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PaGouas mporpamma yueOHo# aucuumiabl BJ1.09 Xumus pa3zpadorana Ha ocHoBe denepanbHOTO
roCyJapCTBEHHOTO oOpa3oBarenbHOro cranaapra (manee — @I'OC) mo cnenuaabHOCTH CPETHETO
npodeccuoHanibHOro oOpaszoBanus (manee — CIIO) 09.02.07 HMuapopManmoHHBIE CUCTEMBI H
porpaMMHupoBaHue, yreepskaeHHoro I[Ipukaszom Munmnpocsemenuss Poccun ot 9 nexabps 2016
roza Ne 1547, 3apeructpupoBano B Muntocte Poccun 26.12.2016, peructpaunonssiii Homep 44936
U TpUMEpHOH paboyeil mporpaMMbl 00MEOOPa30BATENBLHON JAUCHUILIUHBI «XUMHUS»  JUIS
npodecCHOHAIBHBIX 00pa30BaTeIbHBIX OpPraHU3alMid yTBEPXKIECHHOW Ha 3acemanuu CoBera IO
OIICHKE COJIEpXKaHMWA W KadecTBa IMPHMEPHBIX pPadOYMX MporpamMM oO0meo0pa3oBaTEIbHOTO U
COLIMAIIBHO-TYMaHUTAPHOTO LUKJIOB CPEAHEro MpoQecCHOHANBHOTO 00pa3oBaHus, mpoTokoda Ne 14
oT «30» Hos10ps 2022 1.

Opranu3zanus-pa3paboTUHK:

YacTtHoe npodeccnonanbHOE 00pa3zoBaTeabHOe yapexaeHue «MoCKOBCKUM 001acTHOM
coBpeMeHHbIH kosutex» (MOCK)
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJIBLHON JUCHUNIJIMHBI « XUMMUSI»

1.1. Mecto  AMCHMILUIMHBI B CTPYKTYpe  OCHOBHOIl npogeccnoHaNbLHOI
o0pa3oBaTe/IbHOM NPOrPaMMBbI

OOmeoOpa3zoBarenbHast  TUCHHMIUIMHA  «XHMHUSD»  SBISICTCS  OOS3aTENBHOW  YacThIO
obmieo0pazoBarenpHOro mukiia odpasosarenbHoil mporpammbl CIIO B cootBerctBum ¢ ®I'OC 1o
cnenuansHocTd 09.02.07 MHpOpMAaIMOHHBIE CHCTEMBI U IPOrPaMMHUPOBAHUE.

TpynoemkocTs nucuuIUIMHBL «XUMHUS» Ha 0a30BOM YPOBHE COCTaBJII€T 72 yaca, U3
KOTOpbIX 64 yaca — 6a30BbIil MOAYIb (6 pa3zienoB) U § yacoB — NpUKIAAHON Moaynb (1 paszen),
BKIIIOYAIOIIUI  TPAaKTUKO-OPUEHTHPOBAHHOE  COJIEp)KAHWE KOHKPETHOW mpodeccuu  WiH
CHEIHATIbHOCTH.

[lpuknanHoil Monayns BKiIO4aeT oOauH pasaen. Pasmen 7 «Xumus B ObITY H
MIPOU3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA» pean3yeTcs i BcexX mpodeccuit/crenuaibHOCTe
Ha MaTepuajie KeMCOB, CBA3aHHBIX C AKOJOTHUECKOW O€30MaCHOCTHIO M OIICHKOMW MOCIIEICTBUMA
OBITOBOM W TIPOM3BOJICTBEHHOM E€ATEIHLHOCTH, IO OTpacisM Oyayiieid mpodeccuoHaIbHOU
NESTETHHOCTH 00yUJarOIINXCSI.

[lepuon oOyueHMss W paclpeneieHHe 10 CeMecTpaM olpezenseT oOpa3zoBaTelbHas
OpraHu3aIys CaMOCTOSITENIbHO, C YUETOM JIOTUKH (POPMUPOBAHUS MTPEIMETHBIX PE3Y/IbTATOB, OOIINX
U TpoPecCHOHATbHBIX KOMIIETEHLNH, MEXIPEAMETHbIX CBSI3ed C JAPYrUMH JUCHMILIHHAMHU
00111€00pa30BaTEIHHOTO M 00IIETPO(HECCHOHATBFHOTO ITUKIIOB YIEOHOTO TUTaHA.

Jucuunnuua uzydaercs Ha l-om kypce (1 u 2 cemectpsl). [Ipomexxyrounasi aTrectanus
IIPOBOJIUTCS BO 2-OM CEMECTpE.

1.2. Heau 1 miiaHupyemMblie pe3yabTAaTbl OCBOCHUS IMCHUTIINHBI:

1.2.1. leab 001meodOpa3oBaTe/IbHOM U CHAIINHBI

DOpMHUPOBAHKUE y CTYJIEHTOB MPEIACTABICHUS O XUMHUYECKOW COCTaBIISIIOLIECH €CTECTBEHHO-
HAayYHOM KapTHHBI MHpa KaK OCHOBBI MPHUHITHS PEIICHUH B YXU3HEHHBIX U IPOU3BOICTBEHHBIX
CUTYaIUsIX, OTBETCTBEHHOI'O MOBEACHUS B IPUPOIHOI cpejie.

3amaun JUCHUIUINHBIL:

1) chopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MpPOTEKaHUs XUMHUYECKHX IPOLIECCOB U
SABJICHUA B OKpYXKawlled cpelne, I[EeIOCTHOM HayyHOW KapTHUHBI MHUpPA, B3aHUMOCBA3M U
B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHsI COCTaBIATH (OPMYJbl HEOPraHMYECKMX W OPraHUYEeCKHX BEIIEeCTB,
YpaBHEHUS XHMUYECKUX pEaKIud, OOBICHATH HUX CMBICI, HHTEPIPETUPOBATH PE3YJIbTATHI
XUMHYECKUX IKCTIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM MPOBEICHHUS MPOCTEHININX XUMHUYECKHX OSKCIIEPUMEHTAIbHBIX
UCCIEeIOBAaHUI ¢ COOMIOJIeHHEeM MpaBUl 0€30MacHOTO OOpaIIeHHs C BEIIECTBAMH M J1a0OPaTOPHBIM
o0opynoBaHueM;

4) pa3BUTh YMEHHUS HCIOJIH30BaTh WH(MOPMALMIO XMMUYECKOTO XapaKTepa M3 PazIUUHbIX
HMCTOYHHUKOB;

5) chopmupoBaTh yMEHUSI IPOTHO3UPOBATH MOCIEACTBUS CBOCH AEATEIHHOCTH M XMMHUYECKUX
MIPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopmupoBaTh MOHUMaHUE 3HAYMMOCTU JOCTHKEHUI XUMUYECKOM HAyKU U TEXHOJOTHMA
JUIS pa3BUTHS COLIMATBLHON U IPOU3BOACTBEHHOM cep.



1.2.2.

ILnanupyemble

pe3yJabTaThl

OCBOEHHUSI 001Ie00pPa30BaATEJbHON JHCHMILINHBI

coorBercTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco6oe 3HaueHne TucuuIuIMHa uMeeT npu popmuposanuu u passutun OK u I1K.

B

Kon u IInanupyemMble pe3yJibTaThbl 0CBOCHHS M CIHIIJIHHBI
HAaHMeHOBaHHe
(popmupyembIx O6mmue’- JIMcuUIIHHAPHbIE
KOMIIeTeHIM i
OK 01. B yacTu TpyA0BOIro BOCIMTAHMS: | - BIAJCTh CUCTEMOM XMMHYECKUX 3HAHUM,
Bribupars - TOTOBHOCTb K TpPYyHy, OCO3HaHHE | KOTOpas BKJIIOYAET: OCHOBOIOJIATAOIINE
CTI0CO0BI LIEHHOCTH MacTepCTBa, | MOHATUSA (XMMMUYECKUH DJIEMEHT, aToM,
pelieHus 3a1a4 | TPyIOIo0ue; 9JIEKTpOHHAst 000JI0YKa aroma, s-, p-, O-
npodeccuoHallb | -  TOTOBHOCTb K  AKTUBHOM | JIEKTpOHHBIE OpOWUTaIM aTOMOB, HOH,
HOI JeSITEIbHOCTH TEXHOJIOTMUECKON U | MOJIeKyJa, BaJICHTHOCTD,
NEeSATENbHOCTH COLMAIBHON HaIPaBJIEHHOCTH, | IEKTPOOTPULIATENLHOCTbD, CTETEHb
MPUMEHHUTENBHO | CIIOCOOHOCTD WHULMUPOBATh, | OKUCJICHUS, XHMMHMUYECKas CBS3b, MOJb,
K pa3Iu4HbIM IUIAaHUPOBaTh W CAMOCTOSITEIBHO | MOJIIPHAas ~ Macca, MOJIAPHBIA  00beM,
KOHTEKCTaM BBITIOJIHATH TaKylO JESTEIbHOCTB; VIIAEpOAHBIH  CKeneT, (QyHKIMOHaIbHAas
- HHTEpec K pa3uyHbIM cdepam | rpymnmna, paaukal, H30MEpHs, H30MEpBI,
npoQeccruoHalbHOM IeATENbHOCTH, | TOMOJIOTHYECKHMA pan, TOMOJIOTH,
Osianenue YHHUBEPCAJbLHBIMH | YIJIEBOJIOPO/IBI, KHUCIIOPO - u
y4eOHBbIMHU NMO3HABATEJLHBIMHU | a30TCOACPIKAILNE COETUHEHMUS,
AelCTBUSIMU: OHOJIOTHYECKH aKTUBHbIE BEIeCcTBa
a) 0a3oBble Jornueckue | (YrJieBOJbl, JKUPBI, OCJIKH), MOHOMED,
AeHCTBHA: MOJIUMED, CTPYKTYPHOE 3BEHO,
- CaMOCTOATENBHO (OPMYIHPOBATH | BHICOKOMOJEKYISIPHbBIE COEMHEHUS,
U aKTyaJllu3upoBaTh  MpobieMy, | KpUcTalInyecKas pemeTka, THUIIbI
paccMaTpuBaTh €€ BCECTOPOHHE; XUMHUYECKUX peakuui (OKHCIUTENbHO-
- YCTaHABJIMBATh CYLIECTBEHHBIN | BOCCTAHOBUTEIbHBIE, 9K30-U
MpU3HAK WJIM  OCHOBAaHWS I | DHAOTEPMUYECKHE, PEaKUUH  HOHHOIO
CpaBHEHHMs, Kjaccuukaluu U | oOMeHa), pacTtBop, 3JIEKTPOJIUTHI,
0000111eHus; HEAJIEKTPOJIUTHI, 3IEKTPOJINTUYECKAS
- ONpEeNeNsaTh LEIu ACATENbHOCTH, | JUCCOLMALIMS, OKUCIIUTENb,
3a/1aBaTh IApaMETPbl U KPUTEPUU | BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOU
UX JIOCTUKEHUS; peakiuy,  XHMHUYECKOe  paBHOBECHE),

-  BBIABJIAATH 3dKOHOMCPHOCTH H
IMPOTUBOPCUYHA B PACCMATPUBACMBIX
SBJICHHUAX,

- BHOCHUTD KOPPCKTHUBLI B
ACATCIBbHOCTD, OLCHUBATH
COOTBCTCTBUC PE3YJIbTATOB MLCIIAM,
OLCHUBATH PUCKHU MOCIIEACTBUM
JACATCIIbHOCTH,

- pa3BUBATh KPCATHUBHOC MBIIIJICHUC
ITpU pCHICHUH KU3HCHHBIX HpO6HCM

0) 0azoBbIe  HCCJIEA0BATEIbCKHE
JEHCTBHUA:
- BJaJeTh HaBBIKAaMU Yy4eOHO-

HCCIIEIOBATENBCKOM M IPOEKTHOU

TEOPUH W 3aKOHBI (TEOPHS XHUMHUYECKOTO
CTPOEHHUSI OpraHuyeckux BemecTB A.M.
byrnepoBa, Teopus 3IEKTPOJIUTUYECKON
JIACCONMAIIAY, TIeproanYecKui 3akoH .M.
MenpeneeBa, 3aKOH COXPaHEHHS MAacChl),
3aKOHOMEPHOCTH, CHMBOJMYECKHI S3BIK
XUMUHU, (PaKTOJIOTHYCCKUE CBEIACHUSA O
CBOMCTBAaX, COCTaBe, IIOJIYYECHUH U
0€30I1aCHOM HCIIOJIL30BAHUHU BaKHEHIIMX
HEOPraHUYECKUX u OPraHu4eCKUX
BEUIECTB B OBITY U  MPaKTHUYECKOU
JIeATEIILHOCTH YEI0BEKA;

- YMETbh BBISBIISATh XapAKTEPHBIE IPU3HAKU
M B3aMMOCBSI3b M3YYEHHBIX IIOHATHUH,

! ykasbiBatotcs AMUHOCTHBIE U meTanpeameTHble pe3ynbTatel U3 ®rOC COO (B nocnegHen pegakumm ot 12.08.2022) B
oTrnaronbHoli popme, popmmpyemble 0bLLLe0bpasoBaTeIbHON AUCLMNANHON
2 OuvcumnnnHapHble (NpeameTHble) pe3yibTaTbl YKA3blBAOTCA B COOTBETCTBMM C METOLAMKOM NpenosaBaHns

ANCLUMNAUHDI



ACATCIbHOCTH, HaBbIKaMH
paspelieHus mpooeM;

- BBISIBIIATDH MMPpUYUHHO-
CIIC/ICTBEHHBIC CBSI3U u
aKTyaJM3HUpOBaTh 3ajadqy,
BbIJIBUT'aTh THIIOTE3Yy €€ PCHICHUA,
HaXOJUThb APTYMCHTBI JJIA
JI0Ka3aTeIbCTBA CBOHUX

YTBEPXKICHUMN, 3a7aBaTh MapaMeTPh
U KPUTECPUU PEIICHUS;

- AHAIM3UPOBATH IMOJIYYCHHBIC B
XOJIe PeIICHUs 3a7adu Pe3yabTaThl,
KPUTUYCCKH OIICHHUBATh ux
JOCTOBEPHOCTh,  TPOTHO3UPOBATH
W3MCHCHHE B HOBBIX YCIIOBUSX;

- yMeTh TMIEPEHOCHTh 3HAHUSI B
MMO3HABATEIBHYI0 M TPAKTHUECKYIO
0071aCTH KU3HEIEITEITLHOCTH;

- yMeTh HMHTETPHUPOBATH 3HAHUS W3
Pa3HbIX MpeIMETHBIX o0acTel;

- BBIIABUTATh  HOBBIE  HJIEH,
npeiaraTh OpPUTHHAIILHBIC
MTOJIXOJIbI M PEIIICHUS;

- CITOCOOHOCTh UX UCIOJIH30BaHUS B
MMO3HABATEILHOM M COIUATBHOM
MIPaKTHUKE

IIPUMEHATh COOTBETCTBYIOIUE IIOHATHUSA
IIPU OIMCAaHUM CTPOCHUA U  CBOMCTB
HEOPraHUYECKUX u OpraHUYEeCKUX
BEIIECTB M HX IIPEBPALLCHUN; BBISABIATH
B3aUMOCBSA3b XMMMYECKMX 3HAaHUU C
MOHATUSAMHM M TPEICTABICHUAMM JAPYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETb UCIHOJIb30BaThb HAaWMEHOBAaHUSA
XUMHUYECKUX COCAVHEHU N
MEXKyHapOJHOIO CO03a TEOPETUYECKOU U
OPUKIAJHOM XUMUUM U TPUBHAJIbHBIC
Ha3BaHMs BaXHEHIIMX BeUIECTB (3TUJICH,
alleTUJIEH, TJIMLEPHH, ¢eHon,
dbopMmanbaerua, YKCyCHast KHCIIOTA,
IJIMLUH, YrapHbId Tra3, YIJIEKHCIbId ras,
aMMMAaK, TramieHas W3BECTb, HerameHas
U3BECTh, NUThEBAs coJa M JPYrux),
COCTaBIIATH (OPMYJIbl HEOPraHUYECKUX U
OpPraHMYeCKHX  BEIIECTB,  ypPaBHEHHUS
XUMHYECKUX pEaKIHi, OOBACHATh UX
CMBICNI;  INOATBEP)KJIATh  XapaKTEepHbIE
XUMHUYECKUE CBONCTBA BEILIECTB
COOTBETCTBYIOIIIMMHU DKCIIEPUMEHTAMH U
3aMACAMHU ypaBHEHUNI XUMHYECKHAX
peakuii;

