHuu,

3TUNEeHa U

CBOWCTB,
peakunm
Kpaxman,

nAaHWpoBaTb U
XUMUYECKN 7
(npeBpaweHnn
BELWEecCTs npu
nonyyeHue
M3y4yeHne  ero
KayecTBeHHble

Ha anbaeruabl,
YKCYCHYIO  KUC/OTY;
JIeHATYpaIus 0eNnKoB npu
HArpeBaHWM, [BETHbIE  pEaKIUU
0EnKoB;  TPOBOJAUTH  PEAKIUH
HOHHOTO  OOMEHa, OMmpeneNsiTh
cpeny BOJHBIX pacTBOPOB,
Ka4eCTBEHHBIC PEaKIny Ha Cylb(at-
, kapOoHAaT- U XJIOpUA-aHUOHBI, HA

KaTHOH aMMOHMS, pemars
SKCIIEPUMEHTANIbHBIE 33/1a4ll 10
TEMaM "Merannst" u
"Hemetannsl") B COOTBETCTBUU C
NpaBUIAMHA TEXHUKH
0e30macHOCTH HpU OOpaIleHUH C
BEIIECTBAMM M JabopaTopHble
000py/10BaHUEM; MPECTaBIATH
pe3yabTaThl XMMHYECKOTO
JKcIepuMeHTa B (opme 3amucu
yYpaBHEHUH COOTBETCTBYIOIIUX
peakiiit  u  (GopMyIUpOBaThH
BBIBOJBl  HAa  OCHOBE  JTHX
pE3yIbTaToB;

- yMeTh aHATHU3MPOBATDH
XUMHYECKYIO HH(opManuio,
NOJTy4YaeMYHo u3 Pa3HbIX
HCTOYHUKOB  (CPEJICTB  MaccoBOM
uHpopmaruu, cetb UHTepHET WU
apyrue);

- BIaIeTh OCHOBHBIMU METOZaMH
HAyYyHOrO T[O3HAHUA BEIIECTB U
XHUMHYECKHX SBICHUI
(HabmroneHMe, M3MEPEHNE,
SKCIIEPUMEHT, MOJICINPOBAHUE);

- YMETbh MPOBOAUTH PACUETHI 110

XUMUYECKUM  (opmyrnaMm U
YpaBHEHU M XUMHYECKHX
peakuuii ¢ HCIOJIb30BaHHEM
bu3nYeCKux BEJIMYUH,
XapaKkTepU3YIOIIMX BEIECTBA C
KOJIMYECTBEHHOU CTOPOHBI:
Maccel, 00bEMa (HOpMaJbHBIE
yCIIOBUSI) Ta30B, KOJUYECTBA
BEIIECTBA; UCIOJIb30BaTh

CUCTCMHBIC XMMHNYCCKHUC 3HAHUA

Ul TPUHATHS ~ pELIeHUd B
KOHKPETHBIX KU3HEHHBIX
CUTYALUSX, CBSI3aHHBIX c

BCHICCTBAMU U UX NPUMCHCHHUCM
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OK 04.
dddeKTnBHO
B3aMMOAEenCTBO-
BaTb M pabortaTtb
B KOJIIEKTMBE W

- TOTOBHOCTb K CamMOpa3BUTHIO,
CaMOCTOATENbHOCTU U
caMmoonpeaeneHnto;

-0BNlafieHNE HaBblKamu y4ebHO-
UccNef0BaTeNbCKOW,

NPOEKTHOM W COLMANbHON AEATENbHOCTY;

- YMeTb NNaHMPOBATb U BbIMONHATL
XMMWYECKMNIA SKCNEPUMEHT
(NpeBpalLeHnsa opraHUYecKnxX
BELLECTB MPU HArpeBaHmy,
nosly4eHne 3TUIEHA W U3y4YeHUe ero
CBOMCTB, KaYeCTBEHHbIE PeakUMn Ha

KOMaHAe
OsnageHue yH1BepcanbHbIMM anbAernapl, Kpaxmasn, YKCyCHYH
KOMMYHMKaTUBHbIMM KUCNOTY;
AenCTBUAMM: AeHaTypauna 6enxkos npu
- MOHMMATh H HCTIOJIb30BATh 6eAKOB; NPOBOAMTH
IPCUMYIICCTBA KOMAHIHOW H peakuuM WOHHOrO O0BMeHa,
VHIMBUIYATbHOH pabOTH; y onpenenatb cpeay
- IMPHUHUMATh OCIN COBMCCTHOU BO/HbIX pacTBOpOB,
ACATCIBLHOCTH, OPTaHU30BbIBATD 1 KaueCTBEHHbIE peakUMM Ha cynbdaT-,
KOOPJMHUPOBATh JIEHCTBUA TIO €€ KapOoHaT- U XN0puA-aHUOHbI, Ha
JOCTIDKEHHS.  COCTaBJIATh  ILIaH KaTMOH aMMOHMSA; peLlaTb
pacIpesieNsATh POJU C YUETOM MHEHUM | 3KCMEPUMEHTA/IbHble 334auu no
YYaCTHUKOB 00CYXkJaTh Pe3yIbTaThl Temam "MeTannbl" 1
COBMECTHOM paboThI; "HemeTannbl") B cooTBETCTBUM C
- KOOPMHUPOBATb U BLINONHATL PaboTy | MPaBUAaMM TexHWKWM He3onacHocTH
B YCNOBMAX PeasbHOro, BMPTYasbHOro v | Npu 0bpalleHnn ¢ Bellecteammn u
KOMBMHMPOBAHHOrO B3aMmogeicTema; | n1abopatopHbie 06opyaoBaHNem;
- OCYLWIEeCTBAATb MNO3UTUBHOE NPeaCTaBNATb pe3yabTaTbl
CTpaTerMyeckoe NoBefeHne B XMMUYECKOT0 3KCNEPMMEHTA
Pa3/IMYHbIX CUTYaLmsax, B bopme3zanncuy ypaBHeHw
MposBAATb TBOPYECTBO W BOOOPAXKEHWE, | COOTBETCTBYIOLWMX PEAKUUN K
ObITb MHULMATUBHBIM dopmynunposaTb BbIBOAbI Ha
OBnageHne yHMBepCasbHbIMU OCHOBE 3TUX pe3y/bTaToB
perynatTMBHbIMM AEUCTBUAMM:
r) npuHamue cebs u opyaux nrodeli:
- NPUHUMATb MOTUBbLI U apPryMeHTbI
Apyrux nogew
NpW aHanu3e pPe3ynbTaToB AeATENbHOCTH;
- NPM3HaBaTb CBOE NPABO U NPaBO APYIMnX
noaen Ha
owmnbKu;
- pa3BMBaTb CNOCOOHOCTb MOHWUMATL MUP C
nosunuum
[ApPYroro YenOBEKaQ;
OK 07. - B obnactn aKonoruyeckoro| -  chopmMpoBaTb
CopelictBoBaTh BOCMUTaHUSA: npeacTaBNeHUss: O XMMUUYECKOM
COXpaHeHMIo - cpOPMMPOBAHHOCTb IKOIOMMYECKOM | COCTaBAAKIAEN 5
OKpYsKaKOLLLE KyNbTYpbl, NnoHMMaHue BANAHUA | €CTECTBEHHOHAYYHON  KapTWHbI
COUMaNbHO-93KOHOMMYECKUX npoueccos| MUpPa, POAN XMMUN B MNO3HAHUU
cpeael, Ha COCTOSIHME MPUPOAHON W COLMANbHOI | ABNEHMI npvpoayl, B
pecypcocbepere- cpedbl, 0Oco3HaHue  rnobanbHoro| GOPMMPOBAHMM  YblbIIEHMA 1
HUIO, MPUMEHATb | xapaKTepa 3KONOrnMYeckux npobnem; KYNbTypbl JINYHOCTH, ee
3HaHuA 06 - NnaHupoBaHWe M ocyllecTBaeHne | GYHKUMOHANbHOW  rPanMoTHOCTH,
N3MEeHeHUN OeiicTBMIl B OKpyKalolleit cpeae Ha| HEObXxoaumow — Ans  pelueHus
KIMMara, OCHOBE 3HaHWA UuUenein yctonumsoro | NPaKTUHECKUX 3afau n
APUHLMMABI pa3BUTMA YeN0BEYECTBA; 3KOJZ1I0TU4eCKn obocHoOBaHHOrO
P aKTUBHOE Henpuatue Aenctenin| OTHOLIEHUA K CBOEMY 3[10pOBbIO U
bepexnmsoro NPUHOCALLMX BpeS, NPMPOAHOI cpese;
Nnpou3BOACTBA, OKpyXatollei cpeae; ymeTb cobntogatb npasmna
Sd)d)eKTMBHO - ymeHue nporHosmnpoBsaTb 3KON0IrM4ecKkum Ll,enecoo6pa3Horo
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AEeNcTBoBaTb B
YypesBbl4aNHbIX
cUTyaumax

HeﬁﬂaFOﬂpMﬂTH ble
nocneacteuAa

3Konornyeckume
npeanpunHMMmaembix

OeNcTBUIA, NpeaoTBpaLLaThb 1X;
- pacwupeHune onbiTa AeATENbHOCTH

3KO/10TMYecKom
HanpasAEeHHOCTY;

0B/laZleHNE HaBbIKaMM y4ebHo-
NCCNenoBaTENIbCKOM, MPOEKTHOM U
COLManbHOM AeATeIbHOCTY;

noeefeHusA B 6bITy U Tpya0BOM
[eATeNbHOCTU B Lenax
COXpPaHEeHWA CBOEro 340P0BbA U
OKpY’KatolLei NpUpoaHOI cpeabl;
Y4MUTbIBATb ONACHOCTb BO3AEMCTBUA Ha
KMBble OPraHM3Mbl OnpeseneHHbIX
BeifecTB, MOHMMAA CUbICA NOKasaTens
npesenbHo AONYCTUMOWN
KOHLLeHTpaL MK
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2. CTPYKTYPA U COAEP)KAHUE YYEFHOM JUCIUILIAHBI

2.1. Ob6vem yuedHou oucyunauHsl U 6UObL YUeOHOU padon vl

Bupn yueOHo# padoThl

Oo6vem uacos

MakcumaJjibHasi yueOHasi Harpy3Ka (Bcero) 72
B 1.4.
Oobsi3aTesqibHAsA  ayIMTOPHAss Yy4deOHas Harpyska 64
(Bcero)
B TOM YHCJIE:
3aHATHUS JICKIMOHHOTO TUIIA 26
NIPAKTUYECKUE 3aHATHS 38
IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COAEPKAHUE
(conep:kaHue NPUKJIAJTHOTO MOYJIsA)* 8*
B TtoMm uncine
3aHATHS JIEKIIMOHHOTO TUMa™* 2%
MPAKTUYECKHUE 3aHITH * 6*
IIpomekyTOUYHAs aTTecTALUSA augsaver

2.2. Cmpykmypa oucyuniunul

KonnyecTBo ayIMTOPHBIX YaC0B

HanmeHoBaHUe pa3aesioB U TeM Bcero Teoperndeckoe IIpakTHyeckne
o0yueHue 3aHATHA

Paznen 1. OcHOBBI CTPOEHHUS BellleCTBA 2 4
Tema 1.1 CrpoeHre aTOMOB XUMHUYECKHUX 3JIEMEHTOB ) )
U PUPOJA XUMHUYECKOH CBSI3U
Tema 1.2 Tlepuoanueckuii 3akoH u Tabnuua . U. ) ) 2
MeHeneeBa.
Paznen 2. Xumuueckue peakunu 8 4 4
Tema 2.1 Tumsl XUMUYECKUX peaKIuii 4 2 2
Tema 2.2 DmekTpomTAYecKas AUCCOIUAITUS U 4 ) )
HMOHHBIA 00MEH
Paznen 3. CtpoeHue u cBOIiCTBA HEOPraHMYECKUX 14 8 6
BelleCTB
Tema 3.1 Knaccudukanms, HOMEHKIATypa U 4 ) )
CTpOCHHE HEOPTraHUYECKUX BELIECTB
Tema 3.2 Du3MKO-XMMHYECKHE CBOIICTBA
HEOpPraHMYECKUX BELIECTB 8 6 2
Tewma 3.3 Unentudukanus HEOPraHMISCKUX BEIIECTB 2 - 2
Paznen 4. CtpoeHue u cBoiicTBa OpraHUYecKuX 26 14 12
BelllecTB
Tema 4.1 Knaccudukanus, HOMEHKIATypa U 4 ) )
CTpPOEHHE OPTAHMYECKUX BEIIECTB
Tewma 4.2 CBoiicTBa OpraHU4YEeCKHX COCTMHEHUM 12 6 6
Tema 4.3 Vnentudukanus opraHMueCKIX BEIIECTB 6 4 2
Tema 4.4 3HadyeHue U NPUMEHEHUE OPTAaHUYECKUX
BEIIECTB B MPOU3BOJACTBEHHOM NESATENBHOCTH 4 2 2
YeJIoBeKa
Paznen 5. Kunernueckue u TepMoiMHAMMY eCKUe
3aKOHOMEPHOCTH NPOTEKAHUA XMMHUYECKUX 4 2 2
peakuuii
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Tema 5.1. CKOpOCTh XUMHUYECKUX PEAKIHIL.

4 2 2
XUMHYECKOE paBHOBECHE.
Pasnen 6. PacTtBopsl 6 2 4
Tewma 6.1. [lonsiTue o pacTBopax 4 2 2
Tema 6.2. MccnegoBanue CBOMCTB pacTBOPOB 2 - 2

IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE CO/IePKaHMe (COAEPKAHNE NPUKJIATHOTO

MoayJs)*
Paszgen 7. Xumust B ObITY 4 NPOU3BOACTBEHHOIM g 2% 6+
AeATeJbHOCTH YeJ0BeKa
Tema.7.1. Xumus B ObITY ¥ IPOM3BOJICTBEHHON g 2% 6%
JIeSITEJIbHOCTU YeJIOBEKa
Bcero mo qucuuninze 72 34 38
2.3 Temamuueckuii nnan u cooepiyicanue y4eOHou OUCYUNIUHbL
HanmeHoBanue Cogaepxxanue yueOHOro MaTepuaJia, MpaKTUHYeCKHe padoThbl, O6Gbem | ®opmu
pa3aenoB u TeM camMocTosITe/IbHAsI padoTa o0yuaromuxcsi, Kypcopas padora (ecau 1acoB | pyemele
NPeycMOTPEHa) Komuer
CHIIMHU
1 2 3 4

Pa3zaen 1. OcHOBBI CTPOEHMs BelllecTBa 6
Tema 1.1 Conep:xaHue yueOHOro MaTepuaja 4
Crtpoenne TeopeTnueckoe 00yueHue 2 OK 01
aTOMOB CoBpemenHas Mojielb cTpoeHust aToMa. CUMBOIMYECKHI SI3bIK XUMHH. 2
XUMHYECKUX | X\MIYECKHH NeMeHT. JIeKTpOHHAs KOH(UTypanust aToMa.
1eMeHTOB M | Kitaccuukarms XaMIIecKruX 3JIEMEHTOB (s-, p-, d-2JIeMeHTHI).
npupoaa BanentHsie anexktpoHsl. BaneHTHOCTD. D1eKTpoHHAS TPUPOIA
XMMHYECKON | XUMUYECKOI CBSA3U. DNEKTPOOTPHIATEIBHOCTb. BH/IbI XHMUUECKOI CBS3H
CBSI3U (kOBaNeHTHAs, HOHHAS, METAJUTHYECKAs, BOJOPOJIHAS) U CIIOCOOBI e¢

o0pazoBaHus

IIpakTHYecKue 3aHATUS 2

IIpakTuyeckas paéora Nel CocraBieHue rjoccapus o TeMe « 2

CTpoeHne aTOMOB XMMH4YECKHX JIEMEHTOB U NPUPOAA

XHMHUYECKOH CBA3W)

CocraBnenne  riaoccapusi: BemectBo. Atom. Monekyna.

Xumuyeckui  snemeHT. Asorponus. IIpocteile W clOXKHBIE

BemiecTBa. KadecTBEHHBI M KOJMYECTBEHHBIM COCTaB BELIECTB.

Xumuueckue 3Hakd ©u  (GopMmynbl. OTHOCHTENBHBIE aTOMHAs U

MoJIeKyisipHass maccbl. KommyectBo BemectBa.  CrexuomeTpus.

3aKOH COXpaHEHMsI MAacChl BEIIECTB. 3aKOH IMOCTOSIHCTBA COCTaBa

BEIIECTB MOJIEKYJISIPHOM CTPYKTYphI. 3aKOH ABOraipo
Tema 1.2 Coaep:kaHue y4eOHOr0 MaTepuaJjia 2
Iepuoanyeck | [lpakTHyeckue 3aHATHSA 2 0K 01
Uil 3aK0H U IpakTnyeckas padora Ne2 «CTpoeHne aToma ¢
Tabumua I, ucnoJjib3oBanueM Ttadanusl . U. MenneneeBa» CoBpemMeHHas OK 02
n. dopmymiposka Ileproguueckoro 3akoHa. 3HaueHUE 2
MenneneeBa. | ITepuoauaeckoro 3akoHa U [leproquaecKoil CHCTEMBI XMMHYECKIX

anemenToB J[. 1. Menneneesa 1uid pa3BUTHS HAYKW U IOHUMAHUS
XUMHYECKON KapTUHBI MUPA. OTKPBITHE HOBBIX XUMUYECKUX
3JIEMEHTOB. XapaKTEPHUCTUKA XUMUYECKHUX DIIEMECHTOB
(MeTayMYecKne/HeMeTaNIMIeCKIe CBOMCTBA,
3NEKTPOOTPHULATEIBHOCTh XUMHUUECKHUX 3JIEMEHTOB)
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Pa3znen 2. Xumuueckue peakuuu

8
Tema 2.1 Coaep:xanue y1e0HOro MaTepuaJia 4 OK 01
Tunbl TeopeTnueckoe o0yueHue 2
XUMHYECKMX | Kyaccpdmkaiyis W THIEL  XHMIMECKHX —peakimii ¢ ydactiem | 2
peakuuu HeopraHmdecknx  BemiectB.  CoOCTaBleHWE  YpaBHEHWHA  peakiuid
COCIMHEHNS, PA3NOKEHHS, 3aMEIIeHNUs, 00MEHa, B T.4. PEaKIHil TOPEHHH,
OKHCIICHUSI- BOCCTaHOBJICHHSL.
VYpaBHEeHHsI ~ OKMCJICHUS-BOCCTaHOBIECHHA.  CTENEHb  OKHCIICHHSL.
Oxucmurens W BoccTtaHOBHUTENb. (COCTaBleHHE U YpaBHUBAHHE
OKHCIIMTENIbHO-BOCCTAHOBUTENbHBIX ~ PEAKIUHA  METOJOU  SIEKTPOHHOTO
Oananca. OKHCTHTENbHO-BOCCTAHOBUTENBHBIE PEAKIMH B  MPHPOJE,
HPOU3BOACTBEHHBIX MPOLECCAX U KU3HEACITENBHOCTH OPraHU3MOB.
Knaccupukammss ¥ THOBI  XMMHYECKMX PEAKIMHA C  ydacTHeM
Heopranmueckux  BemiecTB.  COCTaBIEHME  ypaBHEHMH  peakuui
COCIMHEHNS, PA3NOKEHHS, 3aMEIIeHNUs, 00MEHa, B T.4. PEAaKIHil TOPEHHH,
OKHCIICHHUSI- BOCCTaHOBJICHHSL.
VYpaBHeHHA ~ OKHCICHHs-BOCCTaHOBNeHHS.  CrereHb — OKHCIICHHSL
Oxucirens W BoccraHoBuTenb. (CocTaBieHue M ypaBHUBAHHE
OKHCIIUTENbHO-BOCCTAHOBUTENBHBIX ~ PEAKLMIl METOAOM  SJIEKTPOHHOTO
Oamanca. OKHCIHMTENBHO-BOCCTAHOBUTENbHBIE PEAKIMM B  MPHUPOJE,
HPOU3BOACTBEHHBIX TPOLIECCAX U KU3HEAEATEIHHOCTH OPTaHU3MOB
I[IpakTHYecKue 3aHATUS 2
[pakTuyeckass padora Ne3 «Tunmbl XMMHYECKUX peaKIuii» 2
Knaccupukammss ¥ THOBI  XMMHYECKMX PEAKIMHA C  ydacTHeM
Heopranmueckux  BemiecTB.  COCTaBIEHME  ypaBHEHMH  peakuui
COCIMHEHNS, PA3NOKEHHS, 3aMEIIeHNUs, 00MEHa, B T.4. PEAKIMH TOPeHHH,
OKHCIICHHUSI- BOCCTaHOBJICHHSL.
VYpaBHeHHs ~ OKHCICHHs-BOcCTaHOBNieHHS.  CrereHb — OKHCIICHHSL
Oxucirens W BoccraHoBuTenb. (CocraBieHue M ypaBHUBAHHE
OKHCIIUTENbHO-BOCCTAHOBUTENBHBIX ~ PEAKLMI  METOAOM  SIIEKTPOHHOTO
Oamanca. OKHCIHMTENBHO-BOCCTAHOBUTENbHBIE ~PEAKIMM B  TPHUPOJE,
HPOU3BOACTBEHHBIX MPOLIECCAX U KUZHEAEATEITBHOCTH OPTaHU3MOB.
Tema 2.2 Coaepixanue y1eOHOro MaTepualia 4 OK 01
DuiekTpoauT | TeopeTnyeckoe ooyueHue 2 OK 04
nyecKasi Teopust 3MEKTPONMMTHUIECKON muccoranuu. MoHBI. DIeKTpOJMTHI, 2
AUCCOMMANMSA | HEAJIEKTPOIuThl. Peakumn moHHOTO OOMeHa. CocraBieHHE peakiui
U MOHHBIA HMOHHOTO OOMEHa MYyTeM COCTABJIEHMS MX MOJHBIX M COKPAILEHHBIX
o0MeH WOHHBIX ypaBHEHHWH. KHCIOTHO-OCHOBHBIE peEakIWy. 3aJaHds Ha
COCTaBJICHUE MOHHBIX PEaKLIUN
I[IpakTHYecKue 3aHATUS 2
IIpakTuyeckas padora Ne4d PemeHue 3KcnepMMeHTAIbHBIX 2
3a/1a4 M0 TeMe «DJIeKTPOJIMTUY eCKas TUCCOLMALIN S
HccnenoBanue THHOB (O COCTaBY M KOJMYECTBY HCXOOHBIX H
00pa3yronmxcs BeiieCTB) M MPH3HAKOB XUMIYECKHX peakimil. [IpoBeneHue
peaKiuii HOHHOTO OOMEHa, OMpeJeIeHNe CPe/Ibl BOIHBIX PACTBOPOB. 3aJaHMS
Ha COCTABJICHHE MOHHBIX PEaKLi
Pa3nen 3. CtpoeHue u cBOiicTBa HEOPraHUYeCKUX BellIeCTB 14
Tema 3.1 Coaepxanue y4e0HOro MaTepuaJjia 4 OK 01
Knaccuduxa TeopeTuueckoe o0yueHue 2 0K 02
ums, [Ipenvmer Heopranmdeckor xumun. Kiaccmdukamms HEOpraHAYECKHX 2
HOMEHKJIATYP | Bemects. IIpocteie W cioxHble BemecTBa. OCHOBHBIE KJIACChl CIIOKHBIX JIR
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a U CTPOeHue
HeopraHuyec
KHX BellleCTB

BEIIECTB  (OKCUIbL, THAPOKCHIbI, KHCIOTBI, CONH). B3aumocBsi3b
HEOPTraHMYECKMX  BEIIECTB.  ATpEraTHble  COCTOSIHMSL — BEIIECTBA.
Kpucrammueckue n amopdusie Bemectsa. THITBI KPHCTAUTHYECKHX PEIIETOK
(aToMHas, ~MOJEKYJIspHAas, HOHHAs, METaIMYecKas). 3aBUCHUMOCTh
(u3ndecKknx CBOMCTB BEIMIECTBA OT THMA KPUCTAJUTMYECKONW pEIIETKH.
3aBHCHMOCTh XMMHYECKOM AKTHBHOCTU BEIIECTB OT BUJd XUMHYECKOH
CBA3M M THNA KPUCTAIMYECKOW peweTku. I[IpuumHbBl MHOTO0Opasust
BELIECTB

HpaKanecxne 3aHATUHA

[

IIpakTuyeckas padora Ne5 «Knaccupukauusa, HomeHKnatypa m
CTpoeHue HeopraHMyeckux selects) HoMeHKIaTypa HEOPraHMIECKHUX
BEICCTB: HA3BAHME BEINECTBA MCXOMAS M3 X XUMHYECKOH (HOPMYIBI WITH
COCTABIICHAE XUMHYECKOH (OPMYIBI MCXOAS W3 HA3BaHMS BEIIECTBA IO
mesxayHapoaaoi (MFOITAK) unu TpuBrasibHOi HOMEHKIIATYpE.