- YMETb YCTaHABJIMBATh IIPHHAIJIEKHOCTb
M3YYEHHBIX HEOPraHMYECKUX u
OpPraHMYECKUX BEIIECTB K ONPEACICHHBIM
KJaccaM W IpylnmaM  COCIMHEHUH,
XapaKTEepU30BaTh UX COCTAB U BaKHEUIIINE
CBOMCTBA; ONpPENEIATh BUABI XUMHUYECKUX

CBsI3EH (xoBayeHTHAs, HOHHas,
MeTaJuIM4ecKasi,  BOJOPOJHAs),  THIIbI
KPUCTAJUIMYECKHUX  PEIIETOK  BEIIECTB;

KJ'IaCCI/I(l)I/IHI/IPOBaTB XUMHUYECKHUE pCaKIIUU,

- copmupoBaTh  MpEeACTABICHUS: O
XUMHYECKON COCTaBIISIOLIEH
€CTEeCTBEHHOHAyYHOW  KapTHHBI ~ MHpa,
polM  XUMHUM B TIO3HAHUU  SIBICHUM

npupo/isl, B (POPMHUPOBAHUU MBIIIICHUS U
KYJAbTYPBI JINYHOCTH, €€ (QyHKIIHOHAIBHOM
I'PaMOTHOCTH, HEOOXOIUMOM JUTSl peLIeHus
NOPaKTUYECKUX 3aJad U  SKOJOTHMUYECKH
000OCHOBaHHOTO OTHOLIEHUS K CBOEMY
37I0pPOBBIO U IPUPOJHOM CPEAE;

- yMeTb MpPOBOAUTH  pacyeTbl IO
XUMHUYECKUM (opMmynaM M ypaBHEHUSM
XMUMHUYECKUX PEAKIHUH C HCIOJIb30BAaHHEM
(bU3MUeCKUX BEIMYUH, XapaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI:
Macchl, oObeMa (HOpMaJIbHBIE YCIIOBUS)
rasos, KOJINYECTBA BEILIECTBA,
UCMOJIb30BATh CHUCTEMHBIE XHMHYECKHE




3HaHUS U1 IPUHATUSA ~ PELICHUH B
KOHKPCTHBIX KHNU3HCHHBIX CUTyaluAiX,
CBA3aHHBIX C BeIIIECTBaAMU n ux

IMPUMCHCHUCM
OK 02. B o01acTH UEHHOCTH HAYYHOIO | - YMEThb IUIAHUPOBATb U  BBINOJHATH
Hcnosb3oBath MO3HAHUSL: XUMHUYECKHNA IKCIIEPUMEHT (IIPEeBPACHHS
COBpEMEHHBIC - c(OPMHUPOBAHHOCTH | OPraHMYECKUX BEIICCTB NPH HATPCBAHHH,
cpeacTsa MHUPOBO33PEHUS, NOJlydeHUE OTHJIEHAa U H3YYEHHE ero
MTOUCKA, aHATTN3a | COOTBETCTBYIOIIETO COBPEMEHHOMY | CBOMCTB, KA4YeCTBEHHBIC pEaKIUUd Ha
5 YPOBHIO  pa3BUTHSA  HAyKH U | albIeTUABI, Kpaxmall, YKCYCHYIO KHCIIOTY;
MHTEpIpeTanuu | 00IeCTBEHHOMN [IPaKTHKH, | JeHaTypauus O€JIKOB IpU HarpeBaHUH,
nH(pOpPMallMM U | OCHOBAaHHOTO Ha JUAJIOTE KYNIbTYp, | IBETHBIE peakUuu O€NKOB; IPOBOAUTH
MH(POPMAITMOHH | CITOCOOCTBYIOIIETO OCO3HAHUIO | PEaKIMd HOHHOTO OOMEHa, OMPEIEIITh
bIC TCXHOJIOTHUHU CBOCTO MECTa B IMOJIMKYJIBTYPHOM | CpE€AYy BOIHBIX PACTBOPOB, KAYCCTBCHHBLIC
e MHUpE; peakuun Ha cyabdar-, kapOoHaT- U
BBITIOJIHCHU S - COBCPIICHCTBOBAHUEC SI3LIKOBOM U XJIOpUA-aHUOHBI, Ha KaTHOH aMMOHUS;
3a1a4 YUTATEIILCKOU KYJIBbTYPBbI KaK | p€llaTb J3SKCICPUMCHTAJIBHBIC 3aJa4yu 110
npodecCHoHaNb | CPeACTBa B3aUMOACHCTBUS Mexay | Temam "Metammel" u  "Hemeramns") B
HOU JIOAbMHU U MTO3HAHUA MHPA, COOTBETCTBHUU C IpaBuJIaMHU TEXHUKHU
JESTEIbHOCTH - OCO3HaHWE IEHHOCTH HAay4YHOW | OE30MacHOCTH  MpH  oOpameHnd ¢
JCATCIIbHOCTH, TOTOBHOCTH | BEIICCTBAMU n J'Ia60paT0pHI)IM
OCYIIECTBIISITH MIPOCKTHYIO 1 | 000pyIOBaHUEM; TIPEJICTaBIIATh
HCCIIEIOBATEIIbCKYIO JICATEIBHOCTD | PE3YJIbTaThl XHMUYECKOTO 3KCIIEPUMEHTA B
WHIUBUAYAIbHO U B TPYIIIIE; dopme 3anucu ypaBHEHUI
OBnanenue YHUBEPCAJIBHBIMH | COOTBETCTBYIOLIUX peakuuit u
Y4eOHBIMU NMO3HABATEJLHBIMH | JOPMYIUPOBATH BHIBOJIBI Ha OCHOBE ATHUX

AelCTBUSIMU: pE3yJabTaTOB;

B) padora ¢ ungopmanmei:
- BJIaJETh HAaBBIKAMU MOJIyYEHUS

I/IH(bOpMaI_[I/II/I u3 HCTOYHHKOB
Ppa3HbIX THIIOB, CaMOCTOSATCIIBHO
OCYIIECCTBJIATH IIOHUCK, aHaJIu3,

CHCTEMATHU3aIIUI0 U HHTESPIPETALUIO
MHOOPMAIIMK PA3IUYHBIX BHIOB U
(bopM npescTaBiIeHus;

- CO3/1aBaTh TEKCThl B Pa3IMYHBIX
dopMarax ¢ y4eTOoM HaA3HAYCHUSI
uH(bOpMaIU u LeJICBO
ay/IMTOPUH, BHIOUPAs ONTHMAIIbHYIO
bopmy HpeICTABICHUS u
BU3YaJIH3aIIH;
- OLIEHMBATh
JETUTUMHOCT  MHpOpPMAaIHH, ee
COOTBETCTBUE MIPaBOBBIM u
MOPaJIbHO-3THYECKUM HOpMaM;

- YICTIONTb30BAaTh cpencraa
MH()OPMAIMOHHBIX u
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH B
penIeHnn KOTHUTUBHBIX,
KOMMYHUKaTHBHBIX u
OpraHU3aluOHHBIX 3a1a4 c
coOuoIcHEM TpeOoBaHU
OPrOHOMHUKH, TEXHUKU

HOCTOBCPHOCTD,

- yMETh AaHaJIM3UPOBATh XUMHUYECKYIO
UHPOPMAIIHIO, TOJNyYaeMyI0 W3 pa3HBIX
HUCTOYHHUKOB (cpenctB MacCOBOM
nHpopmaruu, cetb UTHTEpHET U Ipyrue);

- BIAJETh  OCHOBHBIMH  METOJAMH
HAy4HOTO [TO3HAHUS BEIIIECTB u
XUMUYECKUX  sBJICHWH  (HAOJIIO/ICHHE,
HU3MepeHue, 9KCIIEPHMEHT,
MO/ICJTUPOBAHUE);

- yMETh MPOBOJUTH  pacyeTbl IO

XAMUYECKHM (opMyllaM M ypaBHEHUSIM
XAMHUYECKHX PEAKIHH C HMCHOJIb30BaHUEM
(GHU3MYECKUX BEIWYMH, XapaKTEPU3YIOIIUX
BEIIECTBA C KOJIMYECTBEHHOH CTOPOHBI:
Macchl, oObeMa (HOpMaJIbHbIE YCIOBUSA)

ra30B, KOJIMYECTBA BCIICCTBA,
HUCIIOJIB30BaTh CHCTCMHBIC XHMHUYCCKUC
3HaHuA - A7 IIPpUHATUA  PCII €HUil B
KOHKPCTHBIX KHU3HCHHBIX CUTyalluAIX,
CBs3aHHBIX C BCIICCTBAMHU n Hux
MMPUMCHCHUCM




0e30MacHOCTH, TUTHUCHEI,
pecypcocOepekeHusi, MPaBOBBIX H
ITHYECKHX HOPM, HOPM
nH(OPMAIIMOHHON OE30MMaCHOCTH;

- BJIQJICTh HABBIKAMHU
pacro3HaBaHUs U 3aIUThI
uHpOopManuu, HHHOPMAITHOHHON
0€30MacCHOCTH JIUYHOCTH,

OK 04.

D¢ dexTuBHO
B3aUMOJICICTBO
BaTh U paboTaTh
B KOJUIEKTHUBE U

- TOTOBHOCTb K CaMOpa3BUTHIO,

CaMOCTOSITEIIBHOCTH "
CaMOOIIPE/IEICHUIO;
-OBJIaJICHUE HaBbIKAMU  y4eOHO-

HCCIEN0BATENBCKOM, IMPOEKTHON H

- yMETb IUIAaHUPOBAThb W  BBINOJHATH
XUMHUUYECKUN SKCIEPUMEHT (IIpEeBpALCHUS
OPraHNYeCKHUX BEIECTB IIPU HATPEBaHUH,
[OJIyY€HUE OTWICHA MW M3YyYCHHE €ro
CBOWCTB, KAayeCTBEHHBIC pEaKkIMM Ha

KOMaH1e COLIMAIBHOM JIeSITeTbHOCTH; IBJIETUIBI, KpaxMal, YKCYCHYIO KHCIIOTY;
Ognanenue YHUBEPCAJLHBIMM | ICHATypanusi OEJIKOB TIpU HarpeBaHWH,
KOMMYHUKATHBHBIMU [[BETHBIE PEAKIUN OEJIKOB; IPOBOJUTH
AeiiCTBUSIMH: peaknuu HMOHHOTO OOMEHa, OIpeNeNisiTh
0) coBMecTHasl 1eITeJIbHOCTD.! Cpedy BOJHBIX pPacTBOPOB, Ka4eCTBEHHBIE
- TOHMMaTh W  UCIOJIb30BaTh | peakuuu Ha cyiabdar-, kapOoHAT- U
MpeuMylIecTBa  KOMaHAHOW W | XJIOPUA-aHUOHBI, HAa KaTHOH aMMOHUS;
WHIUBUAYATBHON pabOTHI; pemarh AKCIEPUMEHTANbHbIE 33Ja4d TI0
- TpUHMMATh Ienu coBMecTHOHM | TeMaM "Meramnel" u "Hemeramnel") B
JeSITeTPHOCTH, OPTaHWU30BBIBATH H | COOTBETCTBHHM C TIPAaBWIIAMH  TEXHHUKH
KOOPAMHUPOBATh JEHCTBUS MO €€ | OE30MacHOCTH  NpU  OOpameHuu ¢
JNOCTHIKEHHUIO:  COCTaBJIATh IUIaH | BEIIECTBAMHU u 1a00paTOPHBIM
NEUCTBUM, pachpenenirtb pojau ¢ | 000pyJO0BaHUEM; MIPE/ICTaBIATh
y4e€TOM  MHEHHMH  YYaCTHUKOB | pe3yJbTaThl XUMUYECKOTO SKCIIEpUMEHTA B
00CyX1aTh pe3ynbTaThl | hopme 3aMmmucu YpaBHEHHI
COBMECTHOM pabOTHI; COOTBETCTBYIOLIUX peakuuii u
- KOOPJIMHHUPOBAaTH M BBINOJHATH | (OPMYIHPOBATH BHIBOJBI HAa OCHOBE 3TUX
paboTy B YCIOBHUSIX pEaIbHOTO, | pe3ylIbTaTOB
BUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO
B3aMMO/JICHCTBUS;

- OCYILIECTBIISITh MO3UTUBHOE
CTpaTeruueckoe  IOBEJICHHE B
pa3MYHBIX CUTYallUSX, MPOSBIATH
TBOPYECTBO M BOOOpaKECHHE, OBITH
UHUIUATUBHBIM

OBnanenue YHHUBepPCAJbHBIMU
PeryasiTuBHBIMU J1eiCTBUAMM:

r) NpUHATHE cedA W  JIPYrux
JIoaei:

- TIPUHUMATh MOTUBBI U apTyMEHTHI
Opyrux  JIOAeW TpU  aHaIu3e
pe3ybTaTOB JIESTENBbHOCTH;

- TpU3HaBaTh CBOE MPABO U TPaBO
JPYTUX JIIOJIeH Ha OITNOKH;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh
MU C TIO3ULIUH JIPYTOTO YEJIOBEKa,

OK 07. B o0J1acT 3K0JI0TMYECKOT0 - chopmupoBaTh MpEACTAaBICHUS: O

CopeiicTBOBaTh | BOCHIMTAHHSA: XUMUYECKOH COCTaBJIAIOLICH

COXPaHEHHIO - c(OPMUPOBAHHOCTH | ECTECTBEHHOHAYYHOW  KapTUHBI ~ MUDA,
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OKpYyKaroleu
cpensl,
pecypcochepex
CHHUIO,
MIPUMECHSTh
3HaHUs 00
W3MCHCHUU
KJIMMara,
MIPUHITATIBL
OepeKIIMBOTO
MIPOU3BO/ICTBA,
3¢ deKTUBHO
JIEMCTBOBATH B
Ype3BbIYAHBIX
CUTYaITUSIX

JKOJIOTHYECKOU KYJIbTYPBIL,
IIOHMMAaHHUC BJIMAHUSA COLIHMAJIBHO-
JKOHOMMYECKHUX  IIPOLIECCOB  HA

COCTOSIHUE IIPUPOIHOMN u
COLIMAJIBHOM  Cpefbl, OCO3HAaHUE
rJ100aIbHOTO Xapakrepa

HKOJIOTUYECKUX MTPOOIIeMm;

- IUIAaHWPOBAHHUE U OCYIIECTBIICHUE
JICWCTBUI B OKPYKAIOUIEH Cpelie Ha
OCHOBE 3HAHMS LEJIEN YCTONYMBOTO
pa3BUTHUSI YEJIOBEUECTBA;

AKTHUBHOE HENPUATHE JCHUCTBUH,
NPUHOCAIIUX BpEA OKpYXKarolen
cpene;

- yYMEHUE MIPOrHO3UPOBATh
HEeOJaronpusTHbIE SKOJOTHYECKHE
MOCJIEACTBUS  IpPEIIPUHUMAEMBbIX
JENCTBUM, MPEAOTBPALLATh UX;

- pacuupeHHe OmbITa ACITeIbHOCTU
9KOJIOTMYECKON HapaBICHHOCTH;

- OBJIaJICHHE HABBIKAMU yIEOHO-
HCCIIEIOBATENBCKOM, MPOEKTHON 1
COIMAJIFHOM JIeATEIILHOCTH,

poJin XUMHHN B IIO3HAaHUHU SIBJICHUM
npupozpl, B (GOPMUPOBAHUM MBIIUICHUS U
KYJIBTYPBI JINYHOCTH, €€ (PYHKINOHAIBHOMN
IPaMOTHOCTH, HEOOXOIUMOM JUTS PELICHUs
OPAaKTUYECKUX 3aJad M  JKOJOTHYECKH
000CHOBAaHHOTO OTHOILIEHUS K CBOEMY
3JI0POBBIO M IPUPOJIHOM Cpee;

- YMETh coOmoaaTh paBuiIa
9KOJIOTUIECKU 11e71ec000pa3HOTOo
noBefieHUss B ObITY U TPYJAOBOHU

JIEATEIIbHOCTH B LIEJISIX COXPAHEHHUs CBOETO
370pOBbSl M OKPYXKAIOUIEH MPUPOIHOMN
cpensl; YYHUTHIBATh ONacCHOCTb
BO3JICHCTBUSL HA JKMBBIE  OpPraHU3MBbI
OIIPENIEIICHHBIX BELIECTB, IOHUMAasi CMBICI
[IOKa3aTeNsl  IPENeIbHOM  JOIyCTUMOM
KOHIICHTPALUH

2. CTPYKTYPA U COJEPXKAHUE OBIIEOBPA3OBATEJBbHOM TUCIUTLIIMHBI
2.1. O0beM yueOHOM TUCHMIIMHBI M BUAbI Y4eOHOM padoThl

Bua yueOHo# padoThI O0bem B yacax
O6beM 00pa3oBaTeIbHONH MPOrpaMMBbI AU CHUTLTHHBI 72
B T.4.

OcHoBHOE coep:KaHue 62
B T. 4.

TeopeTuyeckoe ooyueHue 28
MPAKTUYECKHUE 3aHITH 22
1a00paTOPHBIC 3aAHATHS 10
IIpodeccuonaIbHO-OpHEHTHPOBAHHOE cO/lep:KaHue (Co/lepiKaHue 5
NPHUKJIATHOT0 MOAYJIA)

BT. 4.

TEOpeTUYECKoe 00yueHue 2
MPAKTUYECKHUE 3aHITH 4
CamocrositebHast padora 9
IIpomexyTounas arrectauus 1 cemectp aApyrue ¢popmMbl KOHTPOJISI 5
IIpomexyTounas atrecTanus 2 cemecTp AP PepeHIHPOBAHHBIH 5
3ayer




2.2. TemaTu4ecKHuii IJIAH U COJeP:KAHUE TUCIUILIMHBI

HaumenoBanue Coaep:xkanue y4eGHOro Marepuaia (0CHOBHOE H PO(ecCHOHAILHO-0PHEHTHPOBAHHOE), OBLeM 9C0B dopMupyemble
pa3iesioB U TeM J200paTOPHbIE U MPAKTHYECKHE 3AHATHS, IPUKJIATHON MOIY.Ib KOMIIETEHI[UH
1 2 3 4
OcCHOBHOE co/lep:KaHue 64
Pazjnen 1. OcHOBBI CTPOeHMS BellleCTBA 6
Tema 1.1. OCHOBHOE CcO/Iep:KaHue 4 OK 01
Ctpoenue atoMoB | Teoperuueckoe o0y4eHune 2
XAMHIICCKAX CoBpeMeHHass MOJ€b CTpoeHHsi artoma. CHUMBOJMYECKHM S3BIK XUMHH. XHUMHYECKHH DIIEMEHT.
SJICMCHTOB 1 DneKTpoHHAsT KOH(pUrypaus atoma. Kiaccudukanus XUMHAYECKHX DIIEMEHTOB (S-, P-, d-37eMeHTh).
fipupona BanentHele  oneKkTpoHBI.  BajeHTHOCTh.  DIEKTpOHHAs  MPUPOJA  XUMHYECKOW  CBSA3W. 2
XUMHAHCCKON DNEeKTPOOTPUIIATEILHOCTh. BHIBI XUMHYECKOH CBsi3M (KOBAJCHTHAs, HWOHHAs, MeETaIMYecKasi,
CBA3N BOJIOPOJIHAS) U CIIOCOOBI €€ 00pa3oBaHUs
IIpakTHuyeckne 3aHATHS 2
Pemenne 3amaHmii Ha HCIIOJNB30BaHHME XHUMHUYECKOM CHMBOJHKM W Ha3BaHUM COCOAMHCHUM II0
HOMEHKJIATYpE MEXKIYyHAPOJHOTO COK3a TEOPETUYECKOW M NPUKIAAHOM XUMHH M TPUBHAJIBHBIX
Ha3BaHMU JUIS COCTABJIEHUS XMMHUYECKUX (POPMYJ JBYXaTOMHBIX COEAMHEHUN (OKCHIOB, CYIb(HIOB,
THIPUIOB M T.I1.) ¥ APYIHX HEOPTaHUYECKUX COECAMHEHUIN OTAEIbHBIX KIACCOB. 2
[pakTHueCcKre 3aJaHKs Ha YCTAHOBIICHHE CBSI3M MEXIY CTPOCHHEM aTOMOB XMMHYECKHX DJIEMEHTOB U
MEPUOUYECKHM M3MEHEHHEM CBOMCTB XHMHUYECKHMX DJIEMEHTOB M HUX COEJAWHEHHH B COOTBETCTBHH C
noJjoxenueM I1eproIn4ecKoi CHCTEMBIL.
Tema 1.2. OcHOBHOE coJIep:KaHue 2 OK 01
[epuonnueckuii | IlpakTHYeCcKHe 3aHATHS 2 OK 02
3aKOH H TabiuIa [Meproauueckas cucTeMa XMMUYECKHX deMeHToB J[. M. Menneneesa. ®u3nuueckuii CMBICI
A.1. Menneneesa Iepuoanyeckoro 3akona .M. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XUMHUCCKUX
3JIEMEHTOB, 00Pa3yeMbIX HMH ITPOCTHIX M CIIOKHBIX BELIECTB B COOTBETCTBUH C MOJIOKEHUEM
XUMHYECKOTO 3j1eMenTa B [leproandeckoii cucteMe. MUPOBO33PEHYECKOE M HAYYHOE 3HAYECHHUE
[Tepuoanueckoro 3akona J[.1. Menaeneesa. [Ipornossl [I.1. MenneneeBa. OTKpbITHE HOBBIX 5
XUMHUYECKHUX DJIEMEHTOB.
Pelenne NpaKTHKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHMI Ha XapaKTEPU3AINI0 XMMUYECKUX
3JIEMEHTOB «MeTalTuecKie / HEeMETAIUIMYECKHE CBOMCTBA, DIIEKTPOOTPUIIATENBHOCTh XUMUYECKHX
3JIEMEHTOB B COOTBETCTBHHM C X DJIEKTPOHHBIM CTPOEHUEM H TIOJIOKEHHEM B TIEPUOIMIECKON CHCTEME
XuMu4deckux aneMeHnToB JI.M. MeHnaeiaeeBay
Pasnen 2. Xumudeckne peakiuuu 10
Tema 2.1. Tumsl OcHOBHOE coliep:KaHue 4 OK 01
XUMHUYECKUX Teopernyeckoe odyueHne 2
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peakuuit Knaccugukanus 1 THIIBI XMMUYECKUX PEAKLUi C yuacTHeM HeopraHnueckux BemecTB. CocTaBiieHUe
yYpaBHEHUI PEeaKIMi COSAMHEHUS, PA3JIOKECHHUS, 3aMeIICHHsI, 0OMEHA, B T.4. pEaKIUii TOPCHUS,
OKHUCIICHUS-BOCCTAHOBIICHUSI.
VYpaBHeHUs OKUCIIEHHSI-BOCCTaHOBJICHH . CTeneHb okuciaeHus. OKUCIUTENb U BOCCTAHOBUTEIT. 2
CocraBiieHHE U YpaBHUBAHNUE OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI METOJIOM 3JIEKTPOHHOTO
Oananca. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIMK B IPUPOJIE, TPOU3BOJICTBEHHBIX MpoOIleccax U
KU3ZHEACSITEIIbHOCTH OPTraHu3MOB
I[IpakTHYeckne 3aHATHS 2
KonuuectBennbie oTHOMIeHUsT B XUMHUH. OCHOBHBIC KOJMYECTBEHHBIC 3aKOHBI B XUMHH U PACUETHI 110
ypaBHEHUSIM XMMHUYECKHX peakiuil. MoJib Kak eIWHMIIAa KOJIMYecTBa BelecTBa. MoJsipHas Macca.
3aKoHBI COXpaHEHUs Macchl U 3Hepruu. 3akoH ABoraapo. MouspHblii 00beM razoB. OTHOCHUTEIbHAS 2
IJIOTHOCTH Ta30B. PacyeTsl Mo ypaBHEHUSIM XMMHUYECKHX PEAKIIUN C MCTOJb30BaHUEM MacChl, 00beMa
(HOpMaJIbHBIE YCIIOBHUS) T'a30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHOBHOE coep:KaHue 4 OK 01
OJEKTPOIIMTHYECKA | TeopeTnueckoe 0GyueHHe 2 OK 04
sl TUCCOIUAIINS
HOHHBIH 0OMEH Teopust >EKTPOJUTHYECKON AUCCOoMannu. MoHbI. DIEKTPOJIUTHI, HEAJIEKTPOJIHUTHI. Peakiiuu MoHHOTrO
obmena. CocTaBjeHHE peaklMii MOHHOTO OOMEHa IMyTeM COCTaBJIEHHS WX MOJHBIX U COKPAIIEHHBIX 2
HWOHHBIX ypaBHEHUI. KHCIIOTHO-OCHOBHBIE PEAKIMU. 3aJJaHUs HA COCTaBJICHHE HOHHBIX PEaKINH
JlabopaTopHbIe 3aHATHSA 2
JlaGopaTopHas paboTta “THITBI XUMHYECKHX PEAKIIHA .
HccnenoBanue TUIOB (10 COCTAaBY U KOJIMYECTBY UCXOTHBIX U 00pa3yIOIIMXCS BEUIECTB) U MTPU3HAKOB 5
XUMHUYECKUX peakuuid. [IpoBenenune peakunii HOHHOTO 0OMEHa, OIPEeIeIeHUEe CPEIbl BOAHBIX
pacTBOpOB. 3ajaHusl HA COCTaBJICHUE MOHHBIX PEAKIUI
KonTpoabHasi
CrpoeHue BelecTBa U XUMUYECKUE PEaKLIUU 2
padora 1
Paznea 3. CTpoeHue U CBOMCTBA HEOPraHUYECKHUX BellleCTB 17
Tema 3.1. OcHOBHOE coJiep:KaHue 4 OK 01
Knaccuduxanus, | Teopermueckoe o0yqenue 2 OK 02
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HOMEHKJIATypa
CTpOCHHUE
HEOPraHU4eCKuX
BEIICCTB

[Ipenmer nHeoprannueckoit xumuu. Kiaccudukanus HeopraHudeckux BemecTs. [IpocTeie U ClI0KHbIe
BelecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCH/IbI, THAPOKCUABI, KUCIOTHI, COIH). B3auMocBs3b
HEOPraHUYeCKUX BEIIECTB. ArperaTHble COCTOSIHUS BemiecTBa. Kpucramimyeckue u amopgpHbie
BELECTBA. TUIIbI KPUCTAIIMYECKUX PELIETOK (aTOMHAsl, MOJIEKYJIsIpHAsl, MOHHASL, METAJJINYECKas).
3aBHCUMOCTD (PU3NUECKUX CBOICTB BEIIECTBA OT TUIA KPUCTAIUTMYECKON PEHIETKU. 3aBUCHMOCTb
XMMUYECKON aKTUBHOCTH BEILIECTB OT BUJIa XMMUYECKOM CBSI3U U TUIIA KPUCTAJUINYECKON PEIIETKY.
[TpuurHBEl MHOTOOOpA3Msl BEIIECTB

HpaKTuquKue 3aHATUSA

HomeHknaTypa HeOpraHMUECKUX BEIIECTB: Ha3BaHHUE BEIIECTBA UCXOMIS U3 UX XUMUYIECKOH (POPMYIIBI
WJIM COCTABJICHUE XMMHUYECKOW (POPMYITBI HCXO/IS U3 Ha3BaHMUS BEIIECTBA M0 MEKIYHAPOTHOU
(MIOIAK) nnu TpuBUaNIbHON HOMEHKIIATYpE.

Pemenune mnpakTHUecKWX 3aJaHUN IO KIACCH(HUKAIIUU, HOMEHKIATYype M XHMHUYECKUM (HopMyriam
HEOPraHWYeCKUX BEIECTB Pa3IMYHBIX KIIACCOB (yrapHbIA Ta3, YIJIGKHCIBIA Ta3, aMMHakK, TalieHas
W3BECTh, HETAllleHAas N3BECTh, MUThEBAs COJIAa M IPYTHX): HA3BIBATh M COCTABJIATH (DOPMYITBI XUMHU USCKHX
BEIIECTB, OMPEIEIIATh PHHAUICKHOCTH K KIIACCy.

Hcrounnku xumuyeckoi nHdopmaiuu (CpeicTs MaccoBoi nHMopmaiuu, cetb THTEpHET U apyrue).
[Torck nHGOpPMaNHK MO HA3BAHUAM, UACHTH(UKATOpPAM, CTPYKTYPHBIM (opMysiaMm

IIK...

Tema 3.2. Ousnko-
XUMHYECKUE
CBOMCTBaA
HEOPraHMYeCKUX
BEIIECTB

OCHOBHOE CO/Iep:KaHue

Teopernyeckoe o0yueHue

Mertamibl. O6mue ¢u3nyeckne ¥ XMMHUYECKHe CBoMcTBa MeTaiuioB. CriocoObl mMosiydeHHsl. 3HaYeHUe
METaJJIOB M HEMETAJUIOB B MPHUPOJAE U KU3ZHEACATEIHLHOCTH 4YelloBeKa U opraHu3mMoB. Kopposus
METaJJIOB: BUAbI KOPPO3HUH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UU

Hemeramnel. OOmue ¢Qu3nueckue W XUMHUYECKHE CBOWCTBA HEMETAJUIOB. T[WIHMYHBIE CBOWCTBA
nemetaioB [V— VII rpynn. Knaccuduxanust 1 HOMeHKIaTypa COeIUHEHH HeMeTauioB. KpyroBopoTsl
OMOTEHHBIX 2JIEMEHTOB B IPUPOJIE

XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHN4CCKUX BCIICCTB (OKCI/IIIOB, THMAPOKCUIO0B, KUCIIOT,
coyieH u ,Z[p) BaKOHOMCpHOCTI/I B U3MCHEHHUM CBOMCTB IIPOCTBIX BCHICCTB, BOAOPOAHBIX COGI[HHGHHﬁ,
BBICINHNX OKCHUJOB U THAPOKCHUJIOB

IIpakTHYecKHe 3aHATHS

CocraBieHne ypaBHEHMH XMMHMYECKUX DPEAKIMM C y4acTHEM IIPOCTBIX M CIIOKHBIX HEOPTaHUYECKHX
BEIIECTB: METAJUIOB M HEMETaJIOB; OKCHJIOB METAJJIOB, HEMETAJIOB M aM(OTEpHBIX 3JIEMEHTOB;
HEOPraHMYeCKUX KHCIOT, OCHOBaHMA M aM(OTEpPHbIX T'HJIPOKCUIOB, HEOPraHWYECKUX COJIeH,
XapaKTEepPU3YIOIINX UX CBOMCTBA.