Pemenne  mpakTHdeckux — 3aJaHWil MO KJIACCH(UKAIHH,
HOMEHKJIATYpe ¥ XUMHUYECKAM (GOpMyJiaM HEOPTAHWYECKHX BEIIECTB
Pa3MUYHBIX KiaccoB (YrapHblil ras, YIJEKHCHbIA ra3, aMMHAK, TalieHas
U3BECTh, HETallleHas W3BECTb, NUTHEBAs COOA M JAPYIMX): HA3bBaTh M
COCTaBJIATh (opmymbt XAMAYECKUX BEILECTB, OTPENETATh
TPUHAUIEKHOCTD K KJIACCy.

HUcrounnkn xummdeckodl mH(OpMAIMK (CPEICTB MAcCOoBOW HH(pOpMAINH,
cetb UWnureprer wu gpyrume). Ilomck wHpopMamuy 10 Ha3BaHUSM,
HICHTH(UKATOPAM, CTPYKTYPHBIM (hopMyIam

Tema 3.2
PdPusunko-
XHMHYeCKHe
CBOlicTBa
HEOpPraHu4ec
KHMX BellecTB

Conep:xkaHue y4eOHOTr0 MaTepuajia

TeopeaneCRoe oﬁyllerme

=)

Metaaasl. O0mue (usnueckue U XMMHUUYECKHE CBOMCTBA METAJLIOB.
CrocoObl moNydeHusl. 3HAUCHUE METAINIOB W HEMETAIUIOB B MPUPOIC H
JKU3HE/ICATCIIBHOCTH YeIOBeKa M opraHu3MoB. Kopposws MeTasioB: BUJIbI
KOPPO3HH, CTIOCOOBI 3alIUTHI METAIJIOB OT KOPPO3UH

Hemeramwibl. O0nme ¢usnyaeckre 1 XUMIYECKUE CBOMCTBA HEMETAIIIOB.
Tunmunete cBoiictBa HemeTawioB [V— VII rpymmn. Krnaccudpukamms n
HOMEHKJIaTypa COCAMHEHWH HeMeTauioB. KpyroBOpOThl OMOTEHHBIX
3JIEMEHTOB B IIPHUPOJIE

XuMHYecKHe  CBOHCTBA  OCHOBHBIX  KJACCOB  HEOPTaHMYeCKHX
BellecTB  (OKCHIOB, TWAPOKCHAOB,  KUCIOT, COJEW U  Ap.).
3aKOHOMEPHOCTH B HM3MEHEHHWH CBOWCTB TIPOCTBIX  BELIECTB,
BOJIOPOJIHBIX COCAMHEHMH, BBICIIIMX OKCHIOB U TUIPOKCHIIOB

HpaKaneCRne 3aHATHUA

(5]

IIpakTuyeckasa pabdora Ne6 « DuU3MKO-XUMHUYECKHEe CBOIiCTBa
HEOpraHu4YecKux BemecTB» CocTaBleHHE ypaBHEHMH XMMHUYECKHX
pCaKL[I/Iﬁ C Y4aCTHUEM NPOCTBIX U CJIIOKHBIX HCOPTAHUYECKUX BCiZ[CCTBZ
HUCTAJJIOB HW  HEMCTAJZIOB, OKCHIAOB HCTAJUIOB, HEMCTAJIIJIOB H
aI/I(bOTCpHI)IX 3JICMCHTOB; HCOPraHWM4Y€CKUX KHUCIIOT, OCHOBaHUM |
an(oTepHbIX THAPOKCHUIOB; HEOPTaHUYECKUX CoJIeH,
XapaKTEpU3yIOIINX 150, CBOMCTBA. Pemenue IIPAKTUKO-
OPUCHTHUPOBAHHBIX TCOPECTUYCCKUX 3a,Z[aHI/II7I Ha CBOfICTBa, COCTasB,
HOJIy4eHUe u 6e3omacHoe WCIIOJIb30BaHME Ba)KHEHIINX
HCOPTAaHUYCCKUX BCHICCTB B 6BITy u npaKTqucxoﬁ ACATCIbHOCTHU
YeIoBeKa

OKO01
OK 02
JIK...
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Tema 3.3
HNnentuduxa
U
HEOPraHu4ec
KHMX BellecTB

Conep:kaHue y4eOHOT0 MaTepuajia

HpaKaneCKne 3aHATHHA

[S]

OKO01

IIpakTnyeckas padora Ne7 «MaeHTH(PHKALUS HEOPTAHUY €CKUX
BellecTB». PenieHne dKCIEepUMEHTANBHBIX 337a4 110 XUMMHUYECKAM
CBOMCTBaM METAJUIOB M HEMETAUIOB, II0 PAaCIO3HaBAHUIO H
MTOJTYYEHNST COEVMHEHN METAJUIOB M HEMETAIIJIOB.

Wnentudukanus HEOPTaHMIECKUX BEIIECTB C HCIIOJB30BAHUEM HX
(U3UKO-XUMHIECKAX CBOMCTB, XapaKTEPHBIX KAYECTBEHHBIX PEAKIHH.
Kauectennble peakiun Ha Cyinb(aT-, KapOOHAT- M XIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHSI

OK 02
OK 04

Paznen 4. CTpOGHI/le M CBOMCTBa OpPraHm4e€CKuX BCIIECCTB

26

Tema 4.1
Kaaccuduxa
nusl,
HOMEHKJIATYP
a M CTpoeHue
OpPraHNY ecKH
X BelllecTB

Coneprkanne y4ed0HOro MaTepuaJia

=

OKO01

1 | Teopernueckoe o0yueHue

[TosiBIeHME U pa3BUTHE OPTaHUYECKOW XMMHM Kak Hayku. [Ipenmer
OpTraHNYECKON XMMHH. MECTO M 3HAUEHUE OPTaHUYECKON XUMHUU B
CHUCTEME ECTECTBEHHBIX HayYK.

XUMHYECKOE CTPOEHUE KaK TMOPSAOK COCOUHEHUS aTOMOB B
MOJIEKYJIE COTJIACHO HUX BaJEHTHOCTH. OCHOBHBIE  TOJIOKCHHUS
TEOPUU XHUMHYECKOTO CTPOCHHS OpPTaHUYECKUX COEAMHEHHUH
A.M. byrnepoBa. YTiepoaHbIi CKEET OPTaHWMYECKOW MOJCKYJIBI.
3aBUCUMOCTh CBOWCTB BELIECTB OT XHMHUYECKOTO CTPOCHUS
MoJiekyn. M3omepust 1 H30Mepsl.

[Monsitne o QyaxkmmonamsHON rpymme. Panukan. IlpuHIMIE
KIacCU(UKAIIMKA OPTaHMYECKUX COeIMHEHUH.  MexmayHapogHas
HOMEHKJIATypa ¥ MPHUHLOMIBI HOMEHKJIATYPhl OPTraHUYECKHX
coenuHeHuil. [lonsiTue o0  a3oTcoAepKaluX COCAUHEHHSX,
OMOJIOTHYECKH aKTHBHBIX BellecTBax (YriieBoAax, >Kupax, Oenkax
U 71p.), BBICOKOMOJICKYISPHBIX COCOUHEHHUSIX (MOHOMEp, MOJIUMED,

CTPYKTYpPHOE 3BEHO)

NK...

MpakTuyeckue 3aHATUA

2

IpakTnyeckas padota Ne§ «Knaccudpuxanus, HOMEHKIATYpPa U CT
opraHmveckux BemecTs» HoMeHKIaTypa OPraHUYeCKUX

coeauHeHuil  otaenbHbIX KitaccoB (HachIeHHBIE, HEHACHII
apoOMaTUYECKUEe YIIIEBOJOPOIBI, CHHUPTHI, (HDEHOJBI, AJbICTHIIBI,

KETOHBI, KapOOHOBBIE KHCJIOTHI W Jp.)
CocraByieHUE MOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (OPMYI
OpPTaHWYECKUX BEIIECTB OTIEIBbHBIX KJIaCCOB,

WCIIOJIB3Ys UX Ha3BaHUS N0 CHCTEMAaTUYECKON U TPUBHAIIBHON
HOMEHKJIaType (3TUJICH, alleTUJICH, TTMLIEPHH,

¢denon, QopManpaerun, yKCycHas KHCIOTa, TJUIHH). Pacders
(bopMyIBl OpTaHHMYECKOHW MOJIEKYIBI, UCXOIS U3 SJIEMEHTHOTO COCT

2
poeHiie

[eHHEIE

aBa (B /)

ApoOMaTUYCCKUE YIrJICBOOOPOJAbI, CIIUPTHI, q)eHOJ'IBI, aJIbaCTubl, KCTOHBI,

KapOOHOBBIE KHCJIOTHI
u 1p.) CocTaBineHne MOJTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (hop!
OpPraHUYECKUX BEiNEeCTB OTIENBHBIX KIACCOB,

MYIT

HCTIOJB3Ys UX HA3BaHUS 10 CHCTEMAaTHYECKOM U TPUBHAJIEHON HOMEHKIIATYpe
(oTmIeH, aneTuieH, rannepuH) Pacaerst mpocreiiei hopmyIsl OpraHuIecko

MOJIEKYIIBI

npocTenblen

=C
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Tema 4.2.
CsoiicTBa
opraHuvec-
KHX
coeMHeHu i

CogepraHue yyebHoro marepuana

12

Teoperuueckoe o0yueHue

DOU3NKO-XUMHYECKHE CBOMCTBA  OPraHUYECKUX  COCAUHEHUMU
OTJICNBHBIX KJIACCOB (0COOCHHOCTH KJIACCH(HMKAITUN U HOMCHKIIATYPbI
BHYTPHY KJIacCa; TOMOJIOTHUSCKUN psi 1 o01as opMyra; H30Mepus;
(u3nYecKre CBOMCTBA; XUMUUECKIE CBOIMCTBA; CIIOCOOBI IOTyIeHNS):

— TpeAenbHbIE YIVIEBOAOPOABI (aJKaHbl W LUKIOAJIKAHBI).
l'openne merana Kak OOWH W3 OCHOBHBIX HMCTOYHUKOB TEIJja B
MPOMBILIJICHHOCTH u OBITY. CpolicTBa  NPUPOIHBIX
YIJIEBOJIOPOAOB, HAXO0XACHHE B MNPUPOAE M IPUMEHEHHUE
aJIKaHOB;

— HempeznenbHble  (IKEHbl, Q@JIKAHBI W QJIKagueHbl) U

apoMaTH4YECKUe YrieBoAopobl. ['opeHue anernieHa

KaK MCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHU s CBapKH MU
PE3KH METAIJIOB

— KHCIIOPOICONIEpIKAIME COeMMHEHHs (CIUPTHI U (heHOIBI, KapOOHOBEIE
KUCIOTHI W ODUPBL, AIBJICTUIBI W  KETOHBI, JKUPBI, YIJIEBOJPBI).
[IpakTidyeckoe TpPUMEHEHWE OTHICHIJIMKONA, IJMIEpUHA,  (peHoa.
[Tpumenenne ¢GopMmanbaeruia, ameTaitbAeruIa, YKCYCHOW KHCIOTHI.
Mpima kKak coMM BBICIINX KapOOHOBBIX KHCIOT. Moromue cBOiCTBa
MbLIa

— a30TCOIEpXKAINe COCAMHEHHS (AMHHBI W AMHHOKHCIIOTHI, OCJKH).
BricokomonekynspHble COeMHEHUs (CHHTETUYECKHE M OMOIOTHYECKH-
aKTUBHbIE). MoHOMEp, TOMTMMED, CTPYKTYpHOE 3BeHO. [lomumMepusanus
STUJIEHA KaK OCHOBHOE HAIPaBJIEHHUE €0 UCTIONb30BAHUS.
I'eHeTHdecKas CBA3b MEXAY KIACCAMH OPraHMYECKUX COEIMHEHHI

HpaKTl/I‘leCK]{Ie 3aHATUHA

IpakTuyeckas padora Ne9 «CpoiicTBa opraHH4ecKHX COeIHHEHHID»
CBo¥iCcTBa OPraHUYECKUX COCIMHEHHN OTIENbHBIX KJIACCOB (TPUBHAIbHAS U
MEXAYHApPOIHAS HOMEHKIATypa, XHMHYECKHE CBOWMCTBA, CIIOCOOBI
MOJTy4EHHsA): TIpeeibHbIe (aJKaHbl U LMKIOAJIKAaHbI), HelpeaebHbIe
(aNIKEHBI, aNKUHBI U AIKAUCHBI) U aPOMATHYECKHE YIIIEBOAOPOAIBI, CIIUPTHI
1 (heHOMbI, KapOOHOBBIE KUCIOTHI U I(GHUPBI, aTbACTHAB! W KETOHBI, QHMHBI H
AUWHOKHUCIOTBI,  BBICOKOMOJICKYJISIPHBIE  COGOMHEHMS.  3ajaHusi  Ha
COCTaBJICHUE YPAaBHEHMH XUMHWYECKMX pEaKIMHi C Y4aCTHEM
OpPraHNYECKUX BEIIECTB HA OCHOBAHWH MX COCTABa M CTPOCHUS

IpakTnyeckas padora Nel0) «CocraBieHne cxeM peakuui mo
Heno4xKaMm npeppamenuii» CocTaBieHue cXeM peakuui (B TOM 4UCIE 110
TpeI0KEHHBIM HENOYKaM  NPEeBpalleHHi),  XapaKTepU3YIOIIHX
XUMHYECKHNE CBOWCTBA OPTaHMYECKNX COEIVHEHMH OTHACIBHBIX KIJIACCOB,
croco0bl WX TMONYYEeHHS M Ha3BaHHWE OPTaHMYECKUX COCAMHEHUH IO
TPUBHAJIBHOM MM MEXTYHAPOAHOW CHCTEMATHYECKOH HOMEHKIIATYpE.
Pemrenne  npakTUKO-OpUEHTHPOBAHHBIX TEOPETUUECKUX 3aJaHUuil  Ha
CBOCTBA OPTAHMYECKUX COCINHEHUH OTIENBHBIX KJIACCOB

IIpakTnyeckas padora Nell « MogeaupoBanue MOJIEKYJI
OpPraHMYyecKMX BewlecTB» MoOAECTUPOBAaHUE  MOJIEKYI u
XMMHYECKUX MPEBPALCHU Ha IpUMEpEe 3TaHa, STUJICHA, alleTHIICHA
u 1p.

OKO01
OK 02
OK 04
JIK...
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Tema 4.3 Coaep:kanue yueO0HOr0 MaTepHaJIa 6
Hnentnduka | Teopernyeckoe o0yvenue 4 OK 01
s Oprannueckue coenuHeHus. llpumeHeHnne u OuoJsiorHyecKas OK 02
opraHuvec- posb  yriaeBonoB. OKHCIIEHHE YIJIEBOAOB HWCTOYHHK SHEPTUH 2
KHMX BellecTB KMBBIX Opranu3MoB. O01acTH NPUMEHEHHST aMHUHOKHCIIOT. OK 04
[IpeBpamenust OenkoB mumu B opraHu3me. buonornueckue
¢byakrm 6enmkoB. bronornueckue ¢ysakm  xupoB. Pomb 2
OpPraHMYeCKON XMMHUHU B PENICHHH MPo0JIeM MUIIEBOH 0e30macHOCTH
IIpakTHyeckue 3aHITUS 2
IIpakTuyeckass padGora Nel2 -“UneHTMdmkamuss  OpraHMYecKHX 2
COETMHEHMIT  OTAEIBHBIX  KJaccoB”  UnenTudukamus — OpraHuyecKux
COCIMHEHHH OTICNbHBIX KIAacCOB (HA MpUMEpe anbleTHA0B, Kpaxmara,
YKCYCHOM KHCIOTBI, O€IKOB W T.OI.) C HCIONb30BaHMEM UX (pu3mKo-
XUMHMYECKUX CBOMCTB M XapaKTEpHbIX KauyeCTBEHHbIX peaknuil. JleHaTypauus
Oenka mpu HarpeaHuu. LIBeTHbIE peakunn OenKoB.
Tema 4.4 Coaep:xanue yueO0HOr0 MaTepHaJIa 4 OK 01
3HaYeHHE U Teoperuueckoe o0yueHue 2
npumMenenue | POIb OpraHuMueckoidi XuUMMM B PCNICHMHM IIPOOJNEM SHEPreTHYECKOM 2 OK 02
opranmuyec- 0e30macHOCTH, B Pa3BUTHH MEIHIMHBI, CO3MAHWH HOBBIX MaTEPUAJIOB, OK 04
KHX HOBBIX HICTOUYHUKOB SHEPTUH (IbTEPHATUBHBIC HCTOYHUKH SHEPTUH). JNIK
BellleCTB B OnacHOCTh BO3JACHCTBUSL HA >KUBBIE OPIraHU3MBl OPTaHHUYECKUX
NPOU3BOJCTB | BEUIECTB OTIENBHBIX KIACCOB (YIJI€BOIOPOMbI, CIMPTHI, (HEHOJBI,
eHHOIi XJIOPOPraHUYECKUE TMPOU3BOJHBIC, aIbJETUAbl M JAp.), CMBICI
NesTeJbHOC- | NTOKA3aTels HPENeIbHO JOIYCTHMON KOHICHTPALNH.
TH YeJI0BEeKa IIpakTHyeckue 3aHITHS 2
IIpakTHyeckas padora Nel3 «PacnozHaBaHue IJIACTMACC U 2
BOJIOK OH)
BO3HMKHOBEHNE aHATUTHYECKOTO CHTHANA C TOUKU 3PEHUS XUMHYECKIX
MPOLECCOB MPH MPOTEKAHNH KAUECTBEHHON PEAKIIH, O3BOJISIOMIEH
WJICHTH(UIMPOBATH NIPEIOKEHHBIC OPTAHMYECKHE BENIECTBA
Pa3nen 5. Kunernueckue u TepMOAMHAMHYeCKHE 3aKOHOMEPHOCTH NMPOTEKAHUS 4
XMMHYECKUX peaKl i
Tema 5.1. Conep:kanue y4eGHOro MaTepuasa 4 OK 01
CkopocTtb TeopeTnyeckoe o0yueHmne 2 OK 02
XUMHYeCKHX | CKOpOCTh pEakliH, €€ 3aBHCUMOCTh OT Pa3MYHBIX (PAKTOPOB: 2
peakuuii. NPUPOABI PEArMPYIOIIMX BEMIECTB, KOHLUEHTPALUH pEarnpyromux JK..
XuMu4yeckoe | BEUIECTB, TEMIEpaTypsl W IUIOMAAM  PEAKIUOHHOM IOBEPXHOCTH.
paBHOBecHe. TennoBbie 3(hpEeKTH XUMUUECKUX PEaKIHi. JK30- U SHIOTEPMUUYECKHE,
peaKIyn.
OO6parrMocTh peaktyii. XUMAYeCKOe PABHOBECHE M €0 CMEIICHHUE TO
JICACTBHEM pa3M4YHBIX  (PAKTOPOB (KOHIEHTpAIMS PEAarcHTOB WM
HPOJYKTOB PEAKUHH, JaBICHUE, TEMIIEPATypa) AN CO3JaHHs ONTUMAIIBHBIX
YCIOBHH NPOTEKaHMsT XMMHUUYECKHX nporieccoB. Ipuamym Jle -Illarense
IIpakTHyeckue 3aHITUS 2
2

IIpakTuyeckas padora Nel4 «CkopocTh XUMUYECKHX PeaKUuii.
XumMuyeckoe paBHOBecue.» PelieHHe MPaKTUKO-OPUEHTHPOBAHHBIX
3aJaHuii Ha aHamm3 (AKTOPOB, BIMSAIOIMIMX HA HM3MEHEHHE CKOPOCTH
XMMAYECKOM peakiuy, B TM4. € TO3WIMHA  OKOJOTWYECKU
1enecooOpazHoro MmoBeAcHUs B OBITY M TPYOOBOW AEATENBHOCTH B
LENAX COXPAHEHHUSI CBOETO 3[I0POBbS U OKPYKAIOLIEH NPUPOIHON Cpelbl.
Penienne mpakTUKO-OpUEHTUPOBAHHBIX 3aJaHUN HA MPUMEHEHHE TIPHHIIMIIA
Jle-lllatense [ HAxXOKACHUS HAMpABICHUS CMEIICHUS PaBHOBECHS
XAUMAYECKOH pEAaKIMM W aHaiM3 (PaKTOpOB, BIMSIOMMX HA CMEIICHHE
XMUMHAYECKOTO PAaBHOBECHSI
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Pa3nea 6. PacTtBopbl 6
Tema 6.1. Conep:kanue yueGHOro MaTepuasa 4 0K 01
IousiTe o Teopernyeckoe o0yyeHue 2 OK 02
pacreopax PactBopenne kak (puU3HKO-XUMHYECKHI mporiecc. PacTBOpEL. 2 OK 04
CriocoObl IpUTOTOBIIEHUS! PacTBOpoB. PactBopumocTts. MaccoBas
JOJIsl pacTBOpeHHOro BemiecTBa. CMBICT MMOKa3zaTeisl NPEeAesbHO JIK...
JOMYCTUMON KOHLIEHTPAllMM W €ro HCIOJb30BaHNE B OILICHKE
9KOJIOTHYECKOM 0€30I1aCHOCTH.
[TpaBuita HKOTOTHYECKH 1IEIECO0OPa3HOTO MOBEACHHS B OBITY U
TPYZIOBOW NESITEIBHOCTU B LEISAX COXPAHEHHS] CBOETO 3/10POBbS
U OKPYXAIOWIEH OPUPOTHOU Cpelbl; OIMMACHOCTh BO3JACUCTBUSI HA
YKUBBIE€ OPTaHU3MBI OTIPEJICTICHHBIX BEIIECTB.
Pemrenne npakTUKO-OPUEHTUPOBAHHBIX PACUYETHHIX 3aJaHUI Ha
pacTBOPBI, HCTIOJIB3yEMbIE B OBITOBOM M TPOU3BOACTBEHHOM
JEATeIbHOCTH YEeJI0BEKa
IIpakTHYecKkue 3aHATHS 2
[IpakTuyeckas paéora Nel5 «IIpuroroB/ieHue pacTBopa 2
3aJaHHO KOHUEHTPAL M
[IpurotoBnenne pacTBOpoB  3adgaHHON  (MaccoBod, % )
KOHIICHTpAaMN (C TMPaKTUKO-OPUEHTUPOBAHHBIMH BOTIPOCAMH) U
OTpe/eNiCHHE Cpeabl BOAHBIX PACTBOPOB.
Pemrenue 3a1a4 Ha IPUTOTOBIICHHE PACTBOPOB
Tema 6.2. Conep:xanne y4eGHOro MaTepuaja 2 OK 04
Hccaenona- IIpakTHyeckue 3aHITUS 2
nue cpoiicte | IlpakTuyeckas padora Nel6é «Pemenue 3a1a4 Ha XUMHYECKHe 2 JIK...
pacTBOpoOB peakuum»
IpodeccnonanbHO-OPMEHTHPOBAHHOE COAEPKaAHNE (COAEPKAHUE
NPHUKJIATHOTO MOLYJIA)*
Pa3nen 7. Xumus B ObITY U IPOM3BOJACTBEHHOI 1eATEJHLHOCTH YeJ0BeKa 8*
Tema.7.1. Copeprxanne y4e0HOro MaTepuaJia 2%
Xumus B Teopernyeckoe 00yueHue 2% OKO01
OBITY M Hoseiimme fpOCTIKEHHS XUMHYECKOM HAayKM M XHMHYecKod | 2% | ok 02
MPOM3BOACTB | rexponmormn. Ponp xumum B 00ecreueHMs  SKOJIOTHYECKOM, OK 04
CHHOU SHEPreTHYECKOM M MUINEBOM OE€30MACHOCTH, Pa3BUTUU MEIULIMHBL.
AEHTEALHOCT | TThapyia mowrcka M aHATM3a XMMHUYECKOM MHPOPMALIMK U3 PATAIHBIX OK 07
WHEI0BEKA | perounmkoB (HayuHads ¥ ydeOHO-HAaydHas IIUTEPATypa, CPEICTBA JK...
MaccoBoii nHpopmaruu, cetb ViHTepHeT)
IIpakTHyeckue 3aHITUS 6*
IIpakTuyeckas padéora Nel7 «Xummus B ObITY» 2%

[louck m aHanmu3 KecoB O MPUMEHEHHH XUMHUYECKUX BEIIECTB U
TEXHOJIOTHH ¢ ydeToM Oyaymie nmpodeccCHoHaTbHON IeATeIbHOCTH
[0 TeMaM: KpacKd, CTEKJO, KepaMHKa, TEKCTHJIbHBbIE BOJIOKHA,
OpraHMYecKWe ¢ MHUHEpanbHble YyAOOpEHHs, JEeKapCTBEHHbIC
BEIIIECTBA, OBITOBAS XUMHSL.

3ammra: IlpexcraBieHue pe3ylbTaToB PEUICHUs KEHCOB B (opme
MUHU-I0KJI/1a C Ipe3eHTalueH
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IIpakTuyeckas padora Nel8 « Xumusi B nNpou3BoJACTBEHHOI
AeAITeJbHOCTH YeJ0BeKa»

[louck m aHanmu3 KecoB O MPUMEHEHHH XUMHUYECKUX BEIIECTB U
TEXHOJIOTHH ¢ ydeToM Oyaymie nmpodecCHoHaTbHON IeSITeIbHOCTH
mno TeMam: BaKHEWIINE CTPOUTEIIbHBIC MaTepHaIbl,
KOHCTPYKIIMOHHBIE ~MaTepuajbl, KpPAacKH, CTEKJIO, KepaMmHKa,
MaTepuanbl s 3JICKTPOHUKH, HaHOMAaTepualbl, TEKCTHIIbHBIC
BOJIOKHA, HWCTOYHUKM JHEPTrUH, OPTaHUYECKHME W MHHEpaIbHbIC
ynoOpeHus.

3ammra: IlpexcraBieHue pe3ylbTaToOB PEUICHUsT KEHCOB B (opme
MUHU-JIOKJIJIa C Ipe3eHTalueH

2*

IIpakTuyeckas padora Nel9 Ilomck m aHanmM3 KeHcoB O
OPUMEHEHUH XUMHUYECKHUX BEIIECTB U TEXHOJOIMH C Yy4eTOM
Oynymelt  npo(ecCHOHANBHOM  JEATENBHOCTH 1O TeMaM:
KHCJIOTHOCTb IIOYB, XUMHUYECKUI COCTaB JIEKAPCTBECHHBIX PACTEHUH,
XUMUYECKHH COCTaB (DUTOHIMIHBIX pAcTeHUH © (UTOHIHIOB,
apoMaTH4yecKhe BellecTBa Yy IBETKOBBIX pacteHuid. (OxpaHa
OKpY’KaIOILEH Cpeabl OT XUMHUECKOTO 3arpsI3HEHUS.

3ammra: IlpexcraBieHue pe3ylbTaToB PEUICHUsT KEHCOB B (opme
MUHH-I0KIaJa C Ipe3eHTalell MUHU-TO0KIIaa C Ipe3eHTauel
ITpomerxyTrodHasi arTecTanyst Mo JUCHUILIMHE (Aud3ader)

2*

HUTOr'O:

72

4. YCJIOBUS PEAJIN3ALUU ITPOT'PAMMBI IUCHUTIJIMHBI

4.1. Mamepuanvno-mexnuueckan 0a3a, He0OX00UMAan ONA OCYU|eCMe1eHUA
00pazoeamenvbHo20 npoyecca o OUCYUNIUHE

Peanuzanus yueOHOM AMCHMILIMHBI «XUMUS» TpeOyeT HalIM4us ydyeOHOro kabuHeTa
JUTSI IPOBEJIEHUS TEOPETHUECKUX, MPAKTUUECKUX 3aHATUHN U JJaOOPaTOPHBIX padoT.
Peanuzanus yueOHOM AMCHMILIUHBI OCYLIECTBISIETCA B CIIELUAIbHO 000pYIOBAaHHOM

kaOunere XMMMU S, koTopblil BKItOYaeT B ceOst:
MyJbTUMEANA KOMIUIEKT (MYJIbTUMEANANPOEKTOP U IKPaH),
KOMIIBIOTED,

JocKa ydaeOHas,

yueOHasi MmeOerb.

YuebHo-MeTo MU ecKoe odecieueHue
PaGouas yueOHas nmporpamMmma

YueOHuku

Meroaunueckue pa3paboTKH K 3aHATUAM
JnnakTuueckuii pa3IaTouyHbli MaTepHal
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KapTrouku-3aganus, TeCTOBbIC 3aJaHUS

JleMOHCTpallMOHHbIE MaTepHallbl (MYIbAUMEININHBIEC TPE3EHTAIIUH, BUACOPUITHMBI)
KowmrmiekT yaeOHO-HarIsIHBIX TOCOOUH 0 XUMUU

KoMmnekT nopTpeToB XMMHUKOB

Ta6muna /.. Menneneepa

KoMmiekT HarIsiHBIX 110Cco0mit

KommiexT npubopoB 115 mpoBeaeHus 1a00paTOPHBIX U MPAKTUYECKUX paboT
KoMIIexT 31eKTpoHHBIX TocoOui

4.2 Ilepeuenv Heo0X00uM020 RPOPAMMHO20 0DecneueHusn

1. 7-zip (muueH3us Ha aHri. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade (nunen3us -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

3. Adobe Flash Player (nuuen3us -
https://get.adobe.com/reader/?loc=ru&promoid=KL.XME)

4. Apache Open Office (nuuensus - http://www.openoffice.org/license.html)
5. Free Commander (tuiieH3us -
https://freecommander.com/ru/%d0%bb%d0%b8%d 1%86%d0%b5%d0%bd%d0%b7%d0
%b8%d1%81/)

6. Google Chrome (nuueH3us -
https://www.google.ru/chrome/browser/privacy/eula text.html)

7. Libre Office (B cB00OOJHOM TOCTYIIE)

8. Mozilla Firefox_(yiuniensus - https://www.mozilla.org/en-US/MPL/2.0/)

5. IEPEYEHb OCHOBHOM ¥ JOIOJHUTEJIBHOM YUYEEHOU JUTEPATYPBI,
HEOBXOJIUMO )11 OCBOEHUS JUCIATLINHBI

5.1. OcHoBHas JquTEpaTYpa

1. An¢unorenoBa, 1. B. Xumus. bazoBwiii ypoBenb: 10—11 kmaccel : ydeOHUK IS
cpeanero odmero oopasosanus / . B. Audunorenona, A. B. ba6kos, B. A. ITonkos.
— 2-e u3a., ucnp. u gon. — Mocksa : U3narensctBo [Opaiit, 2024. — 290 c. —
(Ob6meoOpazoBaTenbublii  ukia). — ISBN  978-5-534-16098-7. — Tekct
anekTpoHHbI //  OOpaszoBarenbHass miuatdgopma IOpaiitr [caiit]. — URL:
https://urait.ru/bcode/544870

2. I'aGpuensn, O. C. Xumus. 10 knacc. bazossiii yposens [Tekcr] : yueOnuk / O.
C. l'abpuensHu. - 6-e u3zz., crep. - Mocksa : Jlpoda, 2018. - 192 ¢. 20

3. lNabpuensu, O.C. Xumus. 11 knacc. ba3ossrit yposens [Tekct] : yueouuk / O.
C. I'abpuensH. - 5-e uzn., crep. - Mocksa : [Ipoda, 2018. - 224 c., 20

4. Pocun, M. B. Xumust. Y4eOHMK U 3aJa4yHUK : JUIsI  CPEIHEro
npodeccuonanbuoro oopazosanus / U. B. Pocun, JI. JI. Tomuna, C. H. ConoBrseB. —
MockBa : WMsmarensctBo [Opaiit, 2024. — 420 c. — (IIpodeccuonanshoe
obpazoBanue). — ISBN 978-5-9916-6011-2. — Tekcr : 5JeKTpOHHBIA //
O6pazoBarensHas miargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/537024

22



5. Xumus. 3ajaqHuK @ yyeOHOe mocoOue Uisl CpeaHero npodecCHOHaIBHOTO

ob6pazoBanus / 0. A. JlebeneB [u ap.] ; mox obmel penakiueit . H. ®aneeBa. —
MockBa : WMsmarensctBo [Opaiit, 2024. — 236 c. — (IIpodeccuonansuoe
obpazoBanue). — ISBN 978-5-9916-7786-8. — Tekcr : o1eKTpoHHBIA //
O6pazoBarenbHas miargopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/537886

3.3.2. /lonojiHUTEIbHAS JTUTEPATYpPa

2.

AmapueB, A. 1. OOmas xumusi. COOpHUK 33laHUil ¢ MpUMEpaMU pEIIeHU : yuyeOHoe
nocobue nisi cpenHero npodeccuoHanbHOro odOpaszoBanus / A. U. Amapues, JI. W.
Adonuna. — 2-e u3n., ucnp. u 1on. — Mocksa : U3natensctBo FOpaiir, 2024. — 127 c.
— (IIpodeccuonanbHoe obOpazoBanue). — ISBN 978-5-534-09932-4. — Tekcr
anekTpoHHbI //  OOpazoBatenbHass miatdpopma HOpait [caiit] — URL:
https://urait.ru/bcode/539181

lapmmn, A. II. Opranndeckas XMMHsS B PUCYHKax, TaONMIAax, cxemMax : ydeOHoe
nocobue A cpenHero npogeccuonaabHoro oopasosanus / A. I1. Iapmus. — 3-e u3n.,

ucrp. u gon. — MockBa : HzpgarensctBo [Opaitr, 2024. — 240 c. —
(ITpodpeccuonanbHoe obpazoBanue). — ISBN 978-5-534-04816-2. — Tekct
anekTpoHHbI //  OOpazoBatenbHass miaatdpopma IOpaiitr  [caiit]. — URL:
https://urait.ru/bcode/539678

I'muaka, H. JL O6mrass xumusgs B 2 T. Tom 1 : yueOHHMK [l CpEIHETO

npodeccuonanbHoro obpazosanus / H. JI. ['nunka ; mox pemakuueii B. A. Ilonkosa, A.
B. babkosa. — 20-e u3zn., nepepad. u non. — Mocksa : U3narensctBo KOpaiit, 2024. —
349 c. — (IIpodeccuonanpHoe oOpazoBanue). — ISBN 978-5-9916-9672-2. — Teker :
anekTpoHHbI //  OOpazoBatenbHas miatdpopma HOpailt [caiit]. — URL:
https://urait.ru/bcode/537140

. I'muuka, H. JL O6mrass xumus B 2 T. Tom 2 : yueOHHMK JJii CpEIHETO

npodeccuonanbHoro obpazosanus / H. JI. ['munka ; mox pemaxuueii B. A. Ilonkosa, A.
B. babkosa. — 20-e u3zn., nepepad. u non. — Mocksa : U3narensctBo HOpaiit, 2024. —
383 c. — (IIpodeccuonanpHoe obpazoBanue). — ISBN 978-5-9916-9670-8. — Teker :
anekTpoHHbI  //  OOpazoBatenbHas miaatdpopma HOpailt [caiit]. — URL:
https://urait.ru/bcode/537458

3.3.3. llepuoanyeckue U31aHUsA

1.

N

Bomnpocsr €CTECTBO3HAHMUSL. — URL:
https://e.lanbook.com/journal/2310#journal_name
VY4eOHblii DKCIIEPUMEHT B o0pa3oBaHHH. — URL:

https://e.lanbook.com/journal/2335#journal name
3uanune-cuna. — URL: http://biblioclub.ru/index.php?page=journal red&iid=220412.
Kantuk. — URL; https://e.lanbook.com/journal/2409#journal_name
Hayxka u JKU3Hb. — URL:
http://biblioclub.ru/index.php?page=journal red&jid=441231.
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3.34. Ilepeyenb pecypcoB HH(POPMALMOHHO-TEJEKOMMYHHMKAIMOHHON  CeTH
«/HTepHET», HEOOXOAMMBIX VIS OCBOEHUSI JUCIUTITTHHBI

OBbC «YHnuBepcurerckas 6udnuorexka ONLINE»: caiit. — URL: http://biblioclub.ru
OBC UsparennsctBa «Jlanb»: cait. — URL: http://e.lanbook.com
OBC «tOpaiit»: caiit. — URL: https://urait.ru/
3BbC «BOOK.ru»: caiit. — URL: https://www.book.ru
OBC «ZNANIUM.COM»: caiit. — URL: https://www.znanium.com
Baser nanueix komnanuu «Mcet Breroy: caiit . — URL: http://dlib.eastview.com
Hayunas snextponnas 6ubnuoreka «eLabrary.ru»: caiiT. — URL: http://elibrary.ru/
OnexktpoHHas Oubnuoteka "M3natenbckoro poma "['pebennukoB". -  URL:
http://www.grebennikon.ru/
VYuusepcurerckas nnpopmaruonnas cucrema POCCUSA (YUC Poccus). - URL:
http://uisrussia.msu.ru/
10. "Jlektopuym TB" - Bungeonekuum Benymux JjekropoB Poccumn. - URL:
http://www.lektorium.tv/
11. baza y4eOHBIX IUIAHOB, Y4E€OHO-METOJMYECKHMX KOMIUIEKCOB, NYONUKaUUNd U
koH(pepenuiit Kyol'Y. - URL: http://docspace.kubsu.ru/
12. Poccuiickoe oo6pazoBanue [Denepanbhbiii mopran]. - URL: https:/www.edu.ru/
13. IHOC «Mos mkomna»: cait.- URL: https://myschool.edu.ru/

e

e

6. METOJUYECKUE YKA3AHUS /151 OBYUYAIOLIUXCSI IO OCBOEHUIO
TACIHATIIAHBI

HucuunnuHa  «XuMHs»  HaleJdeHa Ha [OJy4YeHHe 3HaHMW B 00JIacTH
€CTECTBEHHOHAYUYHbIX TUCIUILIVH.

C TOukM 3peHHUS HCIIOJIB3YEMBIX METOJAOB JIEKIIMU MOAPA3AEIAIOTCS CIEAYIOLIUM
o0pa3oM: MH(POPMALIMOHHO-00BSICHUTENbHAS JIEKIIHS, IOBECTBOBaTeNbHAs, JeKLusA-0ecena,
npoOjeMHas JeKIus U T. 1.

OOydeHue  CTYOEHTOB  OCYLIECTBISIETCA IO  TPAJAMLMOHHOW  TEXHOJIOTUH
(JIeKIIMOHHBIA MaTepuai, NpakTHUYeCKUe W JabopaTOpHbIE 3aHATHUS, CaMOCTOSTEIIbHBIC
paboThl) C BKIOYEHHUEM HHHOBAIIUOHHBIX JIEMEHTOB.

VYcTHOE M3n0XKeHHe yd4eOHOro marepuana Ha JIEKIUHM JOJDKHO KOHCIEKTHPOBAThCS.
Crnymarth JEKIMI0 HY)KHO YMETh — IOJIEPKUBaTh CBOE BHUMAaHUE, IOHATH U 3alIOMHUTH
YCIIBIIIAHHOE, YJIOBUTH May3bl. B Iporecce M3n0KeHusl IPEno aBaTeaeM JIEKIUU CTyAEHT
JIOJDKEH BBIICHUTBH BCE HEIMOHSATHBIE BOIIPOCHL. 3alMCBHIBAaTh COACPIKAHUE JIEKLUU HYKHO
00s13aTeIbHO — 3alIUCH MTOMOTal0T MOJEPKUBATh BHUMAHKE, CIIOCOOCTBYIOT IOHUMAHHUIO U
3allOMMHAHUIO YCJIBIIIAHHOTO, IPUBOJUT 3HAHUE B CUCTEMY, CIIYXKaT ONOPOM IS IEpexoa
K 0oJiee TITyOOKOMY CaMOCTOSITEIbHOMY U3YUEHHUIO MPEAMETA.

Meroanueckne peKOMEHAAMHN 110 KOHCTIEKTUPOBAHUIO JIEKIIAN
— 3alUCh JIOJDKHA OBITh CUCTEMHOM, MPENCTaBIATh COOOW COKpAIIEHHBIM BapUaHT JEKUUU
npenoaasarens. HeoOxoqumo ciaymark, 00AyMbIBATh U 3alIMCHIBATh OJIHOBPEMEHHO;

— 3aIUCh BeNETCS OUEHb OBICTPO, YETKO, 110 BO3MOKHOCTU KOPOTKMMHU BBIPAKEHUSIMU;

— HE TMpeKpamas ciaylaTh OpernojaBaTelisi, HYKHO 3alUChiBaTh TO, 4YTO HEOOXOJUMO
ycBouTh. Henb3st 3anmchIBaTh cpasy K€ BBICKA3aHHYIO MBICIb MPENOAaBaTells, clIenyer eé
IIOHATh M IOCJE ITOr0 KPAaTKO 3alMCcaTh CBOMMM CIIOBAMM WJIM CJIOBaMHU IIPENOJABATEIIs.
BaxxHo, 4TOOBI B HEll HE ObLII MOTEPSIH OCHOBHOM CMBICIT CKa3aHHOTO;

—HMMEHA, JaThl, Ha3BaHMs, BBIBObI, ONIPEIEIICHNS 3alIMChIBAIOTCS TOYHO;

—cienyeT oOpaTuTh BHUMaHHE Ha O(OpMIICHHME 3alucHu JIeKIUH. [[ns kaxknoro mpenmera
3aBOJUTCS 001Ias TeTpaab. OTIMYHBIM OT OCTAJBHOTO I[BETA CJIEAYET BBIIEIATH OTAEIbHbIC
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MBICIIM U 3aroJIOBKHM, COKpallaTh OTIENbHBIE CJIOBa U MPEJIOKEHHs, MCIOJIb30BaTh
YCIIOBHBIE 3HAKHU, OYKBBI JJATUHCKOTO U FPEYECKOro an(aBUTOB, a TAK)KE HEKOTOPbIE MPUEMBI
CTEHOTPa(pUIECKOI0 COKPALIEHHUS CIIOB.

[IpakTuueckue 3aHATHA 0 TUCUUIUTMHE «BHOIOTHS» IPOBOJATCS MO CXEME:

- YCTHBIH, THOO MUCHMEHHBIN ONPOC MO0 TEOPUU B Hauaje 3aHATHS;

- pellIeHre NPaKTUYEeCKUX 3a/1a4 OCTAaBICHHBIX MEpPel CTYIAECHTOM;

- WHAMBUAYaJIbHbIE 3a/JaHUs U1 MOATOTOBKM K NPAKTUYECKUM U J1a0OpaTOPHBIM
3aHATHUSAM.

Lenp mpakTHYECKOrO 3aHATHUSI - HAyYUTh CTYIACHTOB IPUMEHATh TEOpPETUUYECKHUE
3HaHUS [P PELICHUH MPAKTUYECKUX 33/1a4 U BBINOJHEHHUE Ja0OpaTOPHBIX pabOT HAa OCHOBE
peanbHbIX JaHHBIX.

Ha npakTrueckux u 1a00paTOpHBIX 3aHATUAX IPE00IagatoT CASAYOLUME METOIbI:

— BepOanbHbIe (MpeodaaouM METOIOM JI0JKHO ObITh 0OBSICHEHUE);
— TMpakTUyeckue (MUCbMEHHBbIE 3/aHus, 3afaHus ¢ ucnosb3oBanueM [IK, BwimosnHeHue
paboThI 10 MJIAHY U TIP.)

BaxxHpIM a5 CTyneHTa SBISETCS YMEHUE PAlMOHAIBHO MOAOUpPATh HEOOXOAMMYIO
yueOHYI0 JIUTEpaTypy U YMEHHE II0JIb30BaThCS MPUOOPETEHHBIMU MPAKTUYECKUMU
HaBbIKaMU Ipu paboTe C MPOrpaMMHBIMH cpencTBaMu. OCHOBHBIMH JIUTEPATYPHBIMU
MCTOYHUKAMU SIBIISIOTCS:

— 6ubnmnoreunsle Gpouab! punnana Kyol'y;
— DIIEKTPOHHAs OMOIMOTEeYHas cucTeMa « Y HUBEPCUTETCKas OMOJIMOTEKa OH-TaiiH»;
— BIIEKTpOHHasA OnbnuoreyHas cucrema M3narenscra «JIaHby.

[Touck kHUr B 6MOIMOTEKE HEOOXOIMMO HAYMHATD C U3Y4EHHUS MIPEAMETHOTO KaTanora
U CO3/1aHMsI CIIMCKA KHUT, TOCOOMH, METOAMYECKUX MATEPHAJIOB 10 TEME U3y4EeHHUSL.

[IpocMOTp KHUTH HAYMHAETCS C TUTYIBHOTO JIMCTA, CIENYyIoIero nocie ooaoxku. Ha
HEM OOBIYHO TMOMEMIAIOTCS BCE OCHOBHBIE JAHHBIC, XapaKTEPU3YIOIIME KHHUTY: Ha3BaHHE,
aBTOp, BBIXO/IHbIE JAaHHbIE, JaHHbIE O Nepeu3ianuu U T.a4. Ha 000poTe TUTYIBHOTO JUCTa
naéTcs aHHOTAlMsl, B KOTOPOW YKa3bIBaeTCsl TeMaTHKa BONPOCOB, OCBEILEHHBIX B KHMHIE,
oTpeeNAeTcsl Kpyr yuTatesneil, Ha KOTOpbl OHa paccuuTaHa. bonblioe 3HaueHUE HMeEeT
NPEIUCIOBUE KHHUIM, KOTOPO€ 3HAKOMUT YMTATeNsl C JIMYHOCTBIO aBTOpA, MCTOpUEH
CO3JaHMs KHMIH, PacKpbIBaeT cojeprkaHue. [IpounTtaB mpeaucioBue W MOJY4uB oOlee
NpeICTaBiIeHUEe O KHUTe, cleayeT oOpaTuTbcs K oraBieHuto. OriaBieHHe KHHUTU
3HaKOMHT C COJIEP’KaHUEM M JIOTHYECKOM CTPYKTYpPOIl KHHIH, IMO3BOJISIET BBIOPATh HYKHBIN
MaTepuan A u3ydeHus. 1o M31aHUsg KHUTH MO3BOJSET CYIUTh O HOBHU3HE MaTepHaa.
UYem yaiie KHHUra uM3aércs, TeM OOJIBIIYI0O LIEHHOCTh OHa IMpe/cTaBiser. B kHure moryr
OBbITh MpPHUMEUYaHHUs, KOTOPbIE COJIEPKAT pa3IMUYHbIE JOINOJIHUTENbHbIE cBeAeHHus. OHH
M1€YaTaloTCs BHE OCHOBHOTO TEKCTa M Pa3bICHAIOT OTIEIbHbIE BOMPOCHL llpenmeTHble U
andaBUTHBIE yKa3aTeNlW 3HAYUTENBHO OOJIEryaroT IMOBTOPEHHUE H3JI0)KEHHOTO B KHUTE
MaTepuana. B KOHIle KHUTM MOKET pacroJiarathCsi BCIOMOrareiabHbl Matepuan. K Hemy
OOBIYHO OTHOCSTCA MHCTPYKLUUHU, NPUJIOKEHUS, CXEMBbl, CUTyallUOHHBIE 3a]1a4H, BOIPOCHI
TSI CAMOKOHTPOJIA U T.1I.