Pemenne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUYECKHUX 3aJaHUN Ha CBOMCTBA, COCTaB, MOJYYEHUE U
0e30MacHOe HCIMOJIb30BAaHUE BAXKHEHIIMX HEOPraHMYECKHX BEHIECTB B OBITY W MNPAKTUYECKOH

OK 01
OK 02
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ACATCIBHOCTH 4YCJIOBCKA

Tema 3.3. OcHOBHOE coJiep:KaHue 3 OK 01
Unentndukauns | JlaGopaTopHble 3aHATHS 3 OK 02
HCOPraHWICCKUX | JTagoparopHas pabora «MieHTH(HUKAIMSA HEOPraHMIECKHX BEIIECTBY. OK 04
BCHICCTB PelleHne ODKCIIEPUMEHTAJBHBIX 3a4a4d 110 XMMHUYECKMM CBOMCTBAM METAZIOB M HEMETA/LIOB, IIO
pacro3HaBaHUIO U MOIYYEHUIO COSANHEHNN METAJIJIOB U HEMETAIJIOB. 3
Nnentuduxanus HEOPraHMYECKUX BEIIECTB C HMCIIOJIb30BAHUEM WX (PHU3UKO-XMMHUUYECKHX CBOWCTB,
XapaKTEPHBIX KaueCTBEHHBIX peakiuii. KaduecTBeHHBIE peakiiuu Ha cyiabdar-, kKapOOHAT- U XJIOPHUI-
AQHWOHBI, HA KATHOH aMMOHMSI
KonrpoJubHas o
CBoiiCcTBa HEOPTraHUYECKUX BEIIECTB 2
padora 2
Tpomeayrounas apyrue (popmMbl KOHTPOJISI 2
arrecTanus
Paznean 4. CTtpoeHue U CBOIiCTBA OPraHNYecKHX BellecTB 22
Tema 4.1. OCcHOBHOE CcOIep:KaHue 4 OK 01
Knaccupuxanus, | Teoperuueckoe o0ydenune 2
CTpPOCHUE U [losiBneHue U pa3BUTHE OPraHMYECKON XUMUHU Kak Hayku. [IpenMer oprannueckoit xumuu. MecTto u
HOMCHKJIaTypa 3HAQUYEHHE OPraHMYECKON XMMHUHU B CUCTEME €CTECTBEHHBIX HaYK.
OpraHH4CeCKUX XHUMHUYECKOE CTPOEHUE KAK MOPSJIOK COCAUHEHUs aTOMOB B MOJIEKYJIE COIVIACHO WX BaJIEHTHOCTH.
BCILIECTB OCHOBHBIE TOJIOKEHUS TEOPUM XMMHYECKOTO CTPOECHMSI OpraHmyeckux coeauHeHuid A.M. bytieposa.
VYrnepoaHblii CKENEeT OpPraHu4eCcKOM MOJIEKYJbl. 3aBUCUMOCTbh CBOMCTB BEIIECTB OT XUMHYECKOIO
CTpOEHMs MOJIeKyIl. M30Mepust U U30Mepbl. 2
[lonsitne o ¢ynkumoHanbHoM rpynne. Panukan. IlpuHIunbel KiacCUPHUKAIMKM  OPraHUYECKHX
coelMHeHUN. MexayHapoaHasi HOMEHKIATypa M I[PUHLMIB  HOMEHKIATypbl  OpPraHUYECKUX
coenuHeHuil. [loHsTHE 00 a30TCOIEp)KAlIMX COEIUHEHUSX, OMOJOTMYECKH AaKTHBHBIX BEIEeCTBaX
(yrmeBojax, »upax, Oenkax W Jip.), BBICOKOMOJEKYISPHBIX COEOUHEHHSIX (MOHOMEp, MOIUMED,
CTPYKTYPHOE 3BEHO)
IIpakTnuyeckne 3aHATHSA 2
HomenknaTtypa opraHMYecKuX COEIWHEHUN OTAEIbHBIX KIIACCOB (HACHIIIECHHBIC, HEHACHIIEHHBIC H
apoOMaTHUYeCKHe YIIeBOJIOPOAbI, CIIUPTHI, (DEHOIIBI, aJIbJIETH/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBieHHe TOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (OPMYNT OpPraHUYECKHX BEIIECTB OTIECIBbHBIX 2

KJIaCCOB, MCIIOJIb3YyS WX HA3BaHUS MO CHCTEMaTHMYECKOW M TPUBHAIBLHOW HOMEHKIAType (3TUJIEH,
alleTWIeH, IMuepuH, (eHos, (opManbaerui, YKCycHas KHcCioTa, INuiuH). Pacdersl mpocreimeit
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(opMyITbI OPraHMYECKOM MOJIEKYIIBI, HCXOsl U3 3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CaolicTBa
OpPraHHYECKUX
COCITMHEHUN_

OcHoBHOe coepkaHue

12

TCOPCTI/I‘leCKOC oﬁyqelme

OU3NKO-XMMHUYECKUE CBOMCTBA OPraHUYECKUX COEAMHEHUN OTHENbHBIX KiIaccoB (0COOEHHOCTH
KJaccu(uKay ¥ HOMEHKJIATYPhl BHYTPH KJIacca; TOMOJOTHYECKHHA psia U o0mias popmyIia; n30Mepus;
(u3HYECKre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MTOTYICHHS ):

— IpeneibHble YIJIeBOAOPObl (aJKaHbl M LUKIOANKaHbl). ['OpeHHe MeTaHa Kak OJUH U3 OCHOBHBIX
HMCTOYHUKOB TeIlIa B IPOMBIIIJIEHHOCTH U ObITy. CBOICTBA MPUPOJHBIX YIIIEBOJOPOIOB, HAX0XK/IEHUE B
MIPUPO/I€ U IPUMEHEHHUE AJIKAHOB;

— HempelenbHble (QJIKEHbl, AJKWUHBI U aJKaJWEHbl) U apOMAaTUYECKHE YIIIeBOJOpoAbl. lopeHue
alleTHJIEHA KaK HCTOYHUK BHICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBAPKH U PE3KH METAJJIOB

— KHUCJIOpOJCOepkKalllue COeUHEHNs (CTUPTHI U (EHOJIbI, KapOOHOBBIE KUCIOTHI U 3(PUPHI, aJIbIETH/IbI
U KETOHBI, >XHUpBL, yriaeBoibl). IIpakThueckoe mNpUMEHEHHE ATUJICHIJIUKOJIA, TIJHIepuHa, (eHoa.
[Ipumenenue Qopmanbpaeruia, ameragbAeruia, YKCYCHOM KHUCIOThl. MbUla Kak COJIM BBICHIUX
KapOOHOBBIX KHCIOT. MOOIIIHME CBOWCTBA MbIJia

— a3oTcojJepiallde CoelWHEHUs (aMMHbBI M aMHUHOKHUCIOTHL, Oenku). BbicokoMosekynspHbie
COeMHEHUS (CUHTETUYECKHEe M OMOJIOTHYEeCKH-aKTUBHbIE). MoHOMEp, MoJimMep, CTPYKTYpHOE 3BEHO.
[Tonumepu3arnus 3TUIEHa KaK OCHOBHOE HAINIPaBJICHUE €ro UCIIOJIb30BaHUSI.

['eneTnueckas CBs3b MEXKY KJIaCCAMHM OPTaHUYECKUX COETMHEHUN

IIpakTHYeckue 3aHATHS

CBolicTBa OPraHu4YCCKuX COC,I[I/IHGHI/Iﬁ OTACIBbHBIX KJIAaCCOB (TpI/IBI/IaJ'IBHaH U MCXKIAYHapoaHasd
HOMCHKIJIaTypa, XUMHUYCCKUC CBOfICTBa, CII0COOBI HOJ'IyLIeHI/Iﬂ)Z MpEaACIbHBIC (aJ'IKaHBI u I_II/IKJ'IOZUIKaHBI),
HCIIPCACIIbHBIC (aJ'IKeHBI, AJIKMHBI U aJ'IKaI[I/IeHI)I) H apoOMaTHYCCKUEC YIJICBOAOPOAbI, CIIMPTHI U (bCHOJ'IBI,
Kap6OHOBBIe KHCJIOTBI u B(prBI, aJIbACTU IbI u KETOHBHI, AMHUHBI u AMHWHOKHCJIIOTHI,
BBICOKOMOJICKYJIAPHBIC COCAUHCHUA. 3a,[[aHI/I${ Ha COCTaBJICHUC ypaBHCHI/Iﬁ XHUMHYCCKHUX peaKHI/Iﬁ C
Y9aCTUECM OPraHUYCCKUX BCIICCTB HA OCHOBAHWU UX COCTAaBa U CTPOCHU

CocraBinenue cxeM peakinuid (B TOM 4YHCIEe 1O TMPEAJIOKEHHBIM IIEMOYKaM IpeBpalleHuil),
XapaKTEePU3YIOIINX XUMUYECKHE CBOWCTBA OPTaHMYECKUX COCTUHEHHI OTAEIbHBIX KJIACCOB, CIIOCOOBI
WX TIOJyYEHHMsS] M Ha3BAaHUE OPraHMYECKUX COEJMHEHHM M0 TPHUBHAIBHOM WM MEXKIYHAPOJAHOU
CUCTEMAaTUYECKOW HOMEHKIIAaType.
Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETHYECKUX 3aJaHUl Ha CBOMCTBA OPraHMYECKHX
COEIMHEHUH OTJIENbHBIX KJIACCOB

JlabopaTopHasi pabora

JIaGopatopHas pabota «IIpeBpaiieHust OpraHn4ecKUX BELECTB MPU HarpPEeBaHUM».
[lonmyuenue sTHIIEHA U U3yYEHUE €r0 CBOWCTB. MoeIMpOBaHNE MOJIEKY]I U XUMUYECKUX TPEBPAIICHUN
Ha IpUMEpE dTaHa, STUJICHA, alleTHIIEHA U JIp.

OK 01
OK 02
OK 04
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Tema 4.3. OcHoBHOeE colep:xaHue OK 01
Wnenrudukarms Teopernueckoe odyuenue OK 02
OPraHu4eCKUX B T 5 0 OK 04
MOOPraHUYeCKue coeauHenns. I[lpuMeHenre M OMOJIOTMYECKAs pOJb  yriieBOaoB. OKHCIIEHHE
BCILCCTB, UX YIJIEBOJOB — HCTOYHUK DHEPTUM JKUBHIX Opranu3MoB. OONacTM NPUMEHEHUS AMUHOKHCIIOT.
3HateHue [peBpamenuss GENKOB NHUINM B OpraHusMe. buosormdeckume QyHKuUMU OenKoB. Buonormueckue
ngMeH? HHE B (GyHKIMYU KUPOB. PoIb Opranu4eckoil XMMuUM B PEIEHUH ITPOOIIEM MUIIEBON 6€30MaCHOCTH
HE;;E;ZI;;ITBGHHOﬁ Ponp opraHuueckoldl XMMHHM B pPEIICHHHM TPOOJIIEM SHEPreTHYEecKOd Oe30MacHOCTH, B PAa3BUTHU
eTETBHOCTH ME/IMIIHHEI, CO3aHUH HOBBIX MaTePHAIOB, HOBBIX HCTOUHHKOB SHEPTHH (abTEpPHATHBHBIE UCTOYHHMKH
deroneKa sHeprum). ONacHOCTH BO3JEHCTBHMS Ha JKHMBBIE OPTaHU3MBI OPraHMYECKMX BEINECTB OTIAEIHHBIX
KJ1accoB (YIJIEBOJOPOMBI, CIUPTHL, (PEHOJBI, XJIOPOPraHMYECKHE IMPOU3BOAHBIE, ANbICTHILI M Jp.),
CMBICII ITOKA3aTels IPeENIbHO JOIyCTUMOM KOHIIEHTPALUH
JlabopaTopHble 3aHATUSA
JlabopaTtopHnast pabota: «MnenTrudukaius opraHndecKuX COSAMHEHUH OTIEIHHBIX KJIACCOB»
WnenTnduKanus OpraHiIeckuX COeqUHEHUH OTAEIbHBIX KIAacCOB (Ha IPUMEPE albIEruI0B, KpaxMaa,
YKCYCHOM KHCIOTBI, O€NKOB M T.I.) C HCIOJBb30BaHUEM HX (U3HKO-XUMUYECKHMX CBOWCTB U
XapaKTEPHBIX KAYECTBEHHBIX peakuui. Jlenarypaumus Oenka npM HarpeBaHud. LIBeTHBIE peakuun
OenkoB. BO3HMKHOBEHHE AHAIMTHYECKOTO CHUIHAda C TOYKH 3PEHUS XUMHUYECKHX IIPOIECCOB IPH
NPOTEKAHMHU KA4€CTBEHHON PEAKIIMH, TI03BOJIAIONIEH NIEHTH(OUIMPOBATE MPEIOKEHHBIE OPIraHUYECKHE
BEIIECTBA
Pa3nean S. Kunernveckne 1 TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XMMUYECKHX PeaKIHii-
CkopocTh OcCHOBHOE coJIep:KaHue OK 01
XUMHUYECKUX Teoperndeckoe o0yueHune OK 02
PCaKLnH. CKOPOCTh PEaKIMH, €€ 3aBHCHMMOCTh OT Pa3IM4HBIX (PAKTOPOB: MPUPOJLI PEArMPYIOIIMX BEILECTB,
XuUMHIECKOE KOHLCHTPALMH pEarupyloMUX BEIECTB, TEMIEPAaTyphl M IUIOIIAAM PEAKIHMOHHONW HOBEPXHOCTH.
paBHOBECHE Tennosbie >pPeKTH XMMUUECKUX peaKluii. DK30- U SHAOTEPMUUECKUE, PEAKIIMML.
OGpaTUMOCTh peakiuii. XMMHYECKOE PAaBHOBECHE M €ro CMELIEHHE II0J IEHCTBUEM pPa3IMYHBIX
(GaKTOpOB (KOHLEHTPAIKUS PEAreHTOB UM MPOAYKTOB PEAKIHMH, NaBICHHE, TEMIIEPATYPa) Ul CO3AaHus
ONTUMAJILHBIX YCJIOBHH MPOTEKaHMsl XUMUYECKHX nporieccoB. [Ipunin Jle Illarense
IIpakTHYecKkne 3aHATHA OK 01
OK 02

Pemenne MPAKTUKO-OPUCHTUPOBAHHBIX 3aJJaHAM Ha aHaJu3 (I)aKTOpOB, BIMAOIIUX Ha HW3MCHCHHUC
CKOPOCTH XHMHUYECKOM peakuuun, B T.4. C MO3UIUNA 3KOJOTHYECKU uenecoo6pa3H0r0 IOBCIACHUSA B 6LITy
n pr,[[OBOfI ACATCIIBHOCTU B LCJIAX COXpPaHCHHUA CBOCTO 3J0POBbA U oxpymaromeﬁ HpHpOI[HOﬁ Cpcabl.
Pemenne MMPAaKTUKO-OPUCHTUPOBAHHBIX 3aJaHui Ha MNPUMCHCHUC TIPUHIUIIA Jle-Illatenbe nys
HaxXOXXJACHUSA HaAIIPpaBJICHUA CMCHICHUS PAaBHOBCCHUMA XUMHUYECKOMN pC€akiiukn " aHaliu3 (I)aKTOpOB,
BJIMAIOIHNX HAa CMCIHICHUC XUMHWYCCKOT'O PABHOBCCH

15




Pazneua 6. PacTBOpBI 2
Tema 6.1. OcHoBHOe coepkaHue 1 OK 01
TonsTue o Teopernyeckoe o0yueHue 1 OK 02
pacTBopax P ; = OK 07
aCTBOpPEHME KakK (HU3UKO-XMMHUYECKHH mporecc. PactBopel. CrocoObl MPUTOTOBICHHS PacTBOPOB.

PactBopumocts. MaccoBasgs 1onsi  pacTBOpeHHOro BemiectBa. (CMbICH IOKa3aTensl MPEAesbHO

JOTYCTUMON KOHIEHTPALUU U €T0 UCIOJb30BAHUE B OLIEHKE IKOJIOTMYECKOI 0€3011aCHOCTH.

[IpaBuna 5KONOrMYECKH LEJIECO0OpPA3HOro MOBEACHHUS B OBITY U TPYAOBOW JESITEIBHOCTH B LIEISIX 1

COXPAaHEHHUS CBOETO 3/I0pPOBbA U OKpY)KAloIleld MPUPOJHON Cpelibl; ONMAaCHOCTh BO3JIEHCTBUS HA JKUBBIE

OpraHu3Mbl ONPE/IEICHHBIX BEIIECTB.

Pemienne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUI Ha PACTBOPHI, UCIIOJIb3yeMble B OBITOBON U

IIPOM3BOJICTBEHHON JIESITEIbHOCTH YeJIOBEKa
Tema 6.2. OcHOBHOE coJiep:KaHue 1 OK 01
Hccnenosarne JlaGopaTopuble 3aHATHS 1 OK 02
CBOWICTB PACTBOPOB [ 1) SopatopHas oot [IpuroroBnenu TBOPOB [IpuroroBienu TBOPOB HHOM OK 04

patopHast pabota «lIpuroToBneHue pacTBOPOBY. PUTOTOBJIEHHE PACTBOPOB 33JaHHO

(MaccoBo#, %) KOHLEHTpaluuu (C MPaKTUKO-OPUEHTHUPOBAHHBIMU BOIPOCAMH) U OMpEIENIEHUE CpPeibl 1

BOJIHBIX pacTBOpOB. Pelienue 3a7a4y Ha MPUTOTOBIIEHUE PACTBOPOB
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COep:KaHMe (CoepKaHNe MPUKJIATHOT0 MOXYJIS)
Pasnen 7. Xumusi B ObITY H IPOM3BOJACTBEHHOM JeATEILHOCTH YeI0BeKa 6 OK 01
Xumus B 6biTy 1 [OCHOBHOE cOJIep:KaHHe 6 OK 02
HPOU3BOJICTBEHHOM | TeopeTnueckoe 00ydueHune 2 OK 04
ACATEIILHOCTH Hogeiimune 10CTXKEeHUSI XUMUYECKONH HAYKH U XMMHUYECKON TeXHOJoruu. Pob Xxumuu B o0ecrieueHuu OK 07
deJI0BCKa 9KOJIOTUYECKOM, SHEPTETUUECKON U MUIIEBON 0€3011aCHOCTH, Pa3BUTUH MeIUIIMHBIL. [IpaBuia moucka u 2

aHaJlM3a XUMHYECKOM HH(OpPMAlMM U3 PA3IUYHBIX HCTOYHUKOB (HaydyHas M y4eOHO-HaydHas

JIuTepaTypa, CpeAcTBa MaccoBoil uHopmarmu, cetb IHTepHeT)

IlpakTHyeckue 3aHATHSA

ITouck u aHanM3 KEHCOB O MPUMEHEHHH XMMHUYECKUX BEHIECTB M TEXHOJOTHH ¢ y4eToM OymyIiei

npodeccHOHAIbHOM ~ AEATEIbHOCTH [0  TeMaM:  BaOXHEWIIME  CTPOUTENIbHbIE  MaTepHallbl,

KOHCTPYKIIMOHHBIE ~MaTepUalibl, KpAacKW, CTEKJIO, KepaMHKa, Marepuanbl Uil SJIEKTPOHHKH, 4

HaHOMaTepuaibl, TEKCTUJIbHbIE BOJOKHA, WCTOYHHKMA HHEPrUU, OPraHUYECKME U MUHEpaIbHbIC

yoOpeHus, IeKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSI.

3amuTa: [IpencraBienne pe3ynbTaToB penieHus KeiHcoB B opMe MHUHH-I0KIIa/a C Pe3eHTaluei
CamocrositesbHas padora [IoaAroroBKka K NpoMe:KyTOYHOM aTTeCTALNH 2
IIpome:xyTounas arrecranus JudpepeHupoBaHHbIi 3a4eT 2

Bcero 72
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3. YCJIOBUSI PEAJIM3ALIUUA TPOT'PAMMBI OBIIIEOBPA30OBATEJIBHOI
JUCHUILINHBI

3.1. Jns peanusanmum mporpamMmbl 001eo0pa3oBaTeIbHON TUCIUILUIMHBI JOJDKHBI  OBITH
IIPEYCMOTPEHBI CIEAYIOIINE CIIEUAIbHbIC TIOMEIICHMUS:

KaOMHET XUMHUHM ¢ J1a0OpaHTCKONW KOMHATOH, B KOTOPOM HMMEETCS BO3MOXKHOCTh OOECIEeYUTh
cBOOOTIHBIN OCTYy B IHTEpHET BO BpeMsl yueOHOTO 3aHATHUS U B IEPUO]T BHEYUEOHOW EATETLHOCTH
o0yJaromuxcs. [lomemenne  kabunera ynoierBopsier  TpeOoBaHusiM  CaHUTapHO-
AMUAEMHUOJOrnYecKuX npasmi 1 HopmatuBoB (CaunlluH 2.4.2 Ne 178-02).

B kabunere umMeercs MyYJIbTUMEIUITHOE 00OpyIOBaHME, IOCPEICTBOM KOTOPOIO YYaCTHUKH
00pa30BaTENIbHOTO Ipoliecca MOTYT IpPOCMarpuBaTh BU3YalIbHYIO HH(MOPMALMIO IO XUMMHH,
co3/aBaTh MPE3EHTAI[UH, BUIEOMATEPUAIIbI U T. II.

B coctaB y4eOHO-METOMYECKOTO M MaTepHabHO-TEXHUYECKOIO OCHAIEHUs KaOMHEeTa XUMUU
BXO/JIAIT:

* MHOTO(YHKITMOHAJIbHBIM KOMIUIEKC MPEINo/1aBaTens;

* HaTypaJlbHble OOBEKTHI, MOJENH, MPUOOPHl U HAOOpHI Ul MOCTAHOBKU JAEMOHCTPALlMOHHOTO U
YUYEHUYECKOTO IKCIIEPUMEHTA;

* IeYaTHbIE U SKPAHHO-3BYKOBBIE CPEJICTBA OOyUCHUS;

* Cpe/ICTBa HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

* PEaKTHUBBI;

* IEPEYHU OCHOBHOM U JOTIOTHUTEIHHON y4eOHOM JINTEepaTyphl;

* BCIIOMOTaTeIbHOE 000PYI0BaHUE U UHCTPYKLIUU;

* OubMMoTEeUHBIN PoHA.

3.2. UudopmanuonHoe odecrieyeHue peau3anum NporpaMmmbl

[Tepedyennr pekoMeHyeMbIX YUeOHBIX H3aaHui, THTEpHET-peCypCOB, TOTIOJHUTEILHOM JINTEPATyPHI:
Ocnoenasa numepamypa:

1. AudunorenoBa, WM. B. Xumus | ydeOHUK M TPaKTHKyM IS CPEAHETO MPOQECCHOHAIBHOTO
oOpazoBanus / U. B. AudunorenoBa, A. B. baokos, B. A. IlonkoB. — 2-e¢ u3a., UCHp. W JOIL —
Mocksa : U3marensctBo Opaiit, 2023. — 291 c¢. — (Ilpodeccuonansuoe obpazoBanmne). — ISBN 978-
5-534-11719-6. — Tekcr : snekrpoHHbId // OOpazoBarenpHas mmiargopma HOpailt [caiT]. —
URL.: https://urait.ru/bcode/513807

2. Hukonbckuii, A.b. Xumus: ydeOHMK M MPAKTUKYM IS CpPEIHEro IpodecCHOHAILHOTO
ooOpazoBanusi/ A. b. Hukonbckuii, A. B. CyBopoB.— 2-¢ wusm., mnepepad. u pgom — Mocksa :
MzpatensctBo FOpaiit, 2023. — 507 c. — (Ilpodeccunonansnoe oOpazosanme). — ISBN 978-5-534-
01209-5. — Tekcr : onexrtpoHHeli // OOpa3oBarenpHas 1aThopma FOpadT [calT]. —
URL.: https://urait.ru/bcode/513537 (narta obpamienus: 09.11.2023).

3. Xumus :  y4eOHMK JuIsi  cpemHero mnpodeccuoHanbHoro ooOpazoBanus/ 0. A. JleGenes,
I'. H. ®ances, A. M. I'ony6es, B. H. Illanosan ; nox o6meii pemakuuert I'. H. ®@aneeBa. — 2-e usnm.,
nepepadb. u gom — MockBa: WsmarensctBo IOpaiit, 2023.- 431c.— (IIpodeccuonanshoe
ob6pazoBanue). — ISBN 978-5-9916-7723-3. — Tekcr : anexrpoHHbIi // OOpazoBaTenbHas miaTdopma
FOpaiit [caiit]. — URL: https://urait.ru/bcode/513073 (aarta obparmienus: 09.11.2023).
Jlonoanumenvhas numepamypa:

1. Audunorenosa, 1. B. Xumus. ba3oBslit ypoBeHs: 10-11 kaccsl : yueOHUK [l CpeTHETo 001Iero
obOpazoBanusi/ W. B. Aupunorenona, A. B. babkos, B. A. IlonkoB. — 2-¢ u3a., ucnp. W JOM. —
Mocksa : U3natensctBo IOpaiit, 2023. — 290 c. — (OOmeobpa3oBarenbublii nuki). — ISBN 978-5-
534-16098-7. — Tekctr : osnexTpoHHbIl // OOpa3oBarenbHas Miargpopma IOpaiit [caift]. —
URL.: https://urait.ru/bcode/530422

2. AudunorenoBa, U. B. Xumus. bazoBeiii ypoenb: 10—11 kmaccel : y4eOHUK Ui CpeTHETO
obmiero o6OpazoBanusi/ U. B. AndunorenoBa, A. B. babkos, B. A. [lonkoB. — 2-¢ u3a., uchop. u
norn. — MockBa : MzmarensctBo FOpaiit, 2023.— 290 c.— (OOmeoOpa3oBaTeIbHBIA ITUKIT). —
ISBN 978-5-534-16098-7. — TekcT : anekTpoHHbIi // ObpazoBatenbHas miatgopma KOpait [caiit]. —
URL: https://urait.ru/bcode/530422 (nata oopamenus: 09.11.2023).

3. Amapues, A. . OOmas xumus. COOpHUK 3aJaHUl C MPHUMEpaMHu pelleHui : yueOHoe mocobue
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https://urait.ru/bcode/513807
https://urait.ru/bcode/513537
https://urait.ru/bcode/513073
https://urait.ru/bcode/530422
https://urait.ru/bcode/530422

JUISL cpenHero mpodeccruoHalbHoro oopasosanus / A. M. Amapues, JI. . Adbonuna. — 2-¢ u3., UcIp.
u qon. — MockBa : U3narensctBo FOpaiit, 2023. — 127 ¢. — (Ilpodeccuonanproe oOpa3zoBaHUE). —
ISBN 978-5-534-09932-4. — TexkcT : anekTpoHHbI // Obpa3oBatenbHas miatgopma KOpaiT [caiit]. —
URL.: https://urait.ru/bcode/514556

4. T'nuaka, H.JI. O6mas xumuss B 2 T. Tom 1 : ydeOHUK JuIsi cpeaHero mnpohecCuoHaIbHOTO
obpazosanus / H. JI. 'munka ; nox pegaknueit B. A. [TonkoBa, A. B. badokosa. — 20-¢ uzn., nmepepad.
u jgom. — Mocksa : M3narensctBo IOpaiit, 2023. — 349 ¢. — (IIpodeccronanpsHoe 00pa3oBaHHE). —
ISBN 978-5-9916-9672-2. — TekcT : anekTpoHHbIi / Obpa3oBarenbHas miatdopma FOpait [caift]. —
URL.: https://urait.ru/bcode/512151

5. I'muuka, H.JI. O6mas xumust B 2 T. Tom 2: y4eOHHK sl CpeaHEro MPOQecCHOHATHHOTO
oOpasopanus / H. JI. I'munka ; mox penakuueii B. A. ITonkosa, A. B. badkosa. — 20-¢ u3j., nepepad.
u jon. — MockBa : U3narensctBo FOpaiit, 2023. — 383 ¢. — (Ilpodeccronanproe oOpa3zoBaHue). —
ISBN 978-5-9916-9670-8. — Tekct : anekTponHsii / Obpa3oBatenbHas miatgopma KOpaiT [caidt]. —
URL.: https://urait.ru/bcode/512504

6. 3aiines, O.C. Xumus. JlabopaTopHblii NMPaKTHKyM M COOpPHHUK 3ajad : ydeOHOe IMocoOme Jist
cpennero mpodeccuonanbHoro obpazoBanus/ O. C. 3aitiieB. — MockBa : U3garensctBo FOpaiit,
2023. — 202 c.— (ITpotdeccuonanpHoe o6OpazoBanue). — ISBN 978-5-9916-8746-1. — Tekcr
anexkTpoHHbIH // Obpa3zoBaTensHast miardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/513541
7. MapteiHoBa, T.B. Xumusa. YrmyOneHusrii ypoBenb. 10—11 kimacchl : ydeOHUK [UIsi CPEIHETO
obmero ob6pazoBanusi/ T.B.MaptemoBa, W. B. ApramonoBa, E.B.ToaynoB; mom oOmieit
penakiueir T. B. MapTeIHOBOM. — 2-¢ u3., ucop. u jgom. — Mocksa : M3garensctBo FOpaiit, 2023. —
352 c. — (O6meobpazoBatenpublii mHKI). — ISBN 978-5-534-16227-1. — TekcT : AMeKTpOHHBINA //
O6pasoBarensHas miatdopma FOpaiir [caiir]. — URL: https://urait.ru/bcode/530645

8. Pocun, U. B. Xumus. YueOHUK U 3aJauHUK : I CPEAHEro MpodecCHOHaIbHOro obpasoBanus /
H. B. Pocun, JI. I. Tomuna, C. H. ComoBreB. — Mocksa : U3garensctBo Opaiit, 2023. — 420 c. —
(ITpodeccuonanbuoe obpazoBanue). — ISBN 978-5-9916-6011-2. — Tekct : dIEKTPOHHBIH //
OoOpazoBarenpHas miargopma IOpaiit  [caiit]. —  URL: https://urait.ru/bcode/512022 (nara
obpamenus: 09.11.2023).

9. Tymukun, E. 1. Xumusa. B 2 4. Yacte 1. OOmas um HeopraHuyeckKas XUMHS . YICOHHK IS
cpennero npodeccruonanbHoro odpasosanus / E. U. Tynukun. — 2-¢ w3z, ucnp. u gomn. — Mocksa :
MzpatensctBo FOpaiit, 2023. — 385 c.— (Ilpodeccunonansnoe oOpazosanme). — ISBN 978-5-534-
02748-8. — Tekcr : omextpoHHbIi // OOpasoBarenbHas Iutatpopma IOpaiit [caiir]. —
URL.: https://urait.ru/bcode/513730

10. Tymukun, E.WU. Xumus. B 2 4. Yacte 2. Opranuyeckas XuMUs : Y4eOHUK ISl CPEIHETO

npodeccuonaapHoro ooOpazosanms / E. W. Tynukus. — 2-¢ wu3g., wuchop. U Aol — Mocksa :
MznarensctBo IOpaiit, 2023. — 197 c. — (IIpodeccuonanbroe obpazoBanue). — ISBN 978-5-534-
02749-5. — Tekcr : osnektpoHHsli // OOpaszoBarenbHas miaatdopma HOpaiit [calT]. -

URL.: https://urait.ru/bcode/513731 (marta obpamenus: 09.11.2023).