JUis dydiiero mpeAcTaBlI€HUS M 3alOMHUHAHUS MaTepuana LeJecooOpa3HO BECTH
3alUCU M KOHCIIEKTHI PA3IMYHOTO COJIEPKaHUsl, a UMEHHO:

— IIOMETKH, 3aMEYaHMUs, BblJIeJICHUE [IaBHOTO;
— IUIaH, TE3UCHI, BBIIUCKH, LIUTATHI;
— KOHCIIEKT, paboyas 3anuch, pedepar, 10KiIa1, JeKIUsI 1 T.1.

Yurath y4eOHHK HEOOXOAMMO BIYMUYMBO, BHHMATEJIbHO, HE IMPOIYCKas TEKCTa,
CTapasCh MOHATh KaXayr (pa3y, OJHOBPEMEHHO pa3Oupasi MpUMEpPbI, CXEMbl, TAOJIHULIbI,
PUCYHKH, IPUBEAEHHBIE B yUeOHUKE.
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OaHuM U3 BaXHEUIIUX CPEICTB, CIIOCOOCTBYIOIIUX 3aKPEIJICHUIO 3HAHUM, SBISIETCA
KpaTKas 3alliCh MPOYUTAHHOTO MaTepHuajia — COCTaBleHHMe KOHcmekTa. KoHcmekT — 3To
KpaTKOE€ CBSI3HOE M3JI0KEHHE COJIepKaHusl TeMbl, y4eOHHMKA WJIM €ro 4YacT, 0e3
noapoOHOCTEe U BTOpOCTeNeHHbIX AeTaneil. [lo cBoel cTpykType M mociae10BaTeIbHOCTH
KOHCIIEKT JIOJDKEH COOTBETCTBOBATH IJIaHy ydyeOHUKa. [IoaToMy BakHO cHadajla COCTaBUTh
IJaH, a MOTOM MKCaTh KOHCIEKT B BHUJAE OTBETa Ha BONpOCHl IuaHa. Eciu ydeOHuK
pazzenéH Ha HeOOJbIINE O3arjaBlI€HHbIE YaCTH, TO 3ar0JIOBKM MO>KHO paccMaTpHUBaTh Kak
NYHKTHl IJJaHa, a W3 TEKCTa KaXJAOW YacTh ClIe[yeT 3alucaTh T€ MBICIH, KOTOpHIE
PAacCKpBIBAIOT CMBICIT 3ar0JIOBKA.

TpebGoBaHMs K KOHCIIEKTY:

— KpaTKOCTh, CHKATOCTh, 11€J1IeCO00Pa3HOCTh Ka)KAO0TO 3alMChIBAEMOTO CII0BA;
— COAEPKATEeIbHOCTD 3aMMCH - 3alIUCHIBAEMbIE MBICIH ClIeAYeT (POPMYITUPOBATH KPATKO, HO
6e3 ymiep6a ais cmbicia. O0bEM KOHCIIEKTa, MEHbILIE U3y4aeMoro Tekcra B 7-15 pas;
—  KOHCHEKT MOXXET OBbITh KaK MPOCTHIM, TaK U CJIOXKHBIM 10 CTPYKTYpE — 3TO 3aBHCHUT OT
COJIep KaHMs KHUTH U LENH €€ U3y4eHHUSL.

MeTtouueckre peKOMEeH1alluu 10 KOHCIIEKTUPOBAHUIO:
— MpEeXJIe YeM HayaTh COCTABJIATh KOHCIEKT, HyXHO O3HAKOMHUTBCS C KHUTOM, IPOUYUTATh €€
CHayaja JI0 KOHIIA, HOHATh NPOYUTAHHOE;
— Ha 00JIOKKE TeTpaJiy 3alMChIBAIOTCS Ha3BaHUE KOHCIIEKTHPYEMOM KHHUTH U UMs aBTOpa,
COCTABIISETCS TUIaH KOHCIIEKTUPYEMOTO TECTA;
— 3aIlMCH Jy4lle JenaTh NpU MPOYTEHUH HE OJHOTO-IBYX a03aleB, a Leaoro naparpada uiu
IJ1aBBL;
— KOHCHEKTHpPOBaHUE BEAETCS HE C IIeJIbI0 MUMETh OMNpeNeNEHHYI0 3aluch, a A Ooisee
MIOJIHOTO OBJIA/ICHUS COJIEP’)KaHUEM H3Yy4aeMOro TEKCTa, MOATOMY B 3allUCAX OTMEYaeTcs U
BBIICIIETCS BCE TO HOBOE, HHTEPECHOE U HYXKHOE, YTO 0COOCHHO NPUBJIEKIO BHUMAaHHUE;
— MOCJIE TOTO, KaK CZeJiaHa 3aluCh COAEpKaHus naparpada, IiiaBbl, CIeAyeT NepeunTars €,
3aTeM CHOBA 00paTbCcs K TEKCTY U MPOBEPUTH Ce0sl, MPaBUIIBHO JIU U3JIOKEHO COAEepKAHUE.

TexHrKa KOHCIIEKTUPOBAHMSL:

— KOHCIIEKTUPYS KHUTY 00JIbIIOr0 00bEMa, 3alIUCh CIIEAYeT BECTU B 001LEH TeTpauy;

— Ha KOKJIOM CTPaHHUIIE CJIEBA OCTABJIAIOT NOJIA IMPUHOMN 25-30 MM Ui 3alMCH KOPOTKUX
10J13ar0JI0BKOB, KPaTKMX 3aME4YaHUi, BOIIPOCOB;

— KaX/1as CTaHUIla TeTPpad HyMepyeTcs;

— JUI1 TIOBBIUIEHUS YUTAEMOCTH 3allUCU OCTAaBJISIOT HHTEPBAJbl MEXKAY CTPOKAMH,
a03a1amMu, HOBYIO MBICIIb HAUMHAIOT C «KPACHOI» CTPOKH;

— TpU KOHCHEKTHMPOBAaHHM IIMPOKO MCIOJB3YIOT pPa3jIMYHblEe COKpALICHHUS U YCIOBHBIC
3HaKM, HO He B yumepO CMBICIYy 3aldCaHHOIO. PexkoMeHIyeTcs MNPUMEHSThH
o0LeynoTpeOUTeNbHbIE COKpAILEHHs, Hampumep: M.0. — MoOXeT ObITh; TroC. —
rOCyIapCTBEHHBIN; 1.0. — TOHKHO OBITh U T.1.

— HE cIIelyeT COKpallaTh MMEHa 1 Ha3BaHUs, KPOME OUEHb YaCTO MOBTOPSIIOIIUXCS;

— B KOHCIIEKTE HE [JOUKHO OBITh MEXaHMYECKOIo IMepenuChiBaHUS TeKcTa 0e3
MIPOAYMBIBAHU S €T0 COACPKAHMSI U CMBICIIOBOTO aHAJIM3A.

TpeGoBanus k HanucaHuio pedepara

Pedepar - mpoaykT caMoCTOATENBHOM pabOThl CTYIAEHTA, MPEICTaBISIOMUN cO00i
KpaTKO€ U3JI0)KECHUE B IHMCBMEHHOM BHJE IOJYYEHHBIX PE3yJAbTaTOB TEOPETUYECKOIO
aHaJlM3a OMNpeAeNieHHOW HayyHOHl (y4eOHO-HMCCIelI0BaTEeNbCKOW) TEeMbl, TA€ aBTOP
pacKpbIBaeT CyTh HCCIeAyeMOW MpoOeMbl, TPUBOJUT Pa3IMUHbIE TOUKH 3PEHUs, a TaK¥kKe
coOCTBEHHBIE B3IJIs/1bI HA HEE.

Temsbl pedepaToB SABISIOTCS JOMOJHUTENBHBIM MaTE€pHAIOM ISl U3y4EHUS JaHHOM
nucuuminHel. Pedepar ouenuBaeTcst B o4uH 0aiil B OLIEHKE UTOTOBOTO 3K3aMeHa/3adeTa.
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Pedpepar nmomkeH  ObITh  MOATOTOBIIEH  COMJIACHO  TeMe,  MPENJIOKEHHOU
npenojaBaTeneM. Jlomyckaercs camMOCTOSITENbHBIM BBIOOP TeMbl pedepaTta, HO 1O
COTJIACOBAHUIO C MPETO/IaBaTEIIEeM.

JUis  HamucaHusi pedepara CTYIAEHT CaMOCTOSITEIbHO MOJAOMpAaeT HMCTOYHUKU
nH(popMalMK MO BBHIOpAHHOW TeMe (IuTepaTypa ydyeOHas, MepuoJuYecKas U UHTEPHET -
pecypcehl).

O6beMm pedepara — He meHee 10 ctpanui opmata A4.

PedepaT nomkeH uMeTh (TUTYIBHBIN JIUCT, COAEpKAHKUE, TEKCT JOJDKEH ObITh pa3ouT
Ha pas3Jenbl, COMIACHO, COJEpKaHUs, 3aKJIIOYEHHUE, CIUCOK JIUTEpaTypbl HE MeHee 5
HMCTOYHUKOB)

OO6cyxneHue TeM pedepaToB MPOBOJUTCS HA TeX NPAKTUYECKUX 3aHATUAX, IO
KOTOpPBIM OHHU pacmlpefesieHbl. DTO sBIseTcsl o0s3aTeNbHbIM TpeOoBaHueM. B ciydae He
npeacTaBieHuss pedepara, COINIACHO, YCTAHOBJIEHHOro rpaduka (6e€3 yBaXUTEIbHOM
MPUYUHBI), CTYACHT 00s13aH MOATOTOBUTH HOBBIN pedepar.

Wnpopmanus no pedepaty He nomkHa mnpesbimats 10 MunyT. BhicTymarommii
JOJDKEH TMOATOTOBHUTH KpaTKHE BBIBOABI IO TeMe pedepara [isi KOHCIEKTHPOBAHUS
CTYICHTOB.

Cnaua pedepara npenoaaBaresto o0s3aTenbHa.

7. OUEHOYHBIE CPEJICTBA JJISI KOHTPOJISI YCIIEBAEMOCTHU

7.1. Ilacnopm ¢honoa ouyenounvix cpeocme
KonTtpoaunpyembie pasaennb! (TeMbI) JUCHUTLIAHDBI HaumeHoBaHue OLEHOYHOr 0
cpeacTea
OO6m1as 1 HeOpraHMYECcKas XUMHUs VcTHBI onpoc
TectupoBanue
Pedepat
OpraHuueckas XUMUs YcrHbit onpoc
TectupoBanue
Pedepat

KOHTpOJ'IB H OICHKA PE3YJIbTATOB OCBOCHUA y‘{€6HOI>'I AUCHUIIIMHBI OCYHICCTBIISICTCA
nperoaaBaTcjiieM B IHPOLECCC TPOBCACHUA IMPAKTHUYCCKUX 3aHATUM M CaMOCTOSTCIBHEIX
pa60T, TCCTUPOBAHUA, a4 TAKKC BBIIIOJTHCHUA O6yLIaIOH_[I/IMI/IC$I HHAWBUYaJIbHBIX SaHaHHﬁ,
IIPOCKTOB, HCCHCHOB&HHﬁ.

7.2. Kpumepuu oyenku 3nanuit

KoHTpoJb 1 OlLIeHKa pe3ynbTaTOB OCBOCHUS yUeOHOM NMCUUIUIMHBI OCYLIECTBIIAETCS
npernojaBaTesieM B Ipollecce MPOBEIEHUS NPAKTHYECKUX pabdoT, TeCTHUPOBaHUS,
co0OecesloBaHUs 1O pe3ylIbTaTaM BBIIOJHEHUS JIaDOPAaTOPHBIX padoOT, a TAKKE PELICHHS
3a/la4y, COCTaBJeHHUA pabouux TabMUI U TOATOTOBKM COOOLIEHUH K YpPOKYy. 3HaHUs
CTYIEHTOB Ha NPAKTUYECKUX 3aHATUSAX OLEHUBAIOTCS OTMETKAMH «OTJIIMYHO», «XOPOIIOY,
«YIOBJIETBOPUTEIBHO» U HEYIOBIETBOPUTEIBHOY.

YcerHbIl ompoc. YCTHBIM OTBET — 3TO Pa3BEPHYTBIM pacckas, BKIKYAKOLIMI
TEOPETUYECKUE MaTepualbl U NPUMEPHl MX IPUMEHEHHs. Y IOBJIETBOPUTEIbHAs OLIEHKA
CTaBUTCS, €CIH CTYJIEHT JEMOHCTPUPYET HErJIyOOKHE TEOpPETHMYECKHE 3HAHUS, MPOSBISET
cnabo copMUpPOBaHHBIE HABBIKM aHAJIU3a SBJIECHUI M MPOLECCOB, HEJOCTATOYHOE YMEHHE
JenaTh apryMEHTUPOBAHHbIE BBIBOJBI U NPUBOJUTH IPUMEPHI, NTOKA3bIBAET HE JOCTATOYHO
CBOOOJHOE BIAJICHHE MOHOJIOTUYECKOM peublo, TEPMUHOJOTUEH, JIOTUYHOCTBIO H
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MOCJIEZIOBATEIBHOCTRIO U3JI0KEHHUS, JENAeT OUIMOKH, KOTOPHIE MOXET MCIPABUTH TOJBKO
IIpY KOPPEKLUH IIPETIO1aBATEIIEM.

Pedepat. IIpoaykT camocTOSITENbHONW pabOTHI CTYIEHTA, MPEICTaBIAIOMUNA CO00i
KpaTKO€ U3JI0)KECHUE B IHMCBMEHHOM BHJE IOJYYEHHBIX pE3yJIbTaTOB TEOPETUYECKOIO
aHaJlM3a OMNpeAeNieHHOW HayyHOHl (ydueOHO-HMCCIelnoBaTeNbCKOW) TEeMbl, TA€ aBTOP
pPacKpbIBaeT CyTh MCCIEAYEMOM MpoOJieMbl, MIPUBOIUT PA3NUYHbIE TOUKH 3PEHUS, a TAKKe
coOCTBEHHBbIE B3IJIAbl Ha Hee. Pedepar oneHuMBaeTcss MO KOJMYECTBY MPUBICUEHHBIX
HMCTOYHUKOB, IIyOWHE aHajau3a MpoOJeMbl, KauecTBE OOOCHOBAHHS aBTOPCKOW IMO3ULUH,
rilyOMHEe pacKphITUs TEMBL. Y IOBJIETBOPUTENbHAS OLEHKA CTABUTCS, €CIM TeMa OCBellleHa
JUIIb YaCTUYHO, JONYIIEHbI (haKTUYECKHe OMMUOKH B COJEpKaHUU pedepaTa, U UMEITCs
CYLIECTBEHHbIE OTCTYIUIEHUS OT TpeOOBaHUH K pedeprpOBaHHIO, WM HETIOJIHbIE OTBETHI Ha
JOTIOJIHUTEIbHBIE BOIIPOCHI.

Tect. Cucrema cTaHAapTU3UPOBAHHBIX 3a/JaHUM, MO3BOJSIONIAS ABTOMAaTU3MPOBATH
NpoLEeaypy U3MEpEeHHsl YPOBHS 3HaAHUN M yMeHUH oOyuyaromierocs. TecT oleHUBaeTCs IO
KOJIMYECTBY MPaBUJIbHBIX OTBETOB (He MeHee 50%.).

IIpakTnueckas padora. IIpakTnueckas pabota — 3TO0 OCOOBIH BUJ JEATEIBHOCTH
00yuarolerocs, 4To NoApa3yMeBAET BHIIIOJHEHHS Pa3HOIUIAHOBBIX 3aJlaHUM, HE CBA3aHHBIX
¢ 00paboOTKOW TEOpPETUYECKOT0 MaTteprasa. Bo BpeMs BBIIOJIHEHUS CTYACHTY HEOOXOAMMO
HCIIOJIb30BAaTh pAaHEE IOJYyYEHHbIE TeopeTHueckue 3HaHus. [lonokuTenbHas OLEHKA
CTaBUTCS, €CIIU BBINOJIHEHBI BCE 3aJaHMs MPAKTUYECKOM paboThl ¢ 3aMEUaHUSIMH; CTY/IEHT
OTBETHJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C 3aMEUaHUSMH.

JlabopaTopHas paborta. JlaGoparopHas paGoTa — 3TO OCOOBIA BHJ JEATEIBHOCTH
00yyaroIerocs, 4To Moipa3yMeBaeT BBIINOJIHEHUS MPAKTUYECKUX Pa3HOIUIAHOBBIX 3a/1aHUH,
CBA3aHHBIX C IIPUMEHEHHEM TEOPETUYECKOr0 Marepuansa K KOHKPETHOMY 3aJaHMIO.
[lonoxwurenbHass OLEHKA CTaBUTCS, €CJIM BBIIOJHEHbl OOJbIIAsl 4YacTb 3aJlaHui
nabopaTopHOi pabOThI C 3aMeYaHHUSIMU; CTYIEHT OTBETUJI HA YaCTh KOHTPOJIbHBIX BOIIPOCOB
C 3aMEUYaHUsAMH.

OneHka «OTIMYHO» BBICTABIIAETCS, KOIZA CTYACHb IOKa3blBaeT TIIIyOOKOe
BCECTOPOHHEE 3HAHWE pazjieda JUCLHUIUIMHBL, 00s3aTeIbHOM M JIOMOJHUTEIBHOM
JUTEPATYphl, APTYMEHTUPOBAHO M JIOTUYECKH CTPOMHO M3JaraeT MaTepHall, MOXKET
IIPUMEHATH 3HaHUS JJI aHAJIU3a KOHKPETHBIX CUTYALIUi.

OneHka «XOpowIo» CTaBUTCA IPH TBEPABIX 3HAHMAX pasjiena AUCLUIUIMHBL,
00s13aTeIbHON  JIUTEpaTyphbl, 3HAKOMCTBE C  JIONOJHUTEIbHOW  JIMTEPaTypoi,
apryMEHTUPOBAaHHOM M3JI0KEHUU MaTepHalla, YMEHUH IIPUMEHUTD 3HAHUS JJIs aHAJIN3a
KOHKPETHBIX CUTYallUH.

OneHKa «yIOOBJIETBOPUTEIBHO» CTABUTCS, KOTJAA CTYACHT B OCHOBHOM 3HAET
pasznen TUCUUIUIMHBI, MOKET IPAKTHYECKU IPUMEHNUTH CBOU 3HAHUS.

OneHKka «HEYIOBJIETBOPUTEIBHO» CTaBUTCS, KOTAA CTYAEHT HE OCBOWJI OCHOBHOIO
COJIep>KaHus IpeaMeTa U ¢1abo 3HaeT U3ydaeMbli pa3iesn TUCHUIUTHHBL.

7.3. Ouyenounvie cpeocmea 011 npoeedeHUs meKyuiell ammecmayuu
Texymuii KOHTPOIb TPOBOIUTCS B hOopMeE:

-UHIAUBUYAJIBbHBIN YCTHBIN OIPOC

-IIUCBMEHHBIN KOHTPOJIb

-TECTHPOBAHUE 10 TEOPETUIECKOMY MaTEPHAITY

-TpakTHYeckas (;1abopatopHas) padoTa

-3ammTa pedepara, scce

-3aIIUTa BHITIOJHEHHOTO 3a/IaHUS

-pa3paboTka mpoOeMbl Kypca (JTOoKIa).
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@ JIn4nbre Ipnmepst
opMa Baagenust
R — 3HaHus YMmenus (HaBbIKH) Ka4ecTBa OLICHOYHBIX
CTyAEHTa cpeacTs
YcrHblil KonTpois 3Hanmni OueHka yMeHus Ouenka HaBbIKOB | OneHKa Kontpospn
(mMChbMEHHBIH) | IO ONpPEAENEHHBIM | pa3jiMdaTh paboTel ¢ CIIOCOOHOCTH bI€ BOIIPOCEHI
ornpoc no | npobieMam KOHKPETHBIE JIMTEPATyPHBIMU OIlEpaTHUBHO U | IO TeMaM
TEMaM HOHSTUS UCTOYHUKAMH KaueCTBEHHO IPUIIAraloTC
OTBEYarb Ha o
HOCTaBJICHHbIE
BOIIPOCHL
Pedepatsl KonTpois 3HaHmni OueHka yMeHus Ouenka HaBbIKOB | OneHKa Tembl
IO ONPE/ENEHHBIM | pa3jIM4aTh paboTkl ¢ CIOCOOHOCTH K | pedeparoB
npobiaemMam KOHKPETHBIE JIMTEPATYPHBIMU CaMOCTOSITENbH | IIPUIIAraloTC
HOHSTUS UCTOYHUKAMH oii pabore u s
aHanu3y
JIMTEPATYPHBIX
UCTOYHUKOB
[IpakTuyeckue | CMBICI NOHTHIA: OrnceIBaTh U Hasrixamu: Ouenka Temsr pabot
(J1abopaTopHbl | €CTECTBEHHOHAYUHOE | OOBSCHATH OIUCAHUS U CIIOCOOHOCTH IIPUIIAraloTC
€) paboTsl SIBIICHHE, TUIIOTE3a, €CTECTBEHHOHAYUH | OOBSCHEHUS OlEpaTUBHO U |
3aKOH, TEOpus, b€ SIBJICHUS. €CTECTBEHHOHAYYH | KaueCTBEHHO
BELIECTBO, VYcranaBnuBath BIX SIBJICHHIL pewarb
B3aHMOJICHCTBHE; 3aBUCUMOCTb VYcraHoBneHus HOCTaBJICHHbIE
9KOJIOTMYECKUE cBOICcTB 3aBUCUMOCTH Ha
aCIEKThI XUMHYECKHX CBOHCTB IPAKTUYECKUX
UCIONb30BaHUS BELIECTB OT XUMMYECKHX u
YIIIEBOAOPOIHOIO CTPOEHMSI aTOMOB | BELIECTB OT J1a00PaTOPHBIX
CbIpbs. 3HaHUE 00pa3yroLuX ux CTPOEHHS aTOMOB | paboT

COCTaBa, CTPOCHHUS
M OOIIMX CBOMCTB
BOKHEHIIIMX
KJIACCOB
HEOPraHUYEeCKUX W
OpraHM4ecKuX
COCIMHEH UM,
HCKYCCTBEHHBIX U
CHHTETHYECCKHX
MOJIUMEPOB.

CMmbIC
KOJINYECTBEHHBIX
3aKOHOB XMMHUH
Iepuonnueckuit
3akoH 1. W.
Menneneea

BKJIJl POCCHHCKUX U
3apyOeKHbIX
Y4EHBIX, OKa3aBIINX
HauOoJbIIIce
BIMSIHUE HA Pa3BUTHE
XHMHH.

XUMHYECKHX
3JICMCHTOB.
OOBACHATH
3aBUCUMOCTh
CBOWCTB BEILIECTB
OT HX COCTaBa U
CTPOCHHUS
KPHCTAJUINY €CKUX
pELIEeTOoK.
OOBACHATH
XUMHUYECKHUE
SIBJICHUS,
MIPOUCXOJISIIHUE B
OpUpose, ObITy U
Ha ITPOU3BOJICTBE.
OlLeHUBaTh
BIIMSIHUE
XUMHYECKOrO
3arpsi3HeHUS
OKpYy>Karolen
cpenpl Ha
OpraHu3M
YeoBeKa u
JIpyrHe *KH1BbIe
OpraHU3MBl;
Orimyars
THITOTE3HI OT
HAy4HBIX TEOPHH.
Jlenats BBIBOIBI HA
OCHOBC
9KCIEPHMEHTAIBH
BIX JJAHHBIX.
[IpuBoauTH
MIPUMEBI,
TOKA3bIBAOILHE,
YTO: HAOJTFONCHHS K

00pa3youmx ux
XUMHUYECKUX
3JICMCHTOB.
OOBICHCHHS
3aBUCUMOCTH
CBOWCTB BEILIECTB
OT HX COCTaBa U
CTpOEHHS
KPHCTaJUINY €CKIX
PELIETOK.
OrieHrBaHus
BIIMSIHUS
XUMHUYECKOrO
3arpsi3HEHUs
OKpY>Karomen
cpenbl Ha
OpraHu3M
YeIIoBeKa B
JIpyTHE KUBbIE
OpraHU3MBl.
OTIINYKS THIOTE3bI
OT Hay4HBIX
TEOPHI.