11. Xumus. 3amaunuk : ydeOHOe MmocoOMe Uit CpedHero mpoecCHOHaIbLHOro obpasoBaHus /
10. A. JleGenes [u mp.] ; mon obmel penakumeit I'. H. ®aneeBa. — Mocksa : M3natensctBo HOpaiir,
2023. — 236 c.— (IIpodeccuonanbHoe o6OpazoBanue). — ISBN 978-5-9916-7786-8. — Tekcr
aneKTpoHHbIN // Obpa3zoBatebHas mwiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513091
Humepnem-ucmounuxu:

1. hvsh.ru — Xypnan «Xumust B mKose».

2. https://postnauka.ru/themes/chemistry — nexruu no xumun Ha caiite [ToctHayka.

3. http://gotourl.ru/4780 (http://elementy.ru/) Hay4Ho-nOmyasIpHBIA HPOEKT «IJIEMEHTHI OOJIBIIONH
Haykn» (pu3MKa, XUMHs, MaTeMaTHKa, aCTPOHOMUS, HAyKH O >KHM3HH, Hayku o 3emiie). Hooctu
HAyKH, KHUTH, HAYYHO-TIOMYJISIPHBIC CTaThH, JICKIIUH, SHITUKIOTICTUH.

4. http://gotourl.ru/4783  (http://potential.org.ru/)  Caiir ~ HayYHO-TIOMYNISAPHOTO  JKypHana
«ITorenunany». XKypnan uzgaéres ¢ 2005 r., ¢ 2011 r. — pazaen «Xumus».

5. http://gotourl.ru/4785 (http://www.hij.ru/) CalT Hay4HO-TIONYISAPHOTO KypHala «XUMHS U
xu3HbY. KypHan uzgaércs ¢ 1965 r.
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http://potential.org.ru/
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6. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) Otkpsitast 31eKTpoHHas OHOIHOTEKA
xumudeckoro moprana «Chemnet», comepxut y4deOHble M HH(POPMALMOHHBIE MaTEpUANbl IS
IIKOJIBHUKOB W yuuTesned. B Hell MOXXHO HalTH yd4eOHMKH MO OOIIell W HeOpraHMYecKOW XHWMUH,
OpraHMYECKOM XUMHM, MYJIbTHUMEIUaMaTepuasbl, a TaKXKe 3aJaud XHMHUYECKUX OJIUMIIHAJ C
pELICHUSIMH, 337]a4 BCTYITUTEIBHBIX SK3aMEHOB I aOUTYPHUEHTOB.

7. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/) Wudopmaimonusie Matepuanbl 00
onummuanax: MOCKOBCKOM ropojckol, Bcepoccuiickoi, MeHnaeneeBckor, MexayHapOIHOM.
[IpuBeneHbl 3ajaun TEOPETUUECKUX M 3KCIIEPUMEHTANIBHBIX TYpOB, MOAPOOHBIE pEIICHUs, CIIUCKU U
dotorpadum nmodeauTenei.

8. http://gotourl.ru/7179 (http://chem.dist. mosolymp.ru/) Cucrema HIUCTaHIMOHHOTO OOYyYEHHUS,
HaIpaBJIEHHAs B IEPBYI0 OYepe]b Ha MOATOTOBKY K OJMMIIMA/JaM BCEX YPOBHEH — OT LIKOJBHBIX 0
Mexaynapoanoii. CailT coep>XUT OrpOMHOE KOJMYECTBO 3ajad, CrPYNIUPOBAHHBIX KaK IO TeMaw,
Tak ¥ 1o oiaumnuagam. [lo BceM OCHOBHBIM pa3jenaM XMMHUU NMPUBEAEH TEOPETHUECKUN MaTepHal
1 pa300paHbl PELIeHHs TUIIOBBIX 3aa4.

9. http://gotourl.ru/4790  (http://webelements.com/) Hané&xnast cnpaBouHas wuHpOpPMAIHS O
XMUMHMUYECKUX JIEMEHTaX U UX CBOICTBaX (Ha aHIJIMHCKOM SI3bIKE).

10. http://gotourl.ru/7180 (https://www.lektorium.tv) Hexommepdeckuii caidlT oHIalH-00pa3oBaHM,
COJIEP’)KUT MHOTO MHTEPECHBIX OO0pa30BaTEIbHBIX KYpCOB M BUACOJEKIUN Uil IIKOJHHUKOB,
CTYAEHTOB U yuuTenell. ECTb HeCKOIbKO KypCcOB M0 XUMUH.

11. http://gotourl.ru/4800 (https://www.cas.org/) Caiir Chemical Abstract Service — cambIid
aBTOPUTETHBIN B MUpPE XUMHUH WH(DOPMALIMOHHBINA HHTEPHET-pECypC (CalT MIaTHBIH).

12. http://www.organic-chemistry.org/ IToprai o opraHu4ecKOl XUMHH Ha AaHTJIUICKOM SI3bIKE.

13. http://www.xumuk.ru CaiiT 0 XUMUH: KJIACCHYECKUE YUCOHUKH, CIPABOYHUKH, SHIUKIIOMEINH,
MOKUCK OPraHMYECKUX U HEOPraHUYECKUX PEAKIMid, COCTaBJICHUE YPABHEHUHN PEaKIIUH.

14. http://orgchemlab.com/ Caiit, mocBsIEHHBII MPaKTHYECKO paboTe B 1abOpaToOpHH.
15.KoMmmbroTepHas cnpaBoyHas MpaBoBas CUCTEMA

4. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMSI OBIIIEOBPA3OBATEJIBLHO
TACIATITAHBI

KoHTposnb U oneHka pe3yabTaToB 00y4eHMsI OCYLIECTBIISIETCS IMpernojaBaresieM B Ipoliecce
MIPOBEJICHUS MPAKTUUYECKUX 3aHATUN U JIaOOPATOPHBIX PadOT, TECTUPOBAHHUSA, & TAK)KE BBIIIOJHEHUS
0oOyyarouMMuUCs WHAUBUAYAIbHBIX 3aJlaHUil, MPOEKTOB, HCciaeAOBaHUU. Pe3ynbTaThl 00ydeHHs
OTPEENAI0T, YTO OOydJaromuecs JOKHBI 3HATh, MOHMUMATh M JEMOHCTPUPOBATH MO 3aBEPLICHUU
W3YYEHUS TUCIUILINHBI.

Jis GopMupoBaHUs, KOHTPOJSIL M OLEHKH pPE3ylIbTaTOB OCBOCHUS Y4EOHOUM AMCHUILITUHBI
UCIOJIb3YEeTCSI CHUCTEMa OLICHOYHBIX MEpONPUATHH, MPEICTABISIONIAas COOOW KOMILIEKC Y4eOHBIX
MEpPOTIPUATH, COTJIACOBAHHBIX C pe3ylbTaTaMu oOyueHus u chopmynupoBaHHbIX ¢ yuetoM OI'OC
COO (mpenmetnsie pe3ynbTatsl o guciuminie) u @I'OC CIIO.

THunbI 0OLIEHOYHBIX

Ne | OK/IIK | Moayas/Pa3nen/Tema Pe3yabTaTr 00y4yeHus N
MeponpusiTHii

| OcHOBHOE CO/Iep:KaHue

dopmyupoBaTh
Pa3nen 1. OcHOBBI cTpOCHMS pMYyJTHp

1 0a30Bble MOHATHS U
BelllecTBa
3aKOHbI XMMHH
1. Tect «CTpoeHne aToMOB
CocTaBnsTh XMMHUYECKHE
. XUMUYECKUX JIEMEHTOB U
(bopMyIbl coelMHEHHH B .
CtpoeHue aToMOB IpUpOJa XMMUYECKOH
COOTBETCTBUU CO
XUMUYECKUX CBSI3W».
1.1 | OKO01 CTETNIEHbIO OKUCIICHUS
9JIEMEHTOB U NPHUPOJIA 2. 3ajauu Ha COCTaBJIEHUE
. XUMHUYECKHUX 3JIEMEHTOB,
XUMUYECKOH CBSI3U XUMHUYECKUX (popmyn
UCXOJIS U3 BAJIGHTHOCTH U .
JIByXaTOMHBIX COETUHEHUI
EKTPOOTPULIATEIBHOCTH
(oKcuaoB, cynb(puI0B,
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TUAPUJIOB U T.11.).

3. 3agaHus Ha
HCIIOJIb30BaHUE
XUMHYECCKOM CUMBOJIMKA U
Ha3BaHUM COCAUHCHHUI IO
HOMEHKJIAType
MEKIYHAPOJHOTO COK3a
TEOPETUYECKON U
MPUKIAJIHON XUMUU U
TPUBHAIIbHBIX Ha3BAHU
JIUISL COCTaBJICHUS
XUMUYECKUX HOpMyI
JIBYXaTOMHBIX COEIMHEHHIA
(oxcuoB, cynbhuIoB,
TUIPUIIOB U T.I1.) U APYTUX
HEOPraHUYECKUX
COE€IUHEHNN OTIEIbHBIX
KJIaCCOB

1.2

OK 01
OK 02

[Tepuoanueckuii 3aKOH
u tabauma J[. 1.
Menneneesa

XapakTepu3oBaTh
XHUMHYECKHE JIEMEHTEI B
COOTBETCTBHH C MX
ITOJIOKEHHEM B
MePUOINYECKON cucTeme
XHUMHYECKHUX 3JIIEMEHTOB
J.1. MenpneneeBa

1. Tect «MeTamnudyeckue /
HEMETAUIMYECKHE
CBOJCTBA,
ANEKTPOOTPHUIIATETHFHOCTD U
CPOJICTBO K DJIEKTPOHY
XHMUYECKHUX DJIEMEHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHHUEM U
MOJIO)KEHUEM B
MEePUOINYECKON CUCTEME
XHMUYECKHX DJIEMEHTOB
J.1. MennaeneeBay.

2. IlpakTryeckue 3aaHust
Ha YCTaHOBJICHHE CBS3H
MEXIy CTPOCHHEM aTOMOB
XUMUYECKHUX DJIEMEHTOB U
MIePUOIUYECKIM
W3MEHEHHEM CBOMCTB
XUMHYECKUX 2JIEMEHTOB U
UX COeOUHEHUN B
COOTBETCTBHHU C
MOJIOYKEHUEM
[Tepuoandeckoii cucreme.
3. IIpakruxo-
OPUEHTUPOBAHHBIE
TEOPETUUECKUE 3a/IaHUs Ha
XapaKTepU3aLHUI0
XUMHYECKUX DJIEMEHTOB:
«Mertaunaeckue /
HEMETaJNIMUSCKHE
CBOICTBA,
ANEKTPOOTPUIATENBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHYECKUX DJIEMEHTOB B
COOTBETCTBHE C UX
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9JICKTPOHHBIM CTPOCHUCM U
II0JIO)KEHUEM B
IIEPUOANYECKON CUCTEME
XUMHYCCKHUX JJICMCHTOB
JI.1. Menneneeay»

XapakTepu3oBaTh Kountpoasnas padora
Pazgen 2. Xumnueckue
2 eaKIHH THIIBI XUMHYECKUX «CTpoeHue BenecTsa u
p peakuui XUMHYECKHE PeaKIIHN»
1. 3amayu Ha cocTaBIECHHUE
YPaBHEHUH PEaKLNN:
— COeIUHEHHS, 3aMEIEHHS,
pasnokeHusi, 0OMeHa;
— OKHUCJIUTEJILHO-
BOCCTAaHOBUTEILHBIX
peakuui ¢
CocTaBiTh peakiuu HCIIOJIb30BaHUEM METO1a
COeIUHEHHNS, AJIEKTPOHHOTO OanaHca.
a3JI0)KeHHs1, 0OMeHa 2. 3amauyn Ha pacdyeT MacChl
OK 01 THnbl XUMHYECKUX P ’ ’ a p ..
2.1 . 3aMeICHHS, BellecTBa WK 00BEMaA
OK 04 peakuuit
OKHUCIUTENLHO- ra3oB [0 U3BECTHOMY
BOCCTAHOBHTEIILHEIE KOJIMYECTBY BEIIECTRA,
peakuuu Macce Wi 00bEMY OJTHOTO
W3 YYACTBYIOIIHUX B
pEaKINK BEIIECTB; PACUETHI
Macchl (00BEMa,
KOJINYECTBA BEIIECTBA)
MIPOJIYKTOB PEAKIIUU, ECITH
OJIHO U3 BEIIECTB UMEET
pUMecH
1. 3amaHus Ha cOCTaBJIEHUE
MOJIEKYJIIPHBIX U HOHHBIX
CocTaBiiATh ypaBHEHUS PEeaKIHii C y9acTHeM
XUMHUYECKUX PEAKITUN KHCJIOT, OCHOBAHHUH U
DIEeKTPOTUTHICCKAS .
HOHHOTr0o 0OMeHa ¢ COJICH, YCTAaHOBJICHUE
2.2 IUCCOLINALINASA U
. y4acTHEM A3MEHEHHUS KUCIOTHOCTH
HOHHBII 0OMeH
HEOPraHUYECKHUX cpebl
BCILICCTB 2. JJaboparopnas pabota
«THIBI XUMHUYECKAX
peaxuii»
HUccaenoBars cTpoenne KonTpoasHnas padora
3 Pa3znen 3. Ctpoenue u cBoiicTBa M CBOJCTBA «CBoiicTBa
HEOpPraHM4ecKUX BellecTB HEOpPraHUuYecKHuX HEOPraHu4YeCcKUux
BelecTB BeElECTB»
1. Tect «<Homenknarypa u
HA3BaHHE HEOPTaHHMUECKUX
BEIIECTB UCXOII U3 UX
Knaccugukanus, Knaccupunmponats H HCXOn
XUMHYECKON HOPMYIIbI UITN
HOMEHKJIaTypa 1 HEOPraHUYeCcKHe N
OK 01 COCTaBJICHHE XUMHYECKOU
3.1 CTpPOEHHUE BEIIECTBA B
(bopMyITBI HCXOIS U3
HEOPraHHYECKUX COOTBETCTBHH C UX
Ha3BaHM BEIIECTBA 10
BEIIIECTB CTPOCHHEM

MEXYHapOAHOW UIIU
TPUBHAIILHOU
HOMEHKJIATYpe».
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2. 3agauyu Ha pacyeT
MaccoBOM JJ0JIM (Macchl)
XHUMHYECKOTO AJIEMEHTA

(coenuHeHUs) B MOJIEKYJIe
(cmecn).
3. IIpakTrueckue 3aaaHus

o KaccuuKaIuu,
HOMEHKJIAType U
XUMHUYECKUM (popmyrmam
HEOPraHMYECKUX BEILIECTB
Pa3IMYHbIX KJIACCOB.