Jlenats BHIBOIBI HA
OCHOBE
9KCIEPUMEHTAIBH
BIX JJAHHBIX.
IpruBoouTs
MIPUMEDBI,
TTOKa3bIBAOIIINE,
YTO: HAOJTFOICHNUS U
9KCIIEPUMEHT
SIBJIIFOTCST OCHOBOM
171 BBIIBHOKEHHS
TUIIOTE3 U TEOPHI,
TI03BOJISIIOT
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SKCIEPUMEHT IPOBEPUTH
SIBJISIFOTCSI OCHOBOM | MCTUHHOCTB

JUISL BBIZIBIDKEHUS TEOPETUUECKUX
TUIOTE3 U TEOPHH, | BHIBOJIOB;
HO3BOJBIIOT €CTECTBEHHOHAYYH
IPOBEPUTH ast Teopust 1aeT
HCTHHHOCTh BO3MOKHOCTb
TEOPETUIECKHUX OOBSCHSTH
BBIBO/IOB; U3BECTHBIE
€CTECTBEHHOHAYYH | SIBJICHHS IPUPOJIBI
ast Teopust 1aeT Y Hay4HbIE (aKTBI,
BO3MOKHOCTb TIPE/ICKa3bIBaTh
OOBSICHITH €111 HEU3BECTHbIE

U3BECTHBIE
SIBIICHUS IPUPOJIBL
U Hay4Hble (aKTbl,
IIPEeICKa3bIBaTh
€llle HEM3BECTHBIE
SIBIICHUSL

SIBJICHUS

TectupoBanue

Kontposs 3HaHMI
II0 ONpEJENEHHBIM
npobiaemMam

OueHka yMeHus
pasimn4ath
KOHKPETHBIE

OL[CHKa HaBBIKOB
JIOr'H4YCCKOIro
aHaJiM3a u

Ouenka
CIIOCOOHOCTH
OIEPaTHBHO U

Bomnpocsl
IIPUIIATal0TC
s

TIOHATHA Ka4C€CTBCHHO
OTBCYAaTh Ha
IIOCTaBJICHHBIC

BOITPOCHI

CHUHTE3a IIPU
COIIOCTAaBIICHUU
KOHKPETHBIX
TOHSITHIA

7.3.1. IlpuMepHbIe BONPOCHI ISl MPOBEACHUS TeKylel arrectaunu (YCTHbIA U
MM CbMEHHBII) 0npoc

1. Ilepuoguuecknii 3aKOH W NEpPUOAMYECKAs CUCTEMa XUMUYECKHX dnnemeHToB J[.1.
MeHnaeneeBa Ha OCHOBE IIPEACTABJICHUM O CTPOECHUM ATOMOB. 3HAYEHHE NMEPUOIUYECKOTO
3aKOHa ISl pa3BUTHUS HAYKH.

2. Ankansl psja MeTaHa, ux oOmas ¢popmyna. MeTaH, 3I€KTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHUE, XUMHUYECKHE CBOICTBA (TOpeHHE, PEaKIIHs 3aMEILECHU).

3. CTpoeHHe aTOMOB XMMHUYECKHUX NIEMEHTOB Ha NMPHUMEPE AJIEMEHTOB BTOPOTO IIEpUOJA U
4A rpynmel (4 rpynmsl TJIABHOW MOJATPYNIBI) MEPHOAMYECKON CHUCTEMbl XHMUYECKUX
anemenToB [[.M1. MenneneeBa. 3akOHOMEPHOCTH B U3MEHEHUHM CBOWCTB ATMX XMMHUYECKHX
3JIEMEHTOB U 00pa30BaHHBIX UMM IPOCTHIX U CJIOKHBIX BELIECTB (OKCHIOB, THAPOKCHIIOB) B
3aBUCUMOCTH OT CTPOECHUS UX aTOMOB.

4.  AnkeHbl psaa sTeHa (3TWieHa), uUX oOwmwas QopMyna. OTeH, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYNbI, XHMUYECKHME CBOMCTBA (rOpeHHe, peaKuuu
MIPUCOETUHEHUS U TTOJIUMEPUPHU3ALIUN).

5. Buael XuMHYEeCKOW CBsI3U U crnocoObl ee o00pa3oBaHUs B HEOPraHUYECKUX U
OpPraHMYECKUX COEAMHEHMSAX: KOBaJECHTHas (MOJsIpHas, HEMOJspHas, IPOCThIE M KpaTHBIE
CBSI3M), HOHHAs, BOJIOPOAHASL.

6. Iluknonapadunsl, ux obmas ¢opmyia, CTpOCHUE, CBOICTBA, HAXOXKJIEHUE B MPUPOJE,
[IPUMEHEHHE.

7. Knaccudukanuus XuMHUYECKUX peaklUii B HEOPraHMYECKON 1 OpraHM4ecKOi XMMHUU.

8. AnkuHbl ux obmas ¢opmyna. DT (alETUIEH), MEKTPOHHOE U NPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJbl, XHUMHUYECKHE CBOWCTBa (TOpEeHHE, peaklUUu MPHUCOEAUHEHNUS),
[IPUMEHEHHE.

9. DNEKTPOJIUTHI U HE AIIEKTPOJIUTHL. DIIEKTPOIUTHYECKAS TUCCOLUAINS HEOPTaHUYECKUX U
OpPraHUYECKHUX KHUCIIOT, eno4YeH, cosiel. CTeneHp JUCCOUauu.

10. ApeHbl (apoMaTHUecKue yIJIEBOJOPOIbI), HX oOmas Qopmyna.
AJIEKTPOHHOE CTPOEHUE, CTPYKTYpHas GopmMyiia, CBOICTBA, MIPUMEHEHUE.

benzomn, ero
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11. OCHOBHBIE MOJOKEHUSA TEOPUU XUMHUUECKOTO CTPOCHUSI OpraHn4YecKux BemecTB A.M.
byrnepoBa. XuMHUECKO€ CTPOCHHME KaK MOPSAIOK COCAUHEHHS W B3aUMHOIO BIIMSHHS
aTOMOB B MoJIeKy/1ax. OCHOBHbIE HAIIPABJICHUS PA3BUTHUS STON TEOPUH.

IIpumepHbIe TeCTOBBIE 32JaHUS

3anmanus ¢ BBIOOPOM OTBETa

K xaxxnomy 3aganuio 1aHO HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJIBKO OJMH BEPHBIM.

A1l. ATOMBI cepbl UMEIOT BBICIIYIO CTCTICHb OKUCIICHUS B COCTUHEHHUH, ()OPMYJia KOTOPOTO:

1) H2S04; 2) Na2S; 3) SO2; 4) H2S.

A2. Ha BHeUIHEM 3JIEKTPOHHOM YPOBHE aTOMa XJiopa:

1) 5 anexTpoHOB; 2) 1 3nekTpoH; 3) 7 351eKTPOHOB; 4) 3 35IeKTpOHA.

A3. PacnipesenieHuIO 3JIEKTPOHOB 110 YPOBHM B aToMax (Gochopa COOTBETCTBYET Psifl YUCET:
1)2,8,5; 2)2,5; 3)2,7; 42,8,3.

A4. XuMnuyeckue 3JIeMEHThI PacloIOKEHbI B OPSAKE BO3PACTAHUS 3JEKTPOOTPULATEILHOCTH B
pany:

1)S, P, Si, O, CJ; 3)F,O,N, S, P;2)Si, P, Br, Cl, O; 4P, S, C,O,Br.

AS5. Ha3BaHusIM COEIMHEHUH «Cyab(haT Kaaus», «CyIb(OUI KAy, «CYIbOUT KaIus
COOTBETCTBYIOT (POPMYIIBI:

1) K2S03, K2S04, K28S; 3) K2S04, K285, K2S03; 2) K285, K2S04, K2S03; 4) K2S04,
K2S03, K28S.

A6. Beicummii oxcun cocraBa D0 u ruapoxcun coctaBa I(OH)2 oOpa3yeT XUMUYECKHI dJIEMEHT,
MMEIOIINN

1) Tpu 3meKTpOHA HA BHEIIHEM YPOBHE; 2) OJIMH 3JIEKTPOH Ha BHEIIHEM YPOBHE; 3) 3aps] aTOMHOIO
sipa +6; 4) 3apsa aromHoro siapa +20.

A7. KoBasieHTHO MOJIIPHOM CBSI3bI0 00pa30BaHbI MOJIEKYJIbI BEIIECTB:

1) H20, H2, N20, AIN; 3) NaCl, LiF, H20, CO2; 2) HCI, H2S, H20, PCI5; 4)
N2, CO, CO2, H20.

AS8. HemonsipHasi kKoBaJIeHTHAs! CBSI3b BO3HUKAET MEXAY aTOMaMU:

1) xucnopona, 2) Hatpus u gropa, 3) kucnopona u ¢ropa, 4) cepsl u pocdopa.

A9. B simpax aTOMOB yriiepojia, KpeMHUs, XJ10pa YUCI0 MPOTOHOB COOTBETCTBEHHO PABHO:
1)12,28,35; 2)6,14,17; 3)6,7,17; 4)12,14,17.

A10. Pa30aBneHHast cepHasi KUCIIOTa B3aUMOACHUCTBYET C KAKIBIM U3 TTaphl BEIIECTB:

1) cepebpo u okcup cepedpa; 2) K 1 okcua cepbl (IV); 3) marHuit 1 okcua Maraus; 4) aMMHaK 1
XJIOPOBOAOPOL.

All. Cynbdat 6apus MOKHO TIOITYIUTb, €CITH B3STh:

1) xmopun Gapust u okcun cepsl (IV); 2) cepHyro KucnoTy u HATpat 6apwusi; 3) 6apuii ¥ CEPHUCTYIO
KHCIIOTY; 4) oprodocdar 6apust u CynbhaT CTPOHIHS.

A12. becuBeTHBIH ra3, MaJOPaCTBOPUMBIH B BOJIE, TOJYJaOT B JTJAOOPATOPUH pa3I0KEHUEM
repMaHraHaTa Kajiusi:

1)H2; 2)CI2; 3)02; 4)CO2.

A13. Kucnoty MOXHO NOJYyYUTh IPU B3aUMOJICHCTBUH C BOJIOM BCEX BEILECTB IPYIIIIbL:

1) P205, NO, SiO2; 3) Si02, CO2, SO2; 2) SO2, CO2, P205; 4) NO2, CO,
SO3.

Al4. Macce cynbara HaTpus, paBHO 284 T, COOTBETCTBYET KOJIMUECTBO BEIIECTBA!

1) I momp; 2)2wmonb; 3)3 mosb;  4) 1,5 Monb.

A15. K peakiusim 3aMelieHust OTHOCUTCS PEAKIMs, CXeMa KOTOPOM:

1) Mg + H2SO4 3) Mg(OH)2 + H2S04  2) MgO + H2S04 4) MgO + SiO2
A16. X10poBOAOPO MOKHO MOJYYUTH [IPH B3aUMOJICHCTBUU:

1) CaCl2 u NaOH; 3) C12 u KBr; 2) NaCl u H2S04; 4) CI2 u O2.

A17. OkuCcIUTEN HO-BOCCTAHOBUTEIBHOM PEaKIneil sIBIIsIETCS:

1) CaO + CO2 = CaCO3 3) Fe(OH)2 = FeO + H20

2)HCl+ KOH=KCl+H20  4) Mg+ 2HCl=MgCL2 + H2.
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A18. B peakiiuu 2PH3 + 402 —» P205 + 3H20 Bojopon:

1) moHM>KaeT cTeneHb OKUCICHUS;, 2) MOBBIIIACT CTENICHb OKUCIICHNUS; 3) SBISETCS
BOCCTaHOBHTENEM; 4) HE U3MEHSIET CTENICHb OKUCIICHHUS.
A19. ConsiHas KHCIIOTa MOKET PEarnpoBaTh C KaXIbIM BEILIECTBOM psiaa:

1) CuO, NaOH, SO2, BaO; 3) KOH, AgNO3, CuO, Mg;

2) H2S04, MgO, Zn, AgNO3; 4) Cu, FeO, P205, Ba(OH)2.
A20. C kaxaeiM BeriectBoM psaga CO2, SO3, H20, HCI 6yaet B3anmo IeHCTBOBATS:

1) oxcun HaTpus, 2) XJIOPHUI HATPHS, 3) cepHast KUCI0Ta, 4) okcun docdopa (V).
A21. O6beM BOAOPOA, BRIICSIONICTOCS MPH AiekTposmse 180 T BojbI, paBeH:

1)224m; 2)224nm; 3)224 7 4)44,8 m.
A22. KucnoTHble CBOICTBA MPOSBISIOT BCE BEILIECTBA PAJA!

1) NH3, H20, HCI; 3) SO2, K20, KOH;
2) P205, H2S0O4, HNO3; 4) NO2, HNO3, BaO.
A23. Ha peakuuto Bojopoaa ¢ xsopom u3pacxogosamu 100 i1 xnopa. O6beM 00pa3oBaBmIeToCs
XJIOPOBOJIOPOAA PABEH:

1)100m; 2)2001; 3)50m 4)300 .
A24. B ypaBHeHHHU peakii oOMeHa Mexay cyinbdarom mean (II) u rugpokcumom HaTpust
koddunmeHt nepen GopmMysoi BOIbL:

DI1; 2)2; 3)3; 4)4.
A25. Ocafiok 0elToTo IBETA MOJYIUTCS B PE3YIIbTaTe PEAKIIUU MEXKY:

1) CuO u HCJ; 3) FeO u H2S04;
2) Ba(OH)2 u H2S04; 4) NaOH u HCL
A26. CokpamieHHbIM HOHHBIM ypaBHeHHeM Fe2+ + 20H— = Fe(OH)2 moxeT ObITh BBIPaskE€HO
B3aWMOJICIICTBUE MEXKY:

1) Fe + NaOH; 3) FeCl2 u NaOH; 2) FeO u KOH; 4) FeSO4 u Cu(OH)2.
A27. B BogHOM pacTBOpE OJTHOBPEMEHHO MOTYT HaXOJAUThCS NOHBI:

1) NO3~, NH4+, K+, Na+; 3) Ag+, OH—, Cl-, Na+;
2) Ba2+, H+, SO4-2, OH-; 4) Ca2+, H+, CO32—, Cl-.
A28. BzaumozeiicTBre COJISTHOM KHCIOTHI M KapOOHAaTa KalbLUs BIPAXKaeTcs COKPaICHHbIM
HWOHHBIM ypaBHEHHEM:

1) 2H+ + CO32-=CO2 + H20  2) CaCO3 + 2H+ = Ca2++ H20 + CO2
3) Ca2+ + CO32— = CaCO3 4) 20H-+ CO2 = CO32-+ H20
A29. C nomouibio pacTBOpa, COAEPKAILETO KATHOH BOJAOPOa, MOXKHO PACTIO3HATH!

1) cynbdaT-noH; 2) kapOoHAT-HOH; 3 ) HUTPAT-UOH; 4) HOH aMMOHHUSL.
A30. YUroObl yCKOPHUTH peakiinio ropeHus dpochopa, HyKHO:

1) mocreneHHO oxJaxxaaTh Gochop;
2) BHECTH MOAOXCKEHHBIH (hocdop B aTMOChEpy UUCTOTO KHCIOPOIa;
3) NpOBOAMTD PEAKIHIO B TEMHOTE; 4) MPOBOAUTDH PEAKIINIO NPY MOBBIIIEHHOM JIaBJICHUU.
A31. CokpamenHoe nonHoe ypasaenue Zn2+ + 20H— = Zn(OH)2 otpakaeT CymHOCTb
B3aUMOJICHCTBHUS MEXKY:

1) mMHKOM 1 BOJIOH; 2) OKCHIOM ITWHKA U BOJIO;
3) XJIOpUAOM LUHKA U TUAPOKCUIOM HATpusi;  4) XJIOPHUIOM LIMHKA U CEPHOM KHCIIOTOIA.
A32. Cxema BOCCTaHOBJICHUS a30Ta:

I)N-3« NO; 2)NOe N-3; 3)N+4+ N+5; 4)NOe N+2.
A33. [Ins HelTpanu3auy COJITHOM KHCJIOThI MOYXKHO MCIOJIb30BATh BELIECTBO:

1) Na2SO4; 2) HNO3; 3)NO2; 4)Mg(OH)2.
A34. SImoBuTHIE Ta3bl COCTABISAIOT TPYIIITY:

1) N2, 02, H2; 2) CO, H2S, C12; 3) O3,N2,CO2; 4)He, N2, H2.
A35. llleno4s 1 BOAOPO MOIYy4aIOTCS IPH B3aUMOJCHCTBUH C BOJIOM:

1) umnkKa; 2) xemnes3a; 3) OKCUIa KaJabLUus; 4) KaJlbLus.
A36. Cynbdat HaTpHs HENB35 MOTYIUTH IPU B3aUMOICHCTBUN BEIIECTB:

1) H2S04 u NaOH; 3) NaCl u H2S04; 2) Na20 u H2S04; 4) NaOH u SO3.
A37. ®opmynbl TOJBKO KUCIOTHBIX OKCHUIOB YKa3aHBI B PSAY:

1) SO3, S0O2, CO2; 2) P205, CO, Na20; 3) Na20, K20, CaO; 4) CrO3, CrO, NO2.
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A38. Boma B TBEp/IOM COCTOSTHUY UMEET KPUCTALTUIECKYIO PEIICTKY:

1) aToMHYI0; 2) HOHHYIO; 3) METAJUIMYECKYI0; 4) MOJICKYISIPHYIO.

A39. B MoiekyIe BOIBI YHCI0 OOMMX 3JICKTPOHHBIX Tap:

DI1; 2)2; 3)3; 4)4.

A40. Okcupa KUCIOTHOTO XapakTepa o0pa3yeT XUMHUYECKUH 3JIEMEHT, B aTOMaxX KOTOPOTO
CJIEAYIOIIEE paclpeneieHne MEKTPOHOB M0 AEKTPOHHBIM YPOBHSIM:

1)2,8,1; 2)2,8,5; 3)2,8,2; 4)2,2.

A41. OtHOCHTENBHAS TDIOTHOCTH OKcuAa yriepoaa (IV) mo Bo3nyxy paBHa:

1,5 2)2,2; 3)1,1; 4)0,7.

A42. O6bpeMHBIC OTHOIIEHHUS Ta30B B peakuuu 3H2 + N2 « 2NH3 pasHsl:

D1:1:1; 2)3:1:2; 3)6:2:2; 4)3:2:2.

A43. PactBopst K2504, H2S0O4, KOH MOXHO OTIMYHTH APYT OT APYyra ¢ IMOMOTIIBIO:

1) muaka; 2) HuTpara cepedpa; 3) ¢penondranenna; 4) GUOIETOBOTO JAKMYCA.

A44. K okucIuTenbHO-BOCCTAHOBUTEBHBIM PEAKLUSM OTHOCAT BCE PEAKLIUU:

1) coenunenus; 2) pasnoxxeHus; 3) 3amemeHust; 4) ooMmeHa.

A45. Bemectsa, popmyist koTopbix CuSO4, KHCO3, FeS, otHOCAT K Kitaccy:

1) kucnor; 2) coneil; 3) ocHOBaHuUA; 4) OKCHIIOB.

A46. Xnopua-aHHOHBI 00pa3yoTCs MPH AUCCOLMAINH BEIIECTBA:

1) KCIO3; 2) HCIO4; 3)KCl; 4) AgCL

A47. TTpu ropernn 320 T cepsl moxydamiock 576 T okcuna cepsl (IV). MaccoBas gomnst BeIxoza
MPOAYKTA PEaKH paBHa:

1)90 %; 2)95 %; 3)80 %; 4) 85 %.

A48. lllenoyp, a 3aTeM KUCIOTY UCIOJb3YIOT IIPU OCYILLECTBICHNU NPEBPAILCHUA:

1)CaO e« CaCO3 -+ CO2; 3) K+ KOH+ K2SO4;2)FeCl2 « Fe(OH)2 « FeSO4; 4)
CuSO4 « Cu(OH)2 + CuO.

A49. KoHueHTpupOoBaHHBIE PACTBOPHI IIETOYECH HENb3s1 XPAHUTD B:

1) amomuHIeBOi OaHKe; 2) CTeKISIHHOH OaHKe;

3) MOJIMATUIICHOBOH Tape; 4) KepaMU4ECKON EMKOCTH.

AS50. Ilpu B3anmopeiicteun 40 r ruapokcuaa Hatpust u 100 T cynbgpara meau (II) macca BemecTsa,

OCTAaBIICTOCA B I/I36LITK€, paBHa:
1)10r; 2)20r; 3)30r; 4)40T.

TECT 2
K kaxmomy 3a1aHUIO TaHO HECKOJIBKO OTBETOB, 3 KOTOPHIX TOJIBKO OJIMH BEPHBIH.
A1.3HaucHus cTenieHel okucieHus pocdopa B coeuHeHUAX, GopMyITel KoTopbix P205 u H3P:
1) MONOXUTENHHOE U MOJIOKUTENEHOE; 2) TOJOXKUTEITHFHOE W OTPHUIIATENIFHOE; 3) OTPUIIATEIIHHOE H
OTpHULATENbHOE; 4) HYJIEBOE U MOJIOKUTEIBHOE.
A2. Ha BHemHeM 31€KTPOHHOM YPOBHE JIBa AJICKTPOHA UMEIOT aTOMBI:
1) cepsr 1 kucnopona; 2) dpochopa u azora; 3) Maruus U Kaipius; 4) Oapus U HATPUSI.
A3. llocnenoBaTenbHOCTH YHCEN B PANY 2, 8, 7 COOTBETCTBYET PaCIPEACIICHUIO SJIEKTPOHOB 110
YPOBHSIM B aTOMax:
1) docdopa; 2) xiopa; 3) anroMuHus; 4) MapraHia.
A4. Cpenn xummueckux 31neMeHToB Li, Na, K, Cs HanOosee sijpko CBOHCTBa MeTasIa BEIPaXKEHBI Y:
1) nutus; 2) Hatpust; 3) Kanust; 4) ne3usl.
AS. Bemectam, popmyisl kotopsix NaHCO3, Na2CO3, Na2S04, NaHSO4, cooTBeTcTBYIOT
Ha3BaHUS:
1) rugpoxapboHar HaTpusi, KapOOHAT HATPUS, CYIb(aT HATPHUS, THIPOCYIbGAT HATPHS; 2)
KapOoHAT HaTpHsI, THAPOKAPOOHAT HATPHS, TUAPOCYIb(AT HATPUS, CYTb(AT HATPHSL; 3)
ruIpocynbhaT HaTpHs, CyIb(haT HaTpuUs, THAPOKapOOHAT HATPHs, KapOoHAT HaTpus; 4) cynbdar
HaTpus, KapOOHAT HATPHS, TUAPOKAPOOHAT HATPHSA, TUAPOCYIb(AT HATPHSL.
A6. Xummyeckwnii smeMeHT Ne 11 oOpa3yeT OKCHIT ¥ THIPOKCHJI COCTaBa:

1) 320 nu O0H; 3) 5203 n 3(OH)3; 2) 50 n 3(OH)2; 4) 502 n H2503.
A7. KoBasleHTHOH HEMOJSPHOH CBSI3bI0 0OPA30BaHBI MOJICKYITBI BEIIECTB!
1) 02, N2, H2, CI2; 3) 02, O3, NH3, N2;
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2) 02, H20, H2S, CO2; 4) 02, H20, C12, Br2.

AS. IonsipHOCTH CBSI3HM B OOJIBIICH CTETICHH BBEIP&)KEHA Y BEUIECTBA!

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

A9. Atombl yriepona 1 KpeMHHUS UMEIOT:

1) 0AMHAKOBOE YMCIIO 3JEKTPOHHBIX YPOBHEH; 2) OAMHAKOBBIE PAIUyChl; 3) OAMHAKOBOE YUCIIO
3JIEKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE; 4) 0 JUHAKOBOE YHCIIO MPOTOHOB B SIAPE.

A10. ®roneroBblil TaKMyCc U3MEHSAET OKPACKy Ha KPAaCHYIO B PE3yJIbTaTe PEakuu C BOJOH BCEX
BELIECTB pAaa:

1) SO2, P205, NO2; 3) SO3, Li20, CaO;

2) S02, A1203, BeO; 4) Na20, K20, BaO.

A11. KauecTBeHHOH peakuuel Ha COISIHYIO KUCIIOTY U €€ COJIM SIBJISIETCS PEaKius C:

1) auTparom cepedpa; 2) puoneToBsIM TakMycoM; 3) THAPOKCHIOM Oapus; 4) CynbhaToM MEH.
A12. AMMuak Henb3sl MOIYYUTh PA3JI0KEHUEM:

1) xapOoHaTa aMMOHHS; 2) XJIOpPHUIa aMMOHHS; 3) HUTpaTa aMMOHUS; 4) OpoMuIa aMMOHHSL.
A13. Ilpy 0OBIYHBIX YCTIOBUSX OCHOBAHUS MOYKHO ITOJYYUTH MPHU B3aMMOJICHCTBHUHU C BOJIOM:

1) BaO, CuO, FeO; 3) MgO, ZnO, A1203;

2) Na20, CaO, Li20; 4) K20, FeO, Mn207.

A14. KomnuecTBy BemectBa 1,5 monb paBHa macca rugpokcuna meau (11):

1)981; 2)196T; 3)147 15 4)980 T.

A15. Peakuus FeCl3 + 3NaOH ¢ Fe(OH)3 + 3NaCl oTHOCHTCS K peakuusm:

1) coenunenus; 2) pasnoxxeHus; 3) 3amemeHust; 4) ooMmeHa.

A16. Ilpu npokamuBanmu Manaxuta (CuOH)2CO3 obpa3zyrorcs:

1) CuO, CO2 u H20; 3) Cuu H2CO3; 2) (CuOH)2 u CO2; 4) Cu20, H20 u CO2.
A17. OkucIUTEN HO-BOCCTAHOBUTEIIBHOM PEaKIMeil sIBIsETCS:
1)4NH3 +302 « 2N2 + 6H20; 2) SO2 + H20 = H2SO03; 3) NaCl+ AgNO3 « AgCl +

NaNO3; 4) 2A1(OH)3 « Al203 + 3H20.

A18. B peakiuu coeanHeHus a30Ta ¢ BOJOPOJIOM a30T:

1) moHM>KaeT cTeneHb OKUCICHUS; 2) MOBBIILIACT CTENICHb OKUCICHHUS; 3) HE U3MEHSIET CTEIIEHb
OKHUCIICHUS; 4) SBISIETCA BOCCTAHOBUTEIIEM.

A19. CepHas KucioTa MOXKET pearuipoBaTh C KaXKAbIM BEIIECTBOM psa:

1) BaCl2, FeO, Fe, KOH; 3) NO2, Fe203, NaOH, Zn; 2) CO2, HCI, NaOH, CuO; 4)
Na2S04, Mg, KOH, CuO.

A20. C kaxaeiM BeriectBoM psija K20, CaO, NaOH, H20O 6yneT pearnpoBarts:

1) rugpoxcun xamust; 2) cyasdar 6apust; 3) okeun yraepona (IV); 4) oxcun memu (II).

A21. O6bem okcupa yriepoaa (IV), Beremnstonierocs npu pasinoxenuu 500 r kapOoHaTa KaibIus,
paBeH:

112 2)224m 3)11,27; 4)224n

A22. CepHas kuci0oTa He OyJeT pearupoBarh C:

1) rugpoxcunom 6apust; 2) okcugom meau (I1); 3) muakom; 4) okcumom yriepoza (IV).

A23. KonngecTBo BemecTBa 1 00eM BOJIOPO/Ia, TOJyISHHOTO TP B3aUMOJICHCTBUH 5 MOJIb IIMHKA
C COJISTHOM KHUCJIOTOM, COOTBETCTBEHHO PABHBI:

1) 5 momsb, 112 m; 3) 2 mom, 44,8 11; 2) 3 momm, 67,2 7; 4) 1 momsp, 22,4 m.
A24. B ypaBHEHHH TOPEHUS CepOBOI0poa ¢ oOpazoBanueM okcunaa cepsl (1V) koaddumment
nepea KUCIOPOIOM PaBeH:

1)2; 2)3; 3)4; 4)5.

A25. Jlerkuii ra3 ¢ pe3KUM 3ar1axoM HOJYyYUTCS B PE3YJIbTaTe PEeakuu MEKIY:

1) NH4Cl u Ca(OH)2; 3) COu 02;2) H2 u O2; 4) CaCO3 u HCI. A26.
CoxpamnieHHbIM HOHHBIM ypaBHeHHEM Cu2+ + 20H— = Cu(OH)2 MoxeT OBITh BBIPaXKEHO
B3aWMOJICIICTBUE MEXKY:

1) Cu u NaOH; 3) CuO u NaOH; 2) CuS0O4 u KOH; 4) H2S504 u CuO.

A27. OmHOBpPEMEHHO B pacCTBOpE MOTYT Hax0AuThCs HOHBL: 1) Agt n Cl—; 2) Ba2+u SO42—; 3)
Na+ u Cl-; 4) Fe2+u OH-.

A28. Peakunu ruapokcua xxenesa (I1) ¢ cepHol KHCIOTOM OTBEYaET COKPAILIEHHOE HOHHOE
ypaBHEHUE:!
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1) FeO +2H+ « Fe2+ + H20; 2) Fe(OH)3 +3H+ + Fe3++3H20; 3) Fe(OH)2 + 2H+
Fe2++ 2H20; 4) Fe2+ + 20H-+ Fe(OH)2.

A29. YtoOBI OTpeiennTh, KeNe30 WA IUHK HaXOIUTCS B DJICKTPOXUMHUUYECKOM PSITY HANPSHKEHUH
METAJIJIOB JIEBEE, MOKHO BOCIIOJIb30BATHCS:

1) Bopoit; 2) aurparom meau (I); 3) autpaTtom xxenesa (II); 4) Hutparom nuHKAa.

A30. CropocTb peakmuu Mexny cyibdumom xenesa (1) 1 comstHON KUCIOTOM TOBBICUTCS, €CIIN:
1) m3menpunTh cynbdua xenesa (I11); 2) oxmaauTh pearnpyromyr cMeCh; 3) TOBBICUTD JIaBJICHUE;
4) MOHU3UTH ABJICHUE.

A31. Cokpamennoe nonnoe ypasaenune Fe3+ + 30H— = Fe(OH)3 oTtpaxaer cymHocTh
B3aWMOJICHCTBUS MEXKY:

1) xmopunom xene3a (I111) u ruapoxkcuaoM Kamust; 2) Kene30M U THAPOKCUAOM HATpUs; 3) OKCHIIOM
xenesa (III) u Bogoii; 4) cynedarom xenesa (111) 1 Bomoid.

A32. Cxema OKHCICHHS XpoMa:

1)Cr0+ Cr+2; 2) Cr+6+ Cr+3; 3) Cr+3 « Crt+2; 4) Cr+3 « Cr0.

A33. O6pa3oBanue 6€10T0 0caKa NPy MPOITYCKaHUH ra3a B OECIBETHBIN PAaCTBOP IMICIOYN
MPOUCXOJUT MPH B3aUMOCHCTBUH:

1) Ca(OH)2 u CO2; 3) LiOH u H2S; 2) KOH u P205; 4) Ca(OH)2 u HCI.
A34. HessmoBUTHIE Ta3bl COCTABISIIOT TPYIITY:
1) H2, CO, CO2; 3) 02, N2, 03; 2) HC], CI2, H2S; 4) 02, CO, H2S.

A35. I'a3 oOpasyeTcs Mpu ICHCTBUM COJISIHON KUCIIOTHI Ha:
1) oxcup HaTpus; 2) XJIOpUA HATpUs; 3) KapOOoHAT HAaTpHs; 4) TUAPOKCHT HATPHSL.
A36. Hutpart menu (II) Henb3s1 OJIydUTh C TOMOLIBIO BEILIECTB!

1) Cu u HNO3; 3) Cu(OH)2 uw HNO3; 2) CuO u HNO3; 4) CuClI2 u NaNO3.
A37. ®opmynbl TOJBKO OCHOBHBIX OKCUIOB YKa3aHbI B pAAY:

1) Fe203, P205, ZnO; 3) Na20, CuO, CaO;

2) S03, CO2, NO2; 4) A1203, BaO, CO2.

A38. TBepmoe TYromiaBkoe BEIIECTBO aiMa3 UMEET KPUCTAIIIM-UYECKYIO PEIIETKY:

1) aTomMHYI0; 2) HOHHYIO; 3) METAJUIMYECKYIO; 4) MOJIEKYISIPHYIO.

A39. B monekyne oxcuaa yriaepoaa (IV) unciao o0muyx 37IeKTPOHHBIX Hap paBHO:

DI1; 2)2; 3)3; 4)4.

A40. Oxcup amporepHOTO XapakTepa o0pa3zyeT XUMHUYECKHIA JIEMEHT, B aTOMaX KOTOPOTO
CJIEAYIOIEe pacipeneeHne AEKTPOHOB MO JIEKTPOHHBIM CIIOSM:

1)2,8,1; 2)2,8,2; 3)2,8,3; 4)2,8,4.

A41. OTHOCHTENBHAS TDIOTHOCTH Ta3a a30Ta 10 BOAOPOIY paBHA:

1)20; 2)15; 3)14; 4)12.

A42. Ha ropenue 20 11 MeTaHa 3aTpaduBaeTCs KUCIOPO 00beMOM:

1)103; 2)20m 3)30 15 4)40 .

A43. Hanmmame XJI0poBOAOPOIa B pACTBOPE MOKHO OOHAPYKUTH C TIOMOIIBIO:

1) autpara Gapus; 2) ruapokcraa Kaius; 3) HaTpara cepedpa; 4) ruapokcuaa Oapus.
A44. K okucauTenbHO-BOCCTAHOBUTEIBHBIM PEAKLUSM OTHOCAT MPOLECCHI:

1) pacTBopeHHE MOBAPEHHOW COJIM B BOJE; 2) pa3fioskeHUE KapOoHaTa HAaTpUs; 3) p>KaBlICHUE
xenesa; 4) pacnaz yroJpHOW KHCIOTHI HA YITIEKUCIIBIN Ta3 U BOAY.

A45. Consimu SIBISIFOTCSI BCE BEIIIECTBA PAA:

1) MgS0O4, H2CO3, Fe(OH)2; 3) CuSO4, Ba(OH)2, NaCl;

2) NH4Cl, NH40H, SO3; 4) NaCl, FeS, BaSO4.

A46. Hutpar-HOHBI IPU TUCCOIHMALINHN 00pa3yeT BEMIeCTBO:

1) NH4NO3; 2) NaNO2; 3)NH4Cl;, 4) HNO2.

A47. Ilpn okucnenuu 6,4 r meau obpaszosainock 6,4 T okcuaa meau (I11). Maccoast 1oJist BeIxoa
MPOJAYKTA PEaKMy paBHa:

1) 100 %; 2)90 %; 3)80 %; 4)70 %.

A48. Kucnory, a 3aTeM 11e109b UCIIOJIb3YIOT MPU OCYIIECTBICHUH MTPEBPALLCHHIN:

1) CuO « Cu(NO3)2¢ Cu(OH)2; 2) HCl» NaCl+ AgCl; 3) CaCO3 « CaO-
Ca(OH)2; 4) H2 SO4 « Na2S04 « Ba SOA4.

A49. OuncTuth BOy OT BPEIHBIX IPUMECEH MOXKHO!
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1) kunstueHuem; 2) nodaBnenrneM B Hee kpuctamwioB KMnO4; 3) ¢punsTpoBanuem; 4)
¢bmIpTpOBaHUEM, KHIISTYCHHEM, ToOaBneaneM KMnO4.

AS50. K 11,8 r cepHoii kncinoTsl 1o6aBuM 6,5 T 1mHKa. Macca u popMysa BemiecTBa, OCTaBIIErocs B
n30bITKE:

1)2rZn; 2)21vH2S04; 3)1rZn; 4)1rH2SO04.

B9. B okucimTensH0-BOCCTAHOBUTEIBHOMN peakunu npoun3onwio npespauienue PO « P+5. DtoT
MPOLIECC HA3bIBACTCA ... .

B10. ®enondranens B pacTBOpe MIEIOYN TPHOOPETALT ... LIBET.

TECT 3
K xaxxnomy 3aganuio 1aHO HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJIBKO OJMH BEPHBIM.
Al. B pany HCIO4 « HCIO3 « HCIO « HCI crenens okucieHus XJopa:
1) monmxkaercsa ot +7 10 —1; 2) mossitaercst ot —1 g0 +7; 3) noBeimaercs ot 0 10 +5; 4)
MOHMXKaeTcs oT +7 1o +3.
A2.Y aToMOB XMMHYECKOTO 3JIEMEHTA yIJIEPOAa YUCIIO 3JCKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM
YpOBHE PaBHO:
1)2; 2)4; 3)1; 4)6.
A3. Cxema pacnipeienieHUsI JIEKTPOHOB 0 YPOBHSIM — 2, 8, 5 — COOTBETCTBYET XUMHUUECKOMY
3JIEMEHTY, CTETIeHb OKUCJIEHUS KOTOPOTO B BOAOPOAHOM U BBICIIEM KHCIOPOAHOM COEIUHEHMSIX
paBHa:
D-S5u+3; 2)2u+6; 3)-1u+7;, 4)-3u-+s.
A4. B pany oxcunos Na20, A1203, P205 nporucxonut u3MEHEHHE CBOWCTB:
1) OT OCHOBHBIX K KHCJIOTHBIM; 2) OT KHCJIOTHBIX K OCHOBHBIM; 3) OT OCHOBHBIX K aM()OTepHBIM; 4)
OT KUCIIOTHBIX K aM(POTEpHBIM.
AS. Ha3Banus «aMMHuaK», «yrapHbIi ra3z», «CepoBOJOPOI», «030H» COOTBETCTBEHHO UMEIOT:
1) NH3, CO2, H2S, 02; 3) NH3, CO, SO2, 03; 2) NH3, CO, H2S, O3; 4) NH3, CO2,
H2S, O3.
A6. Beicmii okeng 9205 u nerydee BogopoaHoe coeanHeHne DH3 uMeroT 3JeMeHTsI:
1) mepBoii A rpynnsl; 2) Tpetbel A rpynmsl; 3) naToil A rpynmsl; 4) ceapbMoi A rpymimbl.
A7. XuMH4YeCKu# 3JIEMEHT, B aTOME KOTOPOTO AJIEKTPOHBI 110 YPOBHSIM paclpenesieHsl Tak: 2, 8, 6,
00pa3yeT ¢ BOJOPOAOM XMMHYECKYIO CBS3b:
1) KOBaJIEHTHYIO MOJSIPHYIO; 2) KOBAICHTHYIO HENOJAPHYIO; 3) HOH-HYIO; 4) METAIIIMYECKYIO.
AS8. Uncno KOBaJICHTHBIX CBSA3EH MEXKIy aTOMaMH a30Ta B MOJIEKYJIE a30Ta PaBHO:
DI1; 2)2; 3)3; 4)4.
A9. AToMBI HaTpus ¥ MarHus UMEIOT:
1) oqHAKOBOE YHCIIO SJIEKTPOHOB; 2) OJJMHAKOBOE YHCIIO AJICKTPOHHBIX YPOBHEH; 3) OTMHAKOBYIO
CTENEHb OKUCIICHUS B OKCUAAX; 4) OAMHAKOBOE YKCIIO IPOTOHOB B sIIpax.
A10. ®enondranenH U3MEHAET OKPacKy Ha MAJIMHOBYIO B PE3YJIBTaTe PEAKIUHU C BOJIOH BCEX
BELIECTB, BXOISALIMX B TPYITY:
1) BeO, ZnO, Fe203; 3) SO2, SO3, P205; 2) Na20, BaO, K20; 4) CuO, FeO, MgO.
All. I'mopokeun meau (1I) MOXKHO MOTYYUTH PH B3aMMOJECHCTBUM PACTBOPOB:
1) xnopuna memu (II) m tuapokcnaa nunka; 2) cynbharta mexu (1) u xnopuna Hatpus; 3) HUTpaTa
menu (II) u rugpokcuaa kanus; 4) kapoonara meau (1) u cepHO KHCTIOTHI.
A12. Ha3BaHus «HeraiieHasi H3BECTh» U «TallleHasi U3BECTh» COOTBETCTBEHHO UMEIOT BEIIECTBA!
1) CaO u Ca(OH)2; 3) CaCl2 u Ca(HCO3)2; 2) CaCO3 u CaO; 4) CaO u
CaCO3.
A13. IIpu B3auMOA€HCTBUH MEH C KOHLICHTPUPOBAHHOM a30THOM KHCJIOTOM 00Opa3yercs ras
Oyporo 1BeTa, KOTOPbIM Ha3bIBAETCS:
1) okcupom azora (IV); 2) ammuakom; 3) XJIOpOBOAOPOIOM; 4) XIOPOM.
Al4. B nByx MOJISIX Ccynb(ara Kajus Macca Kaus paBHa:
1)39r; 2)174r; 3)156T1; 4)78T.
A15. OkuCIUTETPHO-BOCCTAHOBUTEIILHOM PEaKIMe SIBIISIETCS PEaKLIHA:
1) CuO +2 HNO3 = Cu(NO3)2 + H20; 2)2Na+ 2H20 =2NaOH + H2; 3) NaOH + HCl = NaCl +
H20; 4) Fe(OH)2 « FeO + H20.
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A16. I'mnpokcua HaTpus OyIeT B3aUMOJICHCTBOBATS C:

1)02; 2)Ca0O; 3)KNO3; 4)HNO3.

A17. Peakmmro 4FeS2 + 1102 « 2Fe203 + 8 SO2 oTHOCAT K peakusim:

1) moHHOTO OOMEHA; 2) OKUCIMTEIBHO-BOCCTAHOBUTEIBHBIM; 3) coeAMHEHNS; 4) HEUTpaIn3auy.
A18. B peakmuu 6P + 5KCIO3 « 3P205 + 5KCI docdop:

1) BoccTaHaBnuBaeTcs; 2) OKUCISIETCS; 3) SIBISIETCS OKUCIUTENEM; 4) TOHMKAET CTENEHb
OKHCJICHUSI.

A19. T'unpokcua HaTpus OyIeT pearnpoBaTh ¢ KaKIbIM BEIIECTBOM psijia:

1) CuCl12, P205, KOH, CuO; 3) FeCl2, H2S04, MgO, CO2; 2) CO2, HCI, SO2, CuS0O4;
4) NH3, HNO3, ZnCl2, SO3.

A20. Ocanok rory0oTo I[BETa BRIMTaAAET MPHU JOOABICHUN B PACTBOP THIPOKCHIA KA

1) xnopuna G6apus; 2) xmopuna sxenesa (I11); 3) xnmopuaa ammonwus; 4) xmopua meau(1l).

A21. Ilpu mosHOM croparnu 340 T aMMHaka BBIJEITSIETCS a30T 00HEMOM:

)11,2m 2)22470 3)224m; 4)112 5

A22. OcHOBHBIE CBOWCTBA MPOSIBJIAIOT BCE BELIECTBA IPYIIIIbL:

1) SO2, Ca0O, CaCO3; 3) NH3, HCl, CuO; 2) CaO, NaOH, Ca(OH)2; 4) A1203,
P205, Ba(OH)2.

A23. Bogopona maccoit 60 T BCTymrI B peakIiio COeTMHEHUS ¢ a30ToM. KomdecTBo BemecTsa U
00BeM 00pa30BaBIIETOCS aMMHAKa:

1) 10 momp, 224 T; 3) 2 mous, 44,8 11; 2) 5 monb, 112 m; 4) 20 momnb, 448 1.
A24. B ypaBHEGHUY pEaKIMU Pa3IOKECHUS THAPOKCH A AIOMUHUS K03 duimeHT nepes Gopmynoi
BOJIbI PaBCH:

1)2; 2)3; 3)4; 4)5.

A25. T'a3 Oyporo 11BeTa OTydaeTcs B pe3y/IbTaTe B3auMOICHCTBUS:

1) Zn c H2SO4 ; 3) Cu ¢ HNO3 (xomuir.); 2) Cu c H2SO4; 4) Mg ¢ HCL

A26. BzaumozeiicTBre pacTBOPOB XJIOpUAa HATPUS U HUTpaTa cepedpa BhIPAXKAETCsl COKPAIICHHBIM
nOHHBIM ypaBHeHueM: 1) Ag+ + Cl- = AgCl; 3) H+ + OH—=H20; 2) Na+ + NO3—
NaNO3; 4) Ca2+ + CO32-=CaCO3.

A27. [1ns pacrio3HaBaHUS COJIEH YrOJbHOM KHCIOTHI MOYKHO HCIOJIB30BATh:

1) rugpokcun HaTpus; 2) COISIHYIO KUCIIOTY; 3) XiIopua HaTpust; 4) HUTpaT aMMoHUs. A28.
CoxpamnieHHbIM HOHHBIM ypaBHeHHEM Cu2+ + 20H- = Cu(OH)2 MoxeT OBITh BBIPaXKEHO
B3aWMOJICIICTBUE MEXKY:

1) CuO u NaOH; 3) CuCI2 u Fe(OH)2; 2) CuSO4 u KOH; 4) Cu u KOH.

A29. OGHapyXHTb B pacTBOPE XJIOPHUI-UOHBI MOXKHO C TOMOIIBIO pacTBOpa:

1) denondranenna; 2) Hurpara cepedpa; 3) memnoun; 4) Hutpata ceunma (II).

A30. C Han0OoIbIIeH CKOPOCTHIO B3aMMOJICHCTBYE C COJITHOW KUCIIOTOM OyIeT MPOUCXOTUTh Y:

1) onoBa; 2) xxene3a; 3) unnka; 4) maraus. A31. CokpaiieHHOe HOHHOE ypaBHeHHe Ba2+ + SO42—
= BaSO04 otpaxxaeT CyIHOCTb PEAKLIUN MEXIY:

1) okcunom Gapus u okcunom cepsl (IV); 2) runpokcuiom 6apust u okcugoMm cepsl (IV); 3) 6apuem
U CepHOH KUCIOTOM; 4) Xmopuaom Oapus U cyabhaToM HATPHSL.

A32. Cxema OKHMCIICHHS a30Ta:

I)N-3« NO; 2)N+5+ N+4; 3)N+5+« N-3; 4)NO -+ N-3.

A33. IIpu B3aumoaeiictBun okcuaa meau (1) ¢ Bogopogom (mpu HarpeBaHUM) MPU3HAKOM PEaKUU
SIBJIICTCSL:

1) u3MeHeHne KpacHOTO 1IBETa MOPOIIKA HA YEPHBIH; 2) U3MEHEHHE 3amaxa ra3a; 3) u3MeHeHue
YEepHOTO I[BETa MOPOIIKA Ha KPACHBI; 4) osBIeHne Oyporo rasa.

A34. CiocoOOM BBITECHEHHUS BOJIBI MOXHO COOPATh B COCY/I:

1) xucnopo; 2) aMmmuak; 3) XJIOPOBOJOPO; 4) CEPOBOOPOI.

A35. He oOpa3yeTcst ra3 mpu B3aUMOJICHCTBHM

1) KOH nu HNO3; 3) CaCO3 u HCI; 2) KOH u NH4CI; 4) Zn u H2SO4.
A36. IIpu B3anMoieficTBIM KapOOHATa KaJbIU U COISTHON KHCIOTHI IOTYIUTCS:
1) CaCl2 u H20; 3) CaCl2 u CI2;

2) CaCl2, CO2, H20; 4) CaCl2 u H2.
A37. AMpoTepHBIMH SBISIOTCS 00a OKCHJIA TTAPHI:

37



1) A1203 u SO3; 3) SO3 u CuO; 2) CuO u ZnO; 4) ZnO u A1203.

A38. Kpucramnndaeckuil 107] OTHOCAT K BEIIECTBaM, KPUCTAJUIMYECKOH PEIIeTKON KOTOPBIX
SIBJIICTCSI:

1) atomuas; 2) nonHas; 3) MetTaJuidueckas; 4) MoJieKysipHasi.