4. ITpakTryeckue 3aaHus
Ha OTpe/ieTIeHUe
XUMUYECKON aKTUBHOCTH
BELIECTB B 3aBUCUMOCTHU
BHJIa XUMUYECKOM CBS3U U
THIA KPUCTAIINIECKON
peIIeTKH

YcranaBnuBaTh
3aBUCUMOCTH (hPU3HKO-

1. Tect «OcobeHHOCTH
XUMHYECKHX CBOICTB
OKCHJIOB, KHCJIOT,
OCHOBaHUH, aM(POTEPHBIX
TUJIPOKCHUJIOB U COJICH».
2. 3aga”usa Ha COCTaBJIEHUE
YpaBHEHUN XUMHYECKUX
peaKkuii ¢ yyacTuem
MPOCTBIX U CIIOKHBIX
HEOPraHWYECKUX BEIIECTB:

XUMHYECKUX CBOICTB OKCHJIOB METAJLJIOB,
PU3NKO-XUMHYECKUE
OK 01 . HEOPraHUYECKUX HEMETa/UIOB ¥ aM(POTEPHBIX
CBOICTBa
3.2 | OKO02 BEIIIECTB OT CTPOCHUS 9JIEMEHTOB;
HEOPraHUYECKUX
BEIIECTB aTOMOB U MOJIEKYJI, a HEOPraHUYECKUX KHUCIOT,
TaK)Ke TUIa OCHOBaHUH U aM(pOTEPHBIX
KPUCTAIIMYECKON TUIPOKCHJIOB,
pelIeTKH HEOPraHUYECKUX COJICH,
XapaKTePU3YIOMINX MX
CBOMCTBA U CIIOCOOBI
MOJTy4EHUSI.
3. IlpakTuxo-
OPUEHTUPOBAHHBIE
TEOpeTUYEeCKHe 3aJaHUs Ha
CBOMCTBA U MOJIy4ECHUE
HEOPraHUYeCKHUX BEUIECTB
1. IIpakTuko-
OPUEHTUPOBAHHBIC 3a/IaHUS
10 COCTaBJICHUIO
UccnenoBath XUMHYECKUX PEaKInil C
OK 01 nentuduxarms KaueCTBEHHbIE PEaKLIUU acTUeM Heo Il)"aHI/I‘IeCKI/IX
3.3 | OK02 HEOPraniieciix HEO raHqul?:KI/lx y;lemeCTB 1/101?0}1},3 €MBIX
OK 04 BEILIECTB p ’ Y
BEILIECTB

2.JIaGopaTopHas pabora:

JUIA UX I/IIlCHTI/I(I)I/IKaI_II/II/I .

«U nenTudukanus
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Pasnen 4. CtpoeHue u cBoiicTBa
OpPraHu4YecKuX BelecTB

HccaenoBars cTrpoeHue
M CBOMCTBA
OpPraHUYeCKHX BelleCTB

KonTposbHas padora
«CTpoeHue U CBOIiCcTBA
OpPraHUYeCKHUX BElIeCTBY

4.1

OK 01

Knaccugukanmus,
CTPOCHHUE H
HOMEHKJIaTypa
OpraHn4eCKuX BCIICCTB

Knaccupummposats
OpraHMYeCKUE BEIIECTBA
B COOTBETCTBHU C UX
CTPOCHUEM

1. 3amaHus Ha cocTaBieHHE
Ha3BaHUN OPraHUYECKUX
COEAVHEHUH 110
TPUBHAIIBHON WIH
MEKyHapOHOU
CHUCTEMATHYECKOU
HOMEHKJIATYype.

2. 3ajaHus Ha COCTaBJIECHHE
MOJIHBIX U COKpAIIEHHbIX
CTPYKTYPHBIX GOpMYIT
OpraHNYEeCKUX BEILECTB
OT/IE€TbHBIX KJIACCOB.

3. 3agauu Ha ompesieNieHre
npocreiiei GopmyIibt
OPraHNYeCcKON MOJIEKYJIBI,
UCXOJS U3 JIEMEHTHOTO
cocrasa (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa
OpraHuYeCKUX
COEeIUHEHNN

VYcraHaBnIuBaTh
3aBUCUMOCTH (DH3HKO-
XHMHUYECKUX CBOMCTB

OPraHUYEeCKUX BEIIECTB
OT CTPOEHUS MOJICKYJI

1. 3amaHus Ha cOCTaBJIEHHE
YpaBHEHUN XUMUYECKUX
peaKkInii ¢ ydyacTuemM
OPraHWYEeCKHUX BEIECTB HA
OCHOBAHUU UX COCTaBa U
CTPOCHHUSL.

2. 3aga”usa Ha COCTaBJIEHUE
YPaBHEHUN XUMUYECKUX
peakuui,
WJUTFOCTPUPYIOLIUX
XUMUYECKHUE CBOMCTBA C
Y4E€TOM MEXaHU3MOB
MIPOTEKAHUS JaHHBIX
peaKkuii ¥ TeHETUYECKOU
CBSI3U OPraHUYECKUX
BEILIECTB Pa3HbIX KIACCOB.
3. PacuetHble 3a1a4u 1O
YPaBHEHUSIM PEAKIUI C
Y4aCTHEM OPraHUYECKUX
BEILIECTB.

4., JTaboparopnas paboTa
«ITpeBparmienus
OPraHUYeCKHUX BELIECTB

IIPU HarpPEBAHUMN»

4.3

OK 01
OK 02
OK 04

WNnentuduxarnms
OpPraHHYECKUX
BEIIECTB, X 3HAUECHHUE
Y IpAMEHEHHUE B
OBITOBOM U
MIPOU3BOJICTBEHHOM
IEITEILHOCTH
yeJIoBeKa

Hccnenosath
KaueCTBEHHbIE PEaKLIUU
OpraHUYEeCKUX
COEIMHEHHUH OTHEIBHBIX
KJ1aCCOB

1.IIpakTuko-
OPUEHTUPOBAHHBIC 3a/IaHUS
110 COCTaBIICHHUIO
XUMHYECKUX PEaKIuil ¢
y4aCcTUEM OPTaHUUYECKUX
BEIIICCTB, B T.U.
WCTIOJIL3YEMBIX JIJIST UX
uaeHTU(GUKAIIH B OBITY U

MMPOMBIINIJICHHOCTH.
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2.JIaboparopnast paboTa:
«U nenTrdukanus
OPraHUYECKUX COCTMHEHUIN
OT/ICTHHBIX KJIIACCOBY

Paznea 5. Kunernueckune u
TePpMOJUHAMHYECKHUE

XapakTepu3oBaTh
BJMSAIHHE PA3JIUYHBIX

5 ¢akToposB Ha
3aKOHOMEPHOCTH NMPOTEKAHUS
. paBHOBecHe U CKOPOCTh
XMMHYECKUX peaKiuuii .
XMMHUYECKHX peakuuid
IIpakTuko-
OPUEHTUPOBAHHBIC
XapakTepu3oBaTh
TEOPETUYECKHE 33JaHNs Ha
BIIMSIHUE KOHIICHTPAIIH
earu I[AX BEIIECTB U anajm3 QaKTopos,
p PyIo BIIMSIONINX HA U3MEHEHUE
TEeMIIepaTyphl Ha .
CKOPOCTH XHUMHYECKOU
CKOPOCTh XUMHYECKHX
N peakuuu. [IpakTuko-
OK 01 | CxkopoCTh XUMHUYECKHX peakuuii
. OPHUEHTHPOBAHHBIEC 33JIAHUS
5 | OKO02 | peakuuii. XumMuueckoe XapakTepu3oBaTh
Ha MTPUMEHEHNE TTPUHITUTIA
paBHOBecCHE BIIMSTHHE U3MEHEHUS
Jle-lllaTense mis
KOHIICHTPAIIMU BEIIECTB,
HAXOKJICHUS HAIPaBJICHUS
peaKIuu Cpebl 1
CMEIIEHUS PAaBHOBECHS
TEeMITIepaTyphl Ha o
XUMHUYECKON PEaKIuu
CMeEIIEHNE XUMUYIECKOTO
aHayu3 QaKTopoB,
paBHOBECHS
BIIUSIIOLIUX HA CMEILEHUE
XHUMHYECKOTO PaBHOBECHUS
HccaenoBaTh HCTHHHBIE
6 Pa3znes 6. PacTBopbl | pacTBOpPBI ¢ 3aJaHHBIMHU
XapaKTepUCTHKAMH
1. 3agaun Ha
MIPUTOTOBJICHUE PACTBOPOB.
2. IIpakTuko-
OK 01 OPUEHTUPOBAHHBIE
Paznuyarh ucTUHHBIE
6.1 | OK02 | IlonsTue o pacTBOpax ACTBODLL pacueTHbIC 3aJjaHus Ha
p p JUCTIEPCHBIE CUCTEMBI,
UCIOJIb3yeMble B OBITOBOM
Y TIPOU3BOJICTBEHHON
JIESITEIbHOCTH YeJIOBEKa
OK 01 . Hccnenosath GpU3nKo- JlaGoparopnas pabota
HccnenoBanue cBoiicTB .
6.2 | OK04 ACTBODOR XUMHUYECKHE CBOMCTBA «[IpuroToBnenue
p p HCTHUHHBIX PACTBOPOB pacTBOpPOB»
I IIpodeccuonaibLHO-OPHEHTHPOBAHHOE CO/lep:kaHMe (Co/iep:KaHue MPUKJIATHOTO
MOIYJIs1)
OuenuBartp
NMOCJIeACTBUS ObITOBOM N
Paszpnea 7. . 3ammuTa keiica (c yueTrom
U NIPOU3BOICTBEHHOM N
Xumus B ObITY H Oyaye
7 . JAeSiTeIbHOCTH YeJI0BeKa N
NPOM3BOACTBEHHOM JR— npogeccuoOHATbHOU
AeAITeIbHOCTH YeJI0BeKa . HAeSTeJIbHOCTH)
IKOJIOTMYECKOI
0e30macHOCTH
OK 01 Xumus B ObITY U OuenuBats nocnenctsus | Keiic (c yuerom Oymymeit
OK 02 IIPOU3BOICTBEHHOMN OBITOBOI 1 npoeccuoHaTbHON
OK 04 NEATENBHOCTH IIPOU3BOJACTBEHHOMN JIESTEIBHOCTH )
OK 07 YeJIoBeKa JIESITEIbHOCTH YeJIOBEKa ¢ | B03MOXHBIE TEMbI KEIMCOB:
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no3unuii skosornueckoit | 1. [orennenue kumara u
0e30macHOCTH BBICBOOOK/IEHHUE Ta30BbIX
TUJPATOB CO JHA OKEaHa.
2. bynymue matepuanbl
JUTsl aBUa-, MAIlIMHO- U
PUOOPOCTPOCHUS.
3. HoBble Matepuais! 1jis
COJIHEUYHBIX OaTapei.
4. JIexkapcTBa Ha OCHOBE
PACTUTENBHBIX ITPENapaToB

TCXHOJIOTHUU:

Oo6pa3oBarejibHbIE TEXHOJIOTHU

HpI/I HU3YUYCHUHN JUCHUIINIMHBI IPUMEHATIOTCSA CICAYIOIINC O6pa3OBaTCJ'II)HBIC U UHTCPAKTUBHBIC

TEXHOJIOTUS aIalITUBHOTO O0yUYEeHMUS;

TEXHOJIOTUSI ”HPOPMAITMOHHO-KOMMYHHUKAITMOHHOT'O O0yUEHUs;
TEXHOJIOTUSI IPOEKTHOTO 00Y4YEHHUS.

JIEKIMS-BA3YyaTU3aLIHS

JIEKIUS ¢ TPUMEHEHUEM TEXHOJIOTUH IPOOJIEeMHOT0 00y4YeHUS
JIEKIMSI-THATIOT

BCTPEUH CO CIEHUATUCTaMU COOTBETCTBYIOLIETO MPOdUIs U T.11.
OpraHu3aIus TEMaTUYECKUX MEPOIIPUATHIN, IKCKYPCUH U T.1I.
pelIeHre KOHKPETHBIX MPOPECCUOHAIBHBIX CUTYallUN

TecToBbIE BOIIPOCKHI VISl IPOBCACHUA TCKYIIECI0 KOHTPOJIA 10 TUMCHUIIJIHHE

/

Bonpocsl OTBETHI

XUMHYECKHUH DJIEMEHT - 3TO a) BHUA aTOMOB C OJMHAKOBBIM 34pPsAJI0M SApa,

0) aneKTpoHEeNTpaIbHas YaCTHIIA, COCTOSIIAS U3
MOJIOKUTEIBHO 3aPsDKEHHOTO aTOMHOTO sJipa |
OTPULATENILHO 3aPSKEHHBIX 3JICKTPOHOB;

B) OTPHUIIATEIHHO 3apsSKEHHBINA HOH;

T') OJIOKUTEIILHO 3apSKEHHBIN HOH.

ﬂ,[[pO aToMa COCTOUT U3 YaCTHII: a) HeﬁTPOHOB H JJICKTPOHOB

0) MPOTOHOB U HEUTPOHOB
B) IPOTOHOB U 3JIEKTPOHOB
I') HEUTPOHOB

DnekTpoHHas (popmysia BHEIIHETO a)3S!
ANIEKTPOHHOTO CJIOS MarHus 6)3S %p’

B) 3S %p?
r) 35?2

[leprou4HOCTH B U3MEHEHHUH a) MepUOINYECKOTO MMOBTOPEHUS YnCIa
CBOMCTB XUMHUYECKHX DIIEMEHTOB 9JIEKTPOHOB Ha BHEIITHEM YPOBHE B aTOME;
SIBJISIETCS PE3YIBTATOM 0) Bo3pacTaHusl 3aps/a sapa;

B) BO3pacCTaHusA YUClia 3JICKTPOHOB HAa BHCIIHEM
YPOBHE;

F) BO3pacCTaHuA 3apsaa Aapa U 4ucia 3JICKTPOHOB
Ha BHCITHCM YPOBHC

Jli1s coJieit 1 OCHOBHBIX OKCHJIOB a) MOHHas
XapaKTEepEeH BUJI XUMUYECKOM CBSI3U 0) KOBaJICHTHAsI HETIONIIPHAs

B) MeTaJuIMuecKas
') KOBAJICHTHAsI MOJISIpHAs

AnnoTpornHsle MOAU(UKALIUY - ITO a) O2u O3
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6) O2u SO2
B) O2u SO3
r) Oou CO2

7 Peaknusi, ypaBHeHHE KOTOPOI
Zn +2 HCI = ZnCl; +H21 oTHOCHTCS K
peaKuusm:

a) COeTMHCHUS
0) pazyoxxeHus
B) 3aMCILICHUS

r) oOMeHa

8 HcrrHHEBIE PACTBOPHI UMEIOT pa3Mepbl
JUCIIEPCHBIX YACTHI]

a) MeHee 1 HM

6) or 1 1o 100 am
B) 6os1ee100 HM
r) pasHo 100 HM

9 Kucnots! umerot popmyiny a) CO2
6) H.CO3
B) K2CO3
r) NaOH
10 | OO6BémM rasa Bogopoa, oopasyromerocss | a) 22,4 1;
MpU B3aMMOJICUCTBUM IIMHKA Maccou 6,5 | 0) 11;2 m;
IPaMMOB C XJIOPOBOJOPOAHOM kucimoToi | B)1,12 i;
10 YPaBHEHHIO PEAKIUN r) 2,24 .