A39. Tpu 00mIHX AMEKTPOHHBIX APHI BO3HUKAIOT IPH 00pa30BAHUN MOJEKYII:

1) xnopa; 2) Bogoponaa; 3) a3ora; 4) Kucioposa.

A40. Oxcuapl ¥ THAPOKCHIBI OCHOBHOTO XapakTepa 00pa3yroT XUMUYECKHE dJIEMEHTHI,
MOPSIIKOBBIE HOMEpPA KOTOPBIX B IEPUOAUUECKOH crcTeMe:

1)6,7,8; 2)11,12,13; 3)14,15,16; 4)3,11,19.

A41. MetaH TspKENee BOIOPO/Ia B:

1)5pa3; 2)8pa3; 3)7pa3; 4)6 pas.

A42. TTpu ropennn 100 11 cepoBosioposa o0sem obpasyrorerocs okcunaa cepsl (IV) pasen:
1)100 ;; 2)200m; 3)1507; 4) 505

A43. He B3auMoelcTBYIOT (IIPH H. Y.) APYT C IPYTOM:

1) SO3 u H20; 3) P205 u H20; 2) Si02 u H20; 4) NH3 u H20.

A44. K oKucIuTEnbHO-BOCCTAHOBUTENBHBIM PEAKIMSM HE OTHOCST B3aUMOJICHCTBHE:

1)Mgu 02; 2) HClu NaOH; 3) SO2u O2; 4)Znu H2SO4.

A45. K KHCTTOTHBIM OKCHJIaM OTHOCHUTCS PSiJ] BEIIECTB:

1) SO2, P205, CO2; 3) SO3, P205, FeO; 2) CuO, AI203, SiO2; 4) K20, H20,
SO2.

A46. C obpa3oBanueM cynb(ar-aHIOHA TUCCOIUUPYET:

1) Na2SO3; 2) Na2S; 3) Na2S0O4; 4) NaOH.

A47. Ilpu B3aMMOICHCTBHH C COISTHOM KUCTOTOM 224 11 ammuaka oOpasoBainock 481,5 T xiopuna
amMMoHMs. MaccoBasi 0711 BBIXOZa MPOJIYKTA PeaKkLuu:

1)80 %; 2)90 %; 3)95%; 4)70 %.

AA48. YpaBHEHHE OKHCIUTEITHFHO-BOCCTAHOBUTEIHHOM PEaKITIH:

1) CaO + CO2 = CaCO3; 3) Zn + 2HCl = ZnCI2 + H2; 2) BaO + H20 = Ba(OH)2; 4)
KOH + HNO3 = KNO3 + H20.

A49. Ha BOJIOOYMCTUTENBHBIX COOPYXKEHHUSIX U1 OUNCTKU BOJIbI HE UCIIOJIB3YIOT:

1) dpmsTpoBanue; 2) xnopupoBanue; 3) ynerpaduosieToBoe o0mydeHne; 4) moamenadnBaHme.
AS50. s cuaresza ammuaka coenuammi 300 1 Bogopona u 200 1 azota. O0beM n30bITKA rasa:
1)50m; 2)100m 3)2001; 4)300 o

IIpuMepHBIe BONPOCHI 11 KOHTPOJISI CAMOCTOSATEIbHON padoThI
1. JlokaxxuTe TpeMsi peakUMsIMU C Pa3HbIMH KJacCaMH BEIIECTB BOCCTAaHOBUTENbHBIC
CBOMCTBA MarHusl.
2.0cCy1ecTBUTH NPEBPAILCHHUS:
N2 — NH3z — NO — NO2 — HNO3; — NH4NO:s.
3. Cxonbko rpamMm okcuaa meau (II) momyuutces mpu pasnnokeHUH TAKOTO e KOJIMYECTBa
runpokcuaa meau (1), Ha pactBopeHue xotoporo 3arpatuiioch 19,6r 20%-ro pactBopa
CEpPHOM KUCIOTHI?
4. U3 Bewect, popmyisl kotopbix S, Ca, SO2, H2SO4, BaSOs, SO3, NaxSO3? CocraBbte
TeHETUYECKUH P
5. CocraBbre cxemy mnoaydeHus xiopuna sxenesa (III) um3 okcunma xemeza (II). Han
CTpEJIKaMH MEepexXoJ0B Hamuiuute (OpMyiabl HEOOXOJUMBIX BEIIECTB U YCIOBHS
MIPOBEJIEHUS PEAKIIUH.
6. U3 BemecTB, GopMyIIbl KOTOPBIX:
CH; —CH,—CH,—C=0, C4Hjo, C4Hs0OH, C4HoCl,

|
OH

CH; —CH,—-CH,—-C=0
|
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H
COCTaBbTE TE€HETHUECKMHM psn. Hamummre ypaBHEHMS peakuuMy BTOPOIrO IpEBpaLICHUS
ITOJIy4EHHOTO T€HETHYECKOTO PAJaA.
7. Bprauciute o00BEM Bomopoaa (H.y.), MOJYYEHHOrO MpH B3auMoaercTBuu 6,751
AIFOMHHUS ¢ U30BITKOM COJISHOM KUCIOTHI.
8. B cxeme peakuuu
H>O + P + HNOs; — H3PO4 + NO.
paccTaBpTe KOA()(PUIMEHTH METOJOM 3JEKTPOHHOrO OanaHca, YKaKUTE OKHUCIUTENb WU
BOCCTaHOBHUTEIb.
9. CocTaBbTe ypaBHEHHUS PEAKIIMH IO CIEIYIOIIECH cXeMe:
Fe ! FeCl, 2 Fe(OH), * Fe(OH); * Fe O3 ° Fe.
10. IIo TepMOXUMHUYECKOMY YPABHEHUIO PEAKLIUU
C+ 02 — CO217 + 402 xJIx
BBIYMCIIMTE KOJIMYECTBO TETUIOTHI, BBIAEIUBIICICS IPU CTOPAHUM 1 KT yIuIs.

7.4. Ouenounwvie cpedcmea 0,11 NPOBEOEHUA NPOMENCYMOYHOU ammecmayuu

JInunbie Ipnmepst
®opma Baagenue
3HaHus YMmenus KayecTBa OLICHOYHBIX
arTrecTaluu (HABBIKH)
CTyeHTa cpeacTs
Jubdepeniu | Konrpons OneHka ymeHus OlLieHKa HaBBIKOB Ouenka Bomnpocsr:
POBaHHBIN 3HaHUs 0a30BbIX | IOHHUMATb JIOTUYECKOr0 CIIOCOOHOCTU S
3auer HOJIOXKEHUH B CIELHAIbHYIO COIOCTaBJIEHUS U IPaMOTHO U p
obnactu TEPMUHOJIOTHIO XapaKTEPUCTUKH 4eTKO U3Jararb
6uonoruu 00BEKTOB MaTepual

7.4.1. IlpuMepHBbIe BONIPOCHI IVIl IPOBEACHUSI IPOMEKYTOYHOM aTTeCTALIUHA

1. U30Mepust OpraHnyecKuX COETMHEHUH U €€ BUJIBI.
2. Peakus HOHHOTO 0OMEHA. Y CIIOBUS UX HEOOPATUMOCTH.
3. CkopoCThb XMMHMYECKHX peakuni. (DakTophl, BIMSAIOLNME HAa CKOPOCTh XHMHYECKOU
peakuuu (3aBUCHMOCTh CKOPOCTH OT MPHUPOAbI, KOHUEHTPALMH BEUIECTB, ILJIOLIAIN
MTOBEPXHOCTH CONPUKOCHOBEHHUS pearupyoumx BEeECTB, TEMIIEPaTyphl, KaTaIu3aTopa).
4. llpuponHble UCTOYHHUKHU YIIIEBONOPOAOB. Mcnosb30BaHue UX B KaueCTBE TOIUIMBA U B
XUMUYECKOM CHHTE3E.
5. O06mias xapakTepuCcTHKa METAUIOB IIaBHbIX noarpynm 1-3 rpynmn (1A-3A rpymi) B cBs3U
C HX IIOJIOKEHHUEM B IIEPUOJANYECKON CUCTEME XUMHUYECKUX 351eMeHTOB /(.M. MeHnneneeBa u
0COOEHHOCTSIMHU CTPOECHHMSI UX aTOMOB.
6. Mertainuyeckass XMMHYECKas CBS3b, XHMHYECKHE CBOMCTBA METAUIOB KAk
BOCCTaHOBHTEIIN.
7. llpunenbHble OJHOATOMHBIE CHUPTHI, UX 00mmas ¢opMmyna. ITaHOJ, 3JIEKTPOHHOE
CTpoeHue, pusnueckre, XMMUYECKHUEe CBOMCTBA, IPUMEHEHHUE.
8. O01mas xapakTepuCcTUKa HEMETAJIOB IJIaBHBIX noArpynn 4-7 rpymnm (4A-7A
IPYIII) B CBSI3U C UX MOJIOKEHUEM B IIEPUOIMYECKON cucTeMe XUMUYeCKuX annemeHToB J[. 1.
MenzeneeBa u 0COOEHHOCTAMU CTPOEHUH X aTOMOB.
9. H3MeHeHHME OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX CBOWCTB HEMETAIUIOB HA IPHUMEpE
2JEMEHTOB 4 A rpymIbl.
10. T'muuepuH — mOpeAcTaBUTEIb MHOTOATOMHBIX cnMpToB. CTpoeHue, (Qu3MUecKue u
XUMHYECKHE CBOMCTBA (peakuus 3TepuUKalLnK), IPUMEHEHUE.
11. Annotponus BeweCTB, COCTaB, CTPOECHUE, CBOWCTBA aJNIOTPOIHBIX MOJAU(DUKAIIIA.
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12. denou, ero cTpoeHune, CBOMCTBA, MPUMEHEHHUE.

13. DnekTpoiau3 pacTBOPOB U pacIyiaBOB coJjied (Ha npuMepe XJopuaa HaTpus).
[IpakTryeckoe 3HaUYECHHE ITEKTPOJIN3A.

14. Anpaerunbl, ux oomIast opMyia, XUMUIECKHE CBOMCTBA, OJy4EHUE U PUMEHEHHE (Ha
MpUMepe MYPaBbUHOTO M YKCYCHOTO aJbJAETUIOB).

15. BonopoaHbie coOeIMHEHUSI HEMETAIIOB. 3AKOHOMEPHOCTH B M3MEHEHUU UX CBOMCTB B
CBSI3U C TOJIO)KEHHEM XHMHUYECKHX OJJIIEMEHTOB B mnepuoauueckoil cucreme J[.U.
Menneneena.

16. [IpenenbHbIe OTHOOCHOBHBIE KAPOOHOBBIE KUCIIOTHI, UX 001Ias opmyna.

17. YkcycHas KMCIoTa, CTpYKTypHast popMmysa, CBOMCTBA, IPUMEHEHHE.

18. Bpicume OKCHABI XMMHYECKHX SJEMEHTOB TPEThEro MEPHOJia. 3aKOHOMEPHOCTH B
W3MEHEHUHM UX CBOMCTB B BSI3U C IMOJOKEHUEM XMMHYECKUX 3JIEMEHTOB B MEPUOAUYECKOU
cucreme .. Menpaeneesa. 19. XapakTepHbIEXUMHUYECKHUE CBOMCTBA OKCUIOB: OCHOBHBIX,
aM(}OTEepHBIX, KUCIOTHBIX.

20. JKupsl, ux cocraB u cBoiicTBa. JKupbl B IpupoJie, NIpEBpaIICHUE )KUPOB B OpPTaHU3ME.
[TpoaykThl TEXHUUECKOU MepepadOTKH KUPOB, TOHSATHE O MbLIAX.

21. Kucnotsl, ux kiaccuukanvs ¥ XMMHUYECKHE CBOMCTBA HA OCHOBE MpEJCTaBICHUN 00
ANEKTPOJIUTHYECKON auccoruanuu. OcoOEHHOCTH CBOWCTB KOHIEHTPUPOBAHHOW CEpPHOM
KHUCJIOTBI HA MPUMEPE B3aUMOJECUCTBUS €€ C MEIbIO.

22. lenmrono3a, coctaB, (pU3nvyecKkue U XMMUYECKHE CBOMCTBa, mpuMeHeHue. [loustue 06
HMCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEPE all€TATHOTO BOJIOKHA.

23. OcHoBaHus, UX KJIaccupuKanus 1 XUMUUECKHUE CBOMCTBA HA OCHOBE MPECTaBICHUN 00
3JIEKTPOJIUTUYECKON AUCCOLUALIHH.

24. I'moko3a — TpeaCcTaBUTEh MOHOCAXOPUJIOB, CTpOeHHE, (U3MYECKHE M XUMHYECKUE
CBOICTBa, MPUMEHEHUE, OMOIOTUYECKAS POJIb.

25. KpaxMar, HaxoXJI€eHue B MPUPOJE, THIPOIN3 KpaxMaia, IPUMEHEHHUE.

26. T'maponu3 comneilr (pa3oOpaTh MEPBYIO CTaJAMIO TUIPOJM3A COJieH, OOpa30BaHHBIX
CUJIBHBIM OCHOBAaHHMEM M CIIa00¥ KUCIOTOM, CTaObIM OCHOBAHUEM U CUJIBHON KHCIIOTOM).

27. AMUHOKHCIIOTHI — aM(OTEpHBIC OPraHUUECKUE COCAUHEHUS, UX CTPOCHUE, XUMUYECKHE
CBOMCTBa (B3aMMOJICMCTBHE C COJISIHOM KHUCIOTOM, IIeNo4YaMHu, Jpyr C JIpPYyrom),
MIPUMEHEHHE, OMOJIOTUYECKAs POJib.

IIpuMepHbIe 3a1aHuA I POBEACHHUS MIPOMEKYTOYHOM aTTEeCTALMH

1 BapuaHT
Yactb A.
Al. B3aumopencTBue HaTpusi ¢ BOJIOM OTHOCUTCS K PEAKLIHUSIM:
a) COeIMHEHUS; 0) pa3nioKeHus;
B) 3aMEIICHHUS; r) oOMeHa.

A2. [Ipu OKUCTIEHHH MYPaBbHHOTO alIbJACTH/IA 0 MyPaBbHHON KUCIIOTHI CTETIEHb
OKHCJICHHUS YTIIEpO/1a U3MEHUTCS:

a)ot 0 mo +2; 0) ot +2 5o +4;

B) o1 0 10 +4; r)otT —4 10 0.
A3. Ykaxure KIacCU(PUKAIUOHHbIE XapaKTEPUCTUKU PEaKLMi, ypaBHEHHE KOTOPOi:
Cu(OH),CO3 — 2CuO + CO; +H20.

IIpuzHaxk 1.
I) coenunenue; IT) paznoxenue;
[II) 3amemenue; IV) oOmem.
IIpu3Hak 2.

A) OKHUCJIHUTCIBbHO-BOCCTAHOBUTCIIbHA, B) 0¢3 U3MCHEHHS CTCIICHU OKHCIICHUS.
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IIpuzHak 3.
1) oOpatumast;  2) HeoOpaTumasi.

IIpuzHak 4.
a) 9K30TepMUYECKas; 0) PHIOTEpMUYECKas.
A4. Bo CKOJIBKO pa3 HaJ0 YBEIUYUTh KOHLIEHTPALIUIO KMCIOPOia B PEAKIMH, YPaBHEHUE
koropor 2SOz + Oz — 3S0;,
YTOOBI IPU YMEHbBIIIEHUN KOHLIEHTPAI[UN CEPHUCTOIO Ir'a3a B 5 pa3 CKOPOCTh PEAKIIUH HE
M3MEHUJIACh:

a)B 10pa3; ©O)B2,S5pa3za; B)BSpa3; T)B25pa3?
AS. TemnepaTypHblif KO3 PHUIIEHT peakuu paBeH 2. Ha ckosibko rpaaycoB HaJ0
YMEHBIIUTh TEMIEPATYPY, YTOOBI CKOPOCTh PEAKIIUN YMEHbIINUIAch B 16 pa3?

a) Ha20°C; ©6)Ha 30°C; B)Ha40°C; r)Ha50°C.
A6. BeipaxkeHre KOHCTaHTbI IUCCOLMAIMU (PTOPOBOTOPOIHON KUCIOTHI UMEET BU:

a) K= M—; 6)K=ﬂ; B)KZ—[H]+[F]; r)KZ—[H]*[F].
] [F] [#F] [HF] [HF]

A7. Cymma k03¢ (pULIMEHTOB B COKpAIIEHHOM HOHHOM YPAaBHEHUU PEaKIU
CEpOBOIOPOHOM KUCIOTHI ¢ pacTBOpoM cyib(aTta meau(Il) cocrapnser:

a) 2; 0) 3; B)4; 1)5.
A8. Kako#t u3 2JIEKTpOHOB AUCCOLMUPYET CTYIIEHYATO?

a) AlClz;  6) H3POg; B) Mg(NOs3); 1) HCOONa.

A9. Ykaxure popMyny coiu, 00pa30BaHHOU CUIBHON KUCIOTOM U c1a0bIM OCHOBAHHEM:
a) KClO4;  6) NazSiOs; B) FeBrs; r) Cs2SO0a.
A10. [Ins kakoil U3 coJiel TUAPOIIN3 1O | CTyleHu BhIpa)kaeTcsi MOHHBIM YPaBHEHUEM:
M?* + HOH <> MOH" + H"?
a) CaCl,; 6) MgSOs;  B) Ba(NOs3); 1) Sr(CH3COO),

Yacrs B.

B1. /lana nenouka npeBpaleHui:

C2Hz — C¢Hs — CsHsNO2 — C¢HsNHz — [CsHsNH3]"Cl
Hanmmmre peakuyuy BemecTs, MOIYyYEHHOTO IO PEAKIIMH 3aMELICHUS.
B2. Ha ckopocTb roMOT€HHOH razoa3Hoil peakiiuy OKa3bIBAIOT BIMSHUE IPUPOIA
pearupyoInux BelecTB, 1aBJIeHue (M, CIeI0BaTeIbHO, KOHIEHTPALUs BELIECTB),
MPUCYTCTBUE KaTanuzaropa?
B3. Kak Ha3bIBarOTCS BELIECTBA, BOAHBIE PACTBOPBI KOTOPBIX MPOBOMST INEKTPUUECKUNA TOK
(HanmUIIMTE TEPMUH BO MHOKECTBEHHOM 4ucIe)?
B4.IIpuBeieHbl Ha3BaHUS AECSITH HEOPTAHUYECKUX U OPTaHUYECKHUX BEILECTB: HOAU
kanus, Hurpat xene3a(lll), cynbput Hatpus, cynbdar aMMoHU, XJIOpHUA cepedpa,
caxaposa, 3TaHallb, 0JleaT HaTpus, dTHiIaLeTaT, ruiepuH. CKOJIBKO U3 HUX CIIOCOOHBI
TUAPOIN30BATHCA?

Yacrs C.
C1. JlonumuTe JIeBbIE YaCTH YypaBHEHUH XUMUYECKUX peakunid. PaccraBbre
KO3 PULIMEHTHI:
a).... > CaCOs+ 2 NaCl;
0) .... = Fex(S04)3 + Cr2(S0s4)3 + K2SO4 + H2O;
O
B) ....~ CHs — CHz — CH; + CH3COOH;
O
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r)... > CH3; — CH - CH — CH3 + NaBr
| |

CH, CHs
C2. JIns peakuny, ypaBHEHUE KOTOPOI
O
CH;0H —-H-C +H,—Q
H

HaIUIIUTE BbIPAXKEHHE KOHCTAHThl pABHOBECHS. YKa)XHUTE BCE U3BECTHBIE BaM CITOCOOBI
CMEILIEHUs] PAaBHOBECHSI B CTOPOHY 00pa30BaHUs MEeTaHAJISL.
2 BapuaHT

Yacrs A.

Al. Kakoe u3 BeriecTB, (JOpMyJibl KOTOPHIX NIPUBEAECHBI HUXKE, HE MPOSBISAIOT KUCIOTHBIX
CBOMCTB? O
a) HxSeOs; 06) CsHsOH; B) CHsC ; r) H.Te.
H

A2. Kakoe u3 cBoiictB akpuinoBoiil kucnotsl CH, = CH — COOH 06ycnoBineHo HanuuueM
KapOOKCHIJIBHOM Tpymib1?

a) CHoCOOHOCTh 0OECIBEUUBATH OPOMHYIO BOAY;

0) cnocoOHOCTh 00Pa30BHIBATH CIIOXKHBIE 3(PUPHI;

B) CKJIOHHOCTb K MOJIMMEPHU3aLUH;

I') OpUcoeanHeHrne OpoMOBOAOPOAA M0 MpaBuily MapKOBHUKOBA.
A3. «Ilapckoil BOJKOW» Ha3bIBAIOT:

a) CMeCh KOHIICHTPUPOBAHHBIX a30THOM U COJISIHOM KuciaoT (1:3);

0) cMech KOHLIEHTPUPOBAHHBIX a30THOM U cepHOM KucioT (1:3);

B) CMeCh KOHLIEHTPUPOBAHHBIX CEPHOU U CONSIHON KUCHOT (3:1);

I') CMECh 3TaHOJIa U BBICHIEH CTENIEHH OYMCTKH BOJBI (2:3).
A4.I'mapokcut HaTpUs MOKHO TOJIYUNTh:

a) B3aMMOJICHCTBHEM HATPHs C BOAOH;

0) B3auMO/EMCTBHEM I'MIPOKCH]Ia HATPUS C BOJIOM;

B) 3JIEKTPOJIM30M BOJHOTO PacTBOpa XJIOpUIa HATPUs;

I') BCEMH IEpPEUMCIECHHBIMHU BbIIIE CIIOCOOAMMU.
AS. B menouax He pacTBOPSIETCS CIEAYIOLIEE IPOCTOE BELIECTBO:

a) KpeMHMI; 0) anroMHUHMIL; B) cepa; T) yIIepon.
A6. Kakoe 13 0OCHOBaHUI PU B3aUMOJIEUCTBUHU C CEPHON KUCIOTOM CIIOCOOHO
00pa3oBbIBaTh KUCIbIE COJIN?

a) LiOH; 0) NHs; B) CH3NH»2; r) Bce npuBen€HHbIE BbIIIE OTBETHI
BEPHBI.
AT7. Ykaxure popMyny aM(pOTEpHOro OKCHaa:
a) NaO; 0) CaO; B) AlOs; r) SO».

A8. Kakoe u3 coeTMHEHMH SBIISETCS KOMILJIEKCHBIM ?

a) KAI(SO4)2; 6) (—CH2—CHz—)a; B) Na[Cr(OH)s]; 1) HaSiOs.
A9. I'unpoxcun meau (11) pactBopsiercs:

a) B pactBope KOH; B) B pacTtBope NHj3;

6) B pactBope H2SO4; T') BCE MPUBEIEHHBIE BHIIIE OTBETHI BEPHBI.
A10. [TonukoHaeHCAUS 0- aMUHOKHUCIIOT PUBOJUT K 0OPa30BaAHUIO MOJIUIIETITHIOB.
OOparHas peakius Ha3bIBaeTCs:

a) JEMOJIMKOHICHCAIINEH; 0) AenoIMMepu3aluei;

B) TUAPOJIU30M; I') TUIpaTaluen.
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Yacrs B.
B1. BemectBa, uMeronye HEMoAEAEHHbBIE AJIEKTPOHHBIC MMaPbl, JOHUPYS KOTOPBIE OHU
MOTYT 00pa30BaTh KOBAJIEHTHBIC CBSI3U C KaKUM JTMOO aTOMOM, MOJIEKYJION MJIHM HOHOM
Ha3bIBAIOTCA ... .
B2. ITockonbpKy BOJIa MOKET B OJTHUX CIy4asiX JOHUPOBATh MPOTOH, & B IPYTUX —
aKI[EHTUPOBATH €T0, TO €€ MHOT/1a HA3bIBAIOT ... .
B3. DHeprus, BeIIEIAOMIAACS PU NPUCOSAUHEHUN MPOTOHA C MOJIEKYJION BOBI,
Ha3bIBaeTcd ... .
B4. ... MbUIKHE HA OLIIYIIb, OAMHAKOBO U3MEHSIOT OKPACKY UHAUKATOPOB.

Yacrs C.
C1. IlpuBeaute npuMepsl ypaBHEHN PEaKLIUM B3aUMOACHCTBUS KOHIIECHTPUPOBAHHOM
CEpHOM KUCIIOTHI C HEOPTAaHWYECKUMU BEIIeCTBaMU (MeTalllaMU M HEMETalJIaMi) U OJHUM
13 OPraHUYECKUX BEIIECTB.
C2. CocraBpTe ypaBHEHMSI PEAKIIUH IO LIETIOYKE NTPEBPALCHUN:
N2 — NH3 — NH4NO3 — NH3 — CH3NH; — [CH3NH3*]Cl

8. JONOJIHUTEJIbHOE OBECIIEYEHUE JUCIUITIJIMHBI

MarepuaJibl JeKIUOHHBIX 3aHATHI

Jlexknms Ne2:
OcHoBHbIE 3aK0HBbI 001Iel xumMuH. CTexuoMerpusi. XUMHYEeCKHUH IKBHBAJICHT.
1. 3akon nocmosancmea cocmaga. Coomnowenue macc INIEMEHM 06,

dopmupyrouux oannoe coeounenue, NOCMOAHHO U He 3A8UCUN OM CROCODA NOTIYYeHUs
IMO20 COeOUHEHUS.

2. 3akon kpamuvix omuowenuii. YcranonieH JlanstoHoMm B 1803r. B cayuae, koeoa
06a 3nemenma oopasym mexHcdy cobol HeCKOIbKO XUMUYECKUX COeOUHEHULL, mo20a umeem
Mecmo OMHOUleHUe MAcCCcbl 00HO020 U3 INEMEHMO8, NPUXOOAUeecs 8 IMUX COCOUHEHUAX HA
00HY U My dice Maccy O0py2020, KAK HeOoabuux yeavix uucen. Takum oOpa3oM, 3JIE€MEHTbI
CHOCOOHBI BXOJUTh B COCTAaB COEAMHEHHUH TOJBKO B ONPEEICHHBIX MPOMOPLHUSIX.
OTKpBITHE 3TOTO 3aKOHA SIBUJIOCH MOATBEPKACHUEM aTOMHOM TEOpUU CTPOEHHMSI BELIECTBA.
Toneko Temepr unen M.B. JlomMoHOCOBa O CTpO€HMHM BeLIECTBA MOJYYHJIA OIBITHOE
MOATBEPXKAECHUE, M pa3paboTKa aTOMHO-MOJEKYASPHOTO Y4YEHHUS MOJydusia CBOE
JaJbHENIIIee pa3BUTHE.

3aKkOoHBl TOCTOSIHCTBA COCTaBa M KpaTHBIX OTHOIIEHHMH HE HOCAT BCEOOLIEro
XapakTepa, B OTJIMYMH, HAlpUMeEp, OT 3aKOHAa COXPAHEHHUS MacChl, OCHOBATEIbHOCTb
KOTOPOTO JIOKa3bIBAETCSl OTKPBITUSAMH, CACIaHHBIMU IOCJE €r0 ycTaHOBJIEeHHUA. [leno B ToM,
YTO TOCJ€ OTKPBITUA M30TONOB TMOJYYUJI TMOATBEPXKIECHUE (AKT O TMOCTOSHCTBE
COOTHOILEHUS MEXYy MacCaMH 3JIEMEHTOB, 00pa3yIOIINX JaHHOE BEUIECTBO, HO TOJIBKO MPH
YCIIOBUHU MOCTOSTHCTBA U30TOITHOTO COCTaBa 3TUX JIEMEHTOB. Tak, Harpumep, TsKenas BoJa
coaepxuT nopsaka 20% mo macce BOAOpOJa, TOTJA Kak OObIYHAS — TOJBKO OKOJo 11%.
3aK0H KpaTHBIX OTHOIIEHWH HENMPUMEHUM U B ClIydae COEIMHEHUN NEPEMEHHOTO COCTaBa,
oTkpbIThIX akaneMukoM H.C. KypnHakoBbsiM B Hauyane XX Beka (IpUMep: OKCHJIbI TUTaHA
nepeMeHHOro coctaBa T10146.1,56 1 T101,92,0), @ TaKKe B CiIydae, KOrzna MOJIEKY/a BEIECTBA
COCTOUT U3 OOJIBIIOTO YUCIIa aTOMOB (Hampumep, yriieBoaopo bl coctaBa CooHao 1 Co1Has).

3. 3akon 00vémHubIX OomHOWIeHuil. JTOT 3aKOH B KadyecTBe OOOOIICHUS BbIBEI
¢bpanuy3ckuii yaensiii I'eif-JIroccak (Bropoe Ha3BaHHME 3aKOHA — «XUMUYECKUNY»). O0bémbl
24308, y4acmeyiowux 6 aKkme XumMuiecko2o 63aumooeiicmeus, OMHoOCAmca opyz K opyzy
U K 00vémam oopazyrouuxca 2a3000pasnvix npooOyKmoe peakyuu Kaxk Heboivuiue yevle
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yucna. Tak, HapuMep, NpU B3aUMOJEHCTBUM 2 00BEMOB BoJIoposia U 1 06bEMa KucIopoa,
o0Opasyrorcs 2 00b€Ma BOJSHOTO Tapa.

4. 3akon Aeocadpo. YCTAaHOBJIEH WTaNbIHCKUM (¢u3ukoMm Aporagpo B 1811
r. Oounaxkogvle 00vembl MHOOBIX 2a308, OMOOpaHHvle Npu OOHOU memnepamype U
00UHAKOBOM OAGIEHUU, COOePIHCam 0OHO U MOodice YUcio moaekyl. Takum o0pa3om, MOKHO
chopMyIupoBaTh MOHATHE KOJUYECTBA BEIIECTBA: 1 MOJIb BEIIECTBA COJCPKUT YHCIIO
yactul, paBHoe 6,02*10% (HaspiBaeMOe MOCTOSHHOM ABOTagpo) WM COIEPKHUT CTOJIBKO
MOJIEKYJI, aTOMOB, MOHOB, JJIEKTPOHOB HWJHM JPYIHUX CTPYKTYPHBIX €IUHMI], CKOJBKO
COJIEPKUTCS aTOMOB B 121 msorona yriepoaa >C. CieacTBueM 3TOro 3aKoHa SBJISETCS TO,
410 1 MOB 1H000r0 raza 3aHumaer npu HopmanbHbIx ycinoBusax (Po=101,3kI1a u To=298K)
00bEM, paBHBIH 22,471

[lox oTHOCUTENBHOM aTOMHONW Maccoi 53JeMEeHTa MOHHMMAalT Maccy €ero aroma,
BBIDAXKEHHYIO B AaTOMHBIX €IMHHUIIAX Macchl (a.e.M.). B kadecTBe OTHOCHUTENIbHOM
MOJIEKYJISIPHOM Macchl 3JIEMEHTa MNOHMMAIOT MacCy €ro MOJIEKYNbl, BBIPAXEHHYIO B
aTOMHBIX €IMHULAX Macchl. Macca 1 MOJb JTaHHOTO BELIECTBA HA3bIBAETCS €ro MOJBHOM
Maccoil (BbIpakaeTcsi B I/MOJb). OTHOCHUTENBHON IUIOTHOCTBIO IIEPBOrO Trasa IIo
OTHOILEHUIO KO BTOPOMY HAa3bIBA€TCS OTHOILIEHMWE MAcCChl IIEPBOIO ra3a K Macce TOro e
00BEMa BTOPOTO ra3a, B31TOro Mpu OJHOW TeMIeparype U OJJUHAKOBOM JaBJICHHH.

Ilon sxeuseanenmom  21emenma NIOHUMAKOT —TaKO€ €ro  KOJIMYECTBO, KOTOpPOE
coeauHseTCsl ¢ 1 MOJeM aroMOB BOJOPOJA WM 3aMEIIAET TO K€ KOJMYECTBO ATOMOB
BOZOPOJIa B XMMHUYECKUX peakimsx. Macca 1 SKBUBaJ€HTa 3JI€MEHTAa HAa3bIBACTCS €ro
SKBUBAJICHTHOM MAaccOW. OKBHUBAJIEHT BOAOpPOJa O BCErAa paBeH 1, a SKBHUBAJCHT
KHUCIopoaa Jo0=8.

A

OKBUBAJICHT JJIEMEHTa paBeH: Oy= 7', roe: M — moubHasg macca snemenTa; CO —

CTENEeHb OKUCIICHHS 2JIEMEHTA (BAJIEGHTHOCTh) B COCIUHEHUH.
Fity

OKBUBAJICHT KHCIOTBI paBeH: Oy= % , rae: M — MosbHas macca KHUCIOTBI, X —
OCHOBHOCTbH KHCJIOTHI.

A

DKBUBAJICHT OCHOBaHHs paBeH: Dy= ¥ , rme: M — MoJibHas Macca OCHOBaHUS; y —
KHUCJIOTHOCTb OCHOBAHMS.
A
DKBHBAJIEHT COJM paBeH: Dy=z* x, rme: M — MOJIbHAsI Macca COJIM; Z — BAJICHTHOCTh
KaTHOHA; X — KOJINYECTBO aTOMOB KaTUOHA B COEINHEHUH.
16_g
IIpuMepsbI: SKBUBAJIEHT KHUCJIOPOAA PABEH: o= & I-9KB; DKBHUBAJICHT YrOJIbHOU

E—31

kucnotel H>CO3 paBeH: Omacoz= 1 r-3KB; SKBHUBaJEHT enkoro Hatpa NaOH pasen:
40 111
40 - 55,5
ONaon= 1 r-9KB; SKkBUBaJeHT xJyopua kaneius CaCly paBeH: Dcacp=2%1 I-3KB.
3axon sxsusanrenmos. OmuouieHue macc (U 06vEM08) 83aUMOOEUCMBYIOUUX OPYe C
opyeom  eewjecmé  NpAMO  NPONOPYUOHANLHO — UX — IKBUBANEHMHbIM  MACCaAM

(06vémam). MaTtemMaTUUECKH 3TO MOYKHO 3aIIUCATh CIEAYIOIIMM 00pazoM:

A_m

% M3 rme 21,92 — SKBUBANIEHTH (JKBHBAICHTHBIE MAcCH) SIEMEHTOB; mj,m, —
peasibHbIe MacChl (HE MOJIHBIE MAaCChl) BEIIECTB, HATIPUMEP B rpaMMax.

[TpubmmxeHHoe 3HaUYe€HWE MOJBHOM MacChl arOMOB  JJEMEHTAa  IT03BOJIET

OHpCI[CJ'II/ITB npaeujio ,ZZTO]ZOHZCZ u Hmu AmOMHa}Z menﬂOéMKOCMb 50szmuHcm8a npocniblx
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geujecme 8 meeépoom cocmosHuu nexcum 8 npedenax 22-29 Jwc/(monwv*K) [é cpeonem
okono 26 /c/(monsv*K)]. Otcrona cienyer, 4To paszenuB 26 Ha yACNbHYIO TEINIOEMKOCTb
MIPOCTOTO BEIIECTBA, JIETKO OMPEASIUTh MPUOIKEHHOE 3HAUSHHE MOJIBHOM MacChl aTOMOB
COOTBETCTBYIOIIETO AJIEMEHTA.

[TonsiTe BalE€HTHOCTH BO3HUKIO B xuMuu B cepeaune 19 Beka. .M. Menneneen
YCTAaHOBUJI CBSI3b MEXKIY BAJICHTHOCTBHIO 3JIEMEHTa M €r0 MOJOXKEHHUEM B MEPUOIUYECKOMN
cucteme. Banenmnocms s1emenma — 3mM0O CHOCOOHOCMb €20 AMOMO8 COeOUHAMbC C
opyeumu amomamu 6 onpeoenrérHvlx coomuouieHusx. CnocOOHOCTh aTOMOB JIaHHOTO
JJIEMEHTa COCIUHATHCS JPYyr C JAPYTOM WM C arTOMaMU JPYrHX JJIEMEHTOB MOXKET
BBIpaXaThCsl U APYTUMHU CIOCOOAMH — KOBAJICHTHOCTHIO (YMCIO XUMHUUYECKUX CBS3EH,
00pa3yeMbIX aTOMOM JaHHOTO COEIWHEHHUS) WIM KOOPIWHAIMOHHBIM YHCIOM (YHCIIO
aTOMOB, HETIOCPEJACTBEHHO OKPY)KAIOIIUX JJAHHBIN aTOM).
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JIUCT
M3MEHEeHMH padoueil yueOHON MporpamMMbl 10 AUCITUTUINHE
B.09 Xumus

I[OHOJ'IHCHI/ISI 1 UBMCHCHHA, BHOCHUMEBIC B pa60qy}o nporpaMmy JUCHHUIITIMHBI

OcHoBanus BHecenus: | Paznen PII/I, B koTopsIii CopnepxaHue BHOCHUMBIX
JOTIOJTHEHUH U BHOCSTCSI U3BMEHEHHUS JNOTIOJTHEHUH, U3MEHEHUI
V3MEHEHHUN

[Ipennoxxenne

paboTonarens

[Ipennoxxenne

COCTaBUTEJS

IIPOTPaMMBl

[Ipuobperenue, Paznensr No2.4.5 u No5 OO6HOBICHUS TIEpEUHS
n3JaHue auTeparypsl, | Ilepeuenb ocHOBHOM U JIUTEPATYPBI
OOHOBJIEHHE TIEPEUHS U | JONOJHUTEIBHON ydeOHOU

conepxanust DbC, 6a3 | muTepaTypbl

JTAHHBIX

7
CocraBuTenb: npenogaBaTeib ‘%QW E.IO.ITaBnoBa

VYTBepxkIeHa Ha 3aceJaHud NPEAMETHO-LUMKIOBOW KOMHUCCHUU MaTreMaTHYeCKUX U
€CTECTBEHHOHAYYHBIX JUCIUIUINH
ITporokois Ne 10 ot «24» mas 2024r.

Hpe[[CC,Z[aTCJ'IL HpeI[MCTHOﬁ (HHKHOBOﬁ) KOMHUCCUU MATCMATUYCCKHUX U CCTCCTBCHHOHAYYHBIX

JTUCTIUATUTHH: / 7
COI'NTACOBAHO:
# a T
3aMecTtuTens aupexropa o YP duimana 7 u/ 7= ['A. Pe3ynenxo

/

3apenyromas cekropom OubInoTeKN Quinana 74 JLT. Coxonoga

VrKkeHep-51eKTPOHHK (IIPOrpaMMHO-UHDOPMALMOHEOE /c//

obecrieueHie 06pa3oBaTeNbHOM IporpaMMs) /. — A B.Cwmeranun
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Peuensus
Ha y4eOHyto nporpammy yueOHo# nuctumummabl B.09 Xumus s cnenuaibHOCTH
cneruanbHocTh 35.02.12 CanoBo-napkoBoe U JJaHAMA()THOE CTPOUTEIBCTBO

Pabouas mporpamma yuebHo¥ mucuumimabl BJI.09 Xumus  paszpaborana Ha
ocHOBe TpeOoBaHuit deepanbHOro rocyAapCTBEHHOT0 00pa30BaTeIbHOTO CTaHaapTa
(nanee - ®I'OC), npenbsBAsSEMBIX K CTPYKTYpe, COIEPKAHUIO U pe3ylbTaram
ocBoeHus yueobnon nuctumuivabl BJ1.09 Xumus, B coorBeTcTBUU ¢ PekoMeHmanusMu
M0 OpPraHU3alMU TMOJIYY€HUS CPEAHEro oOIero odpa3oBaHusl B Ipeneiax OCBOCHUSA
o0pa3oBaTeNIbHBIX MPOrpaMM cpeaHero mpodeccuoHaabHOro obOpa3oBaHusi Ha 0asze
OCHOBHOTO 0011ero oopasoBanusi ¢ yuerom tpebdoBanuit ®I'OC no crenuanbHOCTH
cpeanero mpodeccuonanbHoro oobpazoanusi (manee CIIO) cnenmanprocTh 35.02.12
Ca,Z[OBO-HapKOBOe u J'IaHI[HIa(I)THOG CTPOUTCIILCTBO, YTBCPIKIACHHOTO IMpUKa3oM
Muno6paayku P® ot 07.05.2014 Ned461 (3aperucrpupoBan B Muntocre Poccum
27.06.2014 Ne 32891.

JlanHasg  mporpamMma  SIBJIISIETCS  4YacTbl0  OCHOBHOW  MpodeccHoHaIbHOM
obpasoBaresbHOU TiporpamMmbl B cooTBeTcTBUE ¢ ®T'OC cpennero (MoJHOTO) 00IIero
obpazoBanusi u ®I'OC no cnenuansHoctu CIIO crmenmansrocts 35.02.12 CamoBo-
MMapKOBOC U J'IaHI[IJ_Ia(bTHOC CTPOUTCIILCTBO.

Conepxanue yueOHON TUCIUTUIMHBI XUMHUS TPEIHA3HAYECHHOTO IS CTYJIEHTOB 1
Kypca cpeaHero mnpo(ecCHOHaTIBbHOTO OO0pa30BaHUS COOTBETCTBYET COJEPIKAHUIO
ATOTO TpeaAMeTa sl cpenHero (mojHoro) obmiero oOpaszoBanwus. JlucuurinHa
npu3BaHa cPOPMUPOBATH Yy OOYYAIOUIMXCS IIEJIOCTHOE IMPEACTABICHUE O HayKe
XUMUS, OOBEKTUBHOM OCO3HAHMM 3HAYUMOCTH KOMIIETCHIIMI B 00JIACTH XUMHH IS
yesoBeka U o01mecTBa. B nporpamme oTpa)keHbl BaKHEHIIIHNE 3a7a4u, CTOSALIUE TIepe]
XUMUEH, pENICHHEe KOTOPBIX HAMPABICHO HAa PallMOHAILHOE MPHUPOAOTIOIH30BaHNE, HA
OXpaHy OKPYXKAIILIEH Cpeapl W NEPCIEKTUBBI CO3JaHUE HOBBIX TEXHOJOTHHU
XUMHUYECKOTO HAMpPaBIICHHUS.

[TporpamMma 060CHOBaHHO M MOJTHO OTPAXKAET POJIb U MECTO XMMUU B MOATOTOBKE
CrieIUaInucTa CPeIHEero 3BeHa, PACKPHIBACT I U 3a/Ja4yd y4eOHOW JTUCITUTUIMHBI.
Omnpenenensl TpeOOBAHUS K YMEHUSM U 3HAHHUSIM CTYJEHTOB. TeMaTH4ecKuil TUIaH U
cojiep>KaHue Y4eOHOU NUCIMIUIMHBI PACKPBIBAET MOCIEA0BATEIIBHOCTh MPOXOXKICHUS
TE€M, COOTBETCTBYET Y4YeOHOMY IUIaHy M paclpeleieHHI0 4acoB. B mporpamme
ompeneneHsl  (GopMa TpOBEeACHMS, LETH, 3a7aud  y4eOHOW  JTUCIUIUIMHBI,
MpeCTaBICHBI MaTEPUAIIbI IJIs1 TEKYIIEH U MPOMEXYTOYHOM aTTecTaIiu.

IIepeuenp peKOMEHyEMON OCHOBHOM U IOIIOJIHUTEIBHON JIMTEPATYPhl BKIIIOYAECT
0011IeIOCTYIHbIE MCTOYHUKH, W3JIaHHbIE B TOCJIEIHEE BpeMms (HE MOo3JHee 5 Jer).
[Tepeuncnennsie UHTEpHET — pecypcehl aKTyaIlbHBI U JOCTOBEPHBI.

Pabouas mporpamMma ITUCHMIUIMHBI «XUMUS» MOKET OBITh PEKOMEHIIOBAHA JJIst

UCTIOJIB30BaHUSI B y4eOHOM TMpollecce TMpU MOATOTOBKE IO  CICIHAIBHOCTU
cnenuanbHocTh 35.02.12 CanoBo-mapkoBoe U JIaHAma(THOE CTPOUTEIBCTBO

Kangunar c-x HayK, JUPEKTOp - RO T.1. Ky3pMuHa
000 MUII «/epeBbss B .= 7 783
npoOupkax» B r.I'enenmxuke
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Peuensus
Ha ydeOHyto nporpammy yueOHo# nuctumuivabl /(.09 Xumus
IUISL CTIEUANIbHOCTU  crieranbHOCTh 35.02.12 CanoBo-napkoBoe U JaHAIAPTHOE
CTPOUTENILCTBO

Pabouast nmporpamma npodeccuoHaIbHOTO MOYJIS 10 JUCHUILUIUHE « XUMUSD)
COCTaBJIEHAa B COOTBETCTBUM C TPEOOBAaHUSAMU IOCYAApPCTBEHHOIO 00pa30BaTeIbHOIO
CTaHJapTa K MUHUMYMY COJIEp>KaHUs U YPOBHIO MOATOTOBKH BBITYCKHHUKOB. Pabouas
nporpamma yueOHoOW auctumiiuHel B/1.09 Xumus pazpaboTaHa Ha OCHOBE
TpeboBanuii denepabHOrO ToCyAapCTBEHHOIO 00pa30BaTEIbHOIO CTaHIapTa (Aajee
- ®I'OC), npeapsBIIeMbIX K CTPYKTYpE, COACPNKAHHIO U pe3yibTaTaM OCBOCHHS
yueOHoit muctumiuael BJ1.09 Xummsa. I[lporpamma HampaBieHa Ha pa3BHUTHE
MBIIIJICHUS], HHTEJUIEKTa, MPOCTPAHCTBEHHOTO BOOOPAKEHMsI, OBJIAJACHUS 3HAHUSIMHU U
YMEHUSIMU CTYJE€HTaMH, HEOOXOIUMBIMHU UM ISl TPYIOBOU €S TEIbHOCTH.

XuMus — KuBas HayKa, TIIOCTOSHHO pa3aBuraromiad rpaHUIlbl ITO3HAHHOTO.
Omna pacCMaTpuBaCTCs B LCIIAX Z[ELHBHGfIH.[CFO IMPUMCHCHHA B KHU3HMU. OTO CBS3aHO C
TCM, YTO JKU3Hb HCHUPCPLIBHO pPA3BHUBACTCA H )K,IIéT OT XHMMHHU HOBBIX Hllefl u
MMOJAXO0J0B B PCHICHUU aKTYyaJIbHBIX HpO6HeM CCroAHAINTHETIO AHA.

[Iporpamma BKJO4YaeT B cedst macnopT paboyeil mporpaMMbl, TEMaTHUYECKOE
TUTAaHUPOBAHUE, COAepKaHUe Y4eOHON JAMCUUIUIMHEI, JIUTEpaTypy, 00pazoBaTeabHbIC
TEXHOJIOTUM IIPM IPOBEICHUM INPAKTUUYECKUX 3aHATHM M Jekumi. MMerorcs
OIICHOYHBIE CpeACTBa JUJIi KOHTPOJs ycmeBaemocTu. Pabowas mporpamma
paccuuTaHa Ha 72 4aca. Pa3zzmenbl AensTcs Ha TEMbl, HA M3Y4YEHUE KaXJOW TEMBI
OTBOJUTCA OIIPEIAEIEHHOE KOJIMYECTBO YacOB, B 3aBUCUMOCTH OT BaXHOCTHU
M3y4aeMbIX BONPOCOB. B ka0l TeMe oTpakeHbl TpeOOBAHUS K 3HAHUSAM, YMEHHSIM;
JlaH [IEpEYCHb JINTEPATYPBIL.

Jlannass pabouas mporpaMma TIO JUCHHUIUIMHE «XHUMHUS» MOXKET OBbITh
HMCIOJb30BaHa I MNOArOTOBKH COEHHUAIUCTOB CICUAIbHOCTHU CIIENUaIbHOCTE 35.02.12
CanoBo-napkoBo€ U JIAaHAIMA(PTHOE CTPOUTENHCTBO

Yuutens BBICIIEH KAaTETOpUU
MBOY «Cpennsis
oO1eoOpa3oBaTenbHasl  IIKOJa
Ne 4 mm.A.B.CyBopoBa» B T.
l'enenmxuxe
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