Zn +2 HCI = Zn Cl +H>7 cocrasinser:

11 | AmdoTepHbIe COEAUHEHUS — 3TO
COCIMHEHUSI, KOTOPBIE B 3aBUCHMOCTH OT
YCJIOBH, B3aUMOJEHCTBYIOT C
BEIIECTBAMU

a) KUCJIOTaMH;

0) OCHOBaHUSIMH;

B) KHCJIOTAMH U IIEJI0YaMH;
T') MPOCTHIMH BEIIECCTBAMHU

12 | Cepnas kucCIIOTa ¥ THAPOOKCH HATPHUS
MIPUMEHSIOTCS B aKKYMYJISITOPHBIX
Oatapesix, Tak KaKk OHU:

a) HEDJICKTPOJIUTHI

0) crmaObIe PICKTPOJIUTHI
B) CHJIbHBIE JIEKTPOJIUTHI
') CPETHUE ICKTPOTUTHI

13 | IIpumeHeHne MeTaIoB B KAYECTBE
MIPOBOJIHUKOB OCHOBAHO Ha CBOMCTBax

a) TBEPAOCTD

0) 3JEKTPOIIPOBOTHOCTH
B) TUIACTUYHOCTh

I') TETIONPOBOHOCTD

14 | CkopocCTh XUMHYECKOH peaKInu
TOPEHUS CePhI B KUCIIOPOJIe
YMEHBIIIACTCS TIPH

A) yBeIMYEHUU KOHIEHTPALMU KUCIOPOIa

b) noBbiieHny TeMIeparypsl

B) nonmwxkenuu remnepaTypbl

') yBenmuyeHnn KOHIEHTPALUU OKCHIA cepbl (4)

Bapuant 2

Ne | Bompocsl OTtBeTbl
/1

1 DJIeMEHT aJIOMHUHUH - 3TO A) Metan

b) nepexoaHbIit
B) Hemertamn
') uHepTHBIN

2 ATOM COCTOUT M3 qaCTHulIl:

a) HEMTPOHOB U DIIEKTPOHOB

0) IPOTOHOB U HEUTPOHOB

B) MPOTOHOB M AJIEKTPOHOB

T') U3 MOJIOKUTEIBHO 3aPsHKEHHOTO aTOMHOTO
si7ipa ¥ OTPULATEITBHO 3apPSDKEHHBIX

HIIEKTPOHOB
3 DnexkTpoHHas GOpMyJia BHEIIHETO a)3S?
NIEKTPOHHOTO CJI0s1 HaTpHUs 6)3S%p°
B) 3S %p?
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r) 35?2
4 B rnaBHbIX noArpynmnax ¢ yBeaIm4eHUeM A) ocnabeBaror.
3apsa sapa METaJUIMYECKUE CBOKMCTBA b) He uzmensitores;
B) ycunusatorcs;
') u3MeHsI0TCSI NEPUOINYECKU.
S) [Ipocthie BelecTBa, 00pa30BaHHBIE A) KOBaJIeHTHasl HEMOJISIPHAS
HEMeTalIaMH, UMEIOT CBSI3b b) xoBaneHTHas noJsipHAs
B) meramnnueckas
I') nonnas
6 AnnotpornHsie MOAU(UKALINY - ITO a) rpauT u anmas
0) rpadur u cepa
B) rpadut u pocdop
) rpa@uT U KpeMHUH
7 Peakuus, ypaBHEHHE KOTOPO a) COeIMHEHUS
2Fe(OH)3 = Fe203 +3H20 - Q 0) pa3oxeHus
OTHOCHTCS K PEaKIIsIM: B) 3aMEIICHHS
r) oOMeHa
8 CycneH3nu uMEer0T pa3MepPhbl TUCTIEPCHBIX a) meHee 1 HM
JaCTHUII 6) ot 1 1o 100 aHM
B) 6osiee1 00 M
r) paBHo 100 HM
9 KucnoTHbIi OKCHU]T YIIIEKUCIBIN a3 UMEIOT a) CO2
bopmymny 6) H.CO3
B) K2CO3
r) NaOH
10 | OTHOCHUTENBbHAS MOJIEKYIISIpHAST Macca A) 123;
Boasl H2O cocrasiser: b) 46;
B) 18;
') 44
11 | Ca He B3aUMOJCHCTBYET C BEIICCTBAMHU: a) CuCly
6) HCI1
B)NaCl
r) HO
12 | CoxkpaléHHOMY HOHHOMY YPaBHCHHIO A) Ca(OH), + H2SO4 = CaS0.] +2H20
OH +H"=H,0 b) CaCOz = CaO + CO21
COOTBETCTBYET MOJICKYJISIPHOE B) Ca(OH); +2H CI = CaCl; + 2H,0
I') 2Fe(OH)3 = Fe203 +3H,0
13 | CxuKeHHBIN Ta3 U KUAKUE YTIEBOAOPOIBI A) MOIOIIIUX PaCTBOPOB;
MIPUMEHSIOTCS B 00CIy:)KUBaHUH aBTOMOOWIs | b) 1t oxnmakieHus: paiuaTopos;
B KayeCTBe: B) snektposutos;
I') roprouero
14 | PaBHOBecHe XUMHUYECKOM peakiuu A) IpUMEeHEHUH KaTalu3aTopa
T NO+022NO;-Q b) yBennuenun naBieHus
Byzner cmemarbest B CTOPOHY MPOIYKTa B) ymenb1ieHnn faBieHus
peaxIuu npu ') moBhIIIIEHUH TEMIIEPATYPHI
15 | TexHuueckoe keJe30 MoIy4aroT METOI0M A) aneKTponu3 coyei
b) BoccTaHOBIIEHE KOKCOM M OKCHJIOM
yIriIepojia U3 *KeJe3HbIX Py
B) ruapomeramnyprus
I') anromorepmust
Bapuanrt 3
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Bomnpocer

OTBETHI

MeTamisl - 3TO JIEMEHTBI, aTOMBI
KOTOPBIX HA BHELIHEM YPOBHE UMEIOT

a) 1 — 2 anexTpoHa, JErko OTIA0T UX;

0) OoJiblIe 2 3JEKTPOHOB, IPUHUMAIOT UX;

B) 8 2JIEKTPOHOB;

r) 2 — 3 3JIeKTpoHa B 00pa3yroT aMpOoTepHBIC
COCTMHEHUS

3apsiz szpa omnpenensieTcs

A) NOpsAAKOBBIM HOMEPOM 3JIEMEHTA
b) aroMHoi#1 MoJsieKyIsIpHOM Maccon
3JIEMEHTA

B) konruecTBOM HEUTPOHOB

I') Homepom neproja, B KOTOPOM
PAaCIOJIOKEH IIEMEHT

VKaXuTe 3JEMEHT C 3JIEKTPOHHOMN
xondurypanueit 1s? 2s2 2p® 3s? 3p°

a) gocdop

0) xy0p

B) Opom

') ATIOMUHUHN

B manbpix mepruogax ¢ yBenmueHUEeM
3apsija sijipa MeTaJUIMYeCKue CBOMCTBa

A) ocnabeBaror.

b) He uzmenstorcs;

B) ycunusatorcs;

') n3MEHSI0TCS TEPUOTUTUECKH.

XuMHYecKasi CBSI3b B MOJIEKYJIaX HUTpaTa
HATpHUs ¥ XJIOPa COOTBETCTBEHHO

A) MOHHas U KOBAJICHTHAsl HEMOJIsIpHAs

b) nonnas u xoBajeHTHas NOJsIpHAs

B) metannuueckast 1 KOBaJe€HTHas MOJIpHAs
') MeTannuyeckasi U KOBaJeHTHAS
HEMOJISIPHAS

AnnoTpornHbie MOAU(DUKALIMY - ITO

a) KUCIIOPOJ U 030H

0) KUCIOPO U YTICKUCIBIN Ta3
B) KHCJIOPOJI ¥ BOJOPO/T

T') KHCJIOPOJ U a30T

Ca(OH); + H2S04 = CaS04| +2H20 +Q

a) COCTMHCHUS
0) pasnoxeHus
B) 3aMEIIICHHS

r) oOMeHa

KOJ'IJ'IOI/I,Z[HHG PacCTBOPBI UMCIOT Pa3MEpPhbI
JUCIICPCHBIX YaCTUILL

a) meHee 1 HM

6) ot 1 1o 100 M
B) 6osee100 HM
r) paBHo 100 HM

OcHoBanue nmeer hopmyiy

a) CO2

6) H2 COs
B) K2COs3
r) NaOH

10

CokpallleHHO€ HOHHOE YpaBHEHUE
pEeaKIMy HEUTPAIU3ALMU MEXKTY
TUIPOOKCUIOM KaJIbLUs U CEPHOU
KHUCJIOTOH - 3TO

A) Ca(OH)2 + H2SO4 = CaS04] +2H20 +Q
B) Ca?" + 20H +2H" +S0,2 = CaSO4] +
2H,0+Q

B) Ca** + 20H +2H" +2CI = Ca®* +2Cl " +
2H,0+Q

I') OH +H" =H,0+Q

11

Kucnotel B3auMo1eCTBYIOT C
BEILIECTBAMMU:

a) KUCIIOTaMH;

0) OCHOBaHHMSIMH;

B) KMCJIOTAaMH U IEJI0YaMH;
') HEeMeTaJJlaMU

12

OtHocHTenbHAS MOJICKYJIIpHast Macca

A) 123;B) 44; B) 18;T) 46,

28




yraekucsioro raza COz coCcTaBIsIeT:
13 PactBop cosu kapOoHaTa HATPHUS A) st MOVKY IBUTATEIIs aBTOMO OIS
Na>CO3z npuMeHsIroT: b) 151 3anuBKM B paauaTop
B) 14 3apsaaku akkymyistopa
I') kak ToTIMBO
14 YKaxxurte ycioBus, IPU KOTOPBIX A) HOHWXKEHUE TeMIIEpPaTyphbl
PaBHOBECHE CMELIAETCS B CTOPOHY b) nonwmxenune naBieHus
o0pa3oBaHUs aMMHaKa B) yMeHbIIeHUE KOHIICHTPAITUH HCXOTHBIX
T 7 N2+ 3H22NH3 + 92 kJx BEIIECTB
I') oTka3 ot kataymzaTopa
15. CrinaBel kernesa: 4yryH U CTallb A) aneKTpou3 coJieit
MIOJIy4al0T METO/I0M b) BoccTaHOBIIEHNE KOKCOM M OKCHJIOM
yriaepojaa U3 KelIe3HbIX Pyl
B) runpomeramnyprus
I') amromorepmust
Bapwnanr 4
Ne /it Bonpocsl OTBETHI
1 B nacrosiiee BpeMst OTKpBITO o0111ee A)63b)100B) 110T") 113
KOJIMYECTBO 3JIEMEHTOB
2 Uucno sHepreTuyeckux ypoBHeEH B arome | A) HOMEpOM MOATPYIIbI, B KOTOPOit
onpenensercs HAXOJMUTCS IEMEHT
b) Homepom nepuoga
B) nmopsakoBeiM HOMEpOM
') atToMHO#1 MOJIEKYIISIPHOM MacCcoOu
3 DnekTpoHHas (popmMysia BHEIIHETO a)3S!
AIIEKTPOHHOTO CJIOS yriiepoja 6)4S 2p°
B) 2S ?p?
r) 35?2
4 C yBenuyeHueM 3apsja sapa B TJIaBHBIX A) ocnabeBaror.
MOArpyIIax HeMeTaJuInueckue cBoiictBa | b) He nu3Mensiores;
B) ycunmBarorces;
') u3MEHSAIOTCS TEPUOTUTUYECKH.
5 HoHHas cBs3b XapaKTepHa A)HC1Bb) NaCIB) H>T') C
6 [IpuuuHbI amIoTponus yriepoaa A) pazHoe KOJIMYECTBO aTOMOB
b) pa3ubie KpuCTAIIIMYECKHUE PEIIETKH
B) paznuuus B cBOMCcTBax
I') paznuunas TBEPAOCTH
7 " Nz + 3H22NH3 + 92 kJIx a) HeoOpaTumas
0) oOparumas
B) KaTaJIUTHYECKas
') HeKaTaJuTHYeCcKas
8 OMyIbCUH 3TO TPYOOAHCIIEPCHBIE a) MeHee | HM
CHUCTEMBI C pa3MEpPOM YaCTHII 6) ot 1 1o 100 HM
B) 6071ee100 HM
r) pasHo 100 HM
9 AmdoTepHbIe THIPOKCUIBI 3TO a) CO2
0) H2CO3
B) K2COs3
r) AI(OH)3
10 Macca okcua KanbIusi, 00pa3yromerocs A)2,81;b)56T;B)281;1)5,6T.
TIPH pa3NIoKEHUU KapOOHATa KABITUS
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Mmaccoit 50 r?
CaCOs3 = CaO + CO21
11 OKHCIUTEIHLHO — BOCCTAHOBUTEILHBIC A) Ca(OH)2 + H2SO4= CaS04| +2H20
peakuuun +Q
b) CaCO3 = CaO + CO21
B) Ca(OH)2+2H Cl = CaCl, + 2H,0
I') CoHs + Ho0 = CoHs OH
12 Cpena kucnasi B pacTBope A) NaOH
b) HCI
B) NaCl
I") NaNO3
13 Mertan — 0CHOBa Y€PHBIX CILIABOB A) menp
b) 301010
B) xeneso
I') Mmarumii
14 CKOpOCTh XMMHUYECKON peakliuy TOpeHust | A) yBEIMYEHUU KOHLEHTpaluu
Cephl B KHCIIOPO/Ie KHCJI0po/ia
2S + 302 = 2503 b) noBbImeHnn TemMmeparypsi
YMEHBIIAeTCs TIPU B) noHmkeHnn TeMiiepaTypbl
') yBenn4eHNN KOHIIEHTPAITUHN OKCHIA
cepsl (4)
15 [TpupoHBIM CBIPBEM N1TIs A) U3BECTHSIK
MIPOMBIIIJIEHHOTO TIPOHU3BOICTBA b) xucmopon
HeraméHo u3BecTr (OKCUIA KaabIlns) B) ruapokcun kanbims
CITYXKUT I') cynbdat xanpius
Bapwuant 5
Ne /it Bomnpocsr OTBeTHI
1 Bocbmyto rpyrimy Ti1aBHYO TOATPYIITY A) MeTasuibl
00pa3yroT JIEMEHTHI b) Hemeranib
B) nepexonbie
I') uaepTHbIC
2 N30Tombl 211eMEHTOB UMEIOT A) 0JIMHAKOBOE YUCIIO HEUTPOHOB
b) onnnakoBoe MaccoBO€ YUCIIO
B) pazHoe umnciio HeHTPOHOB
I') pazHoe 4KCIIO0 MPOTOHOB
3 DnexTpoHHas GopMysa BHEIIHETO a)3S?
ANIEKTPOHHOTO cJ0s1 Opoma 0)4S %p°
B) 3S %p?
r) 35?2
4 B nepuonax ¢ yBenuueHnueM 3apsiga sapa | A) ocinabeBaror.
HEMETaNTHYECKHEe CBONCTBA b) He uzmenstorcs;
B) ycunusatorcs;
') U3MEHSIOTCS TEPUOTUIECKH.
5 Jl71s MeTannoB XapakTepeH BU A) noHHas
XMUMHUYECKOH CBSI3U b) xoBaneHTHas HEMoOJIspHAS
B) KOBAJCHTHAs MOJISIPHAS
') MeTaJNInYecKas
6 SIBneHue CyeCTBOBAHUS HECKOIBKHUX A) ancopOrust
BEIIECTB , 00pa30BaHHBIX OJHUM b) uzomepus
3JIEMEHTOM, Ha3bIBaeTCs B) romonorus
I') nzomepust
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7 Peaknust coequnenusi, oopatumasi, Karan.
5K30TEpMUYECKas, KaTaJIUTUYECCKAS T A)N2+3H22NH3 +Q
b) CaCOs3 = CaO + CO21- Q
B) 2Fe(OH)3 = Fe;03 +3H20 - Q
I') Zn +2 HCIl = ZnCl; +H21T + Q
8 CwMor - 3T0 AucriepcHasi CUCTEMA, A) npu coueTaHUM MbUIEBBIX YACTUIL U
obOpasytomascs B atmocdepe Karejb TyMaHa;
b) npu pacTBopeHMH TBEPABIX YACTHII B
BOJIE;
B) npu nepemeninBanuu Macei B BOJE;
') mpu mepeMenmBaHuy TBEPIBIX YACTHUIL
MEXy co00it
9 Counb - 310 a) CO2
6) H2COs
B) K2CO3
r) AI(OH)3
10 Macca okcujia Kanbiiusi, 00pa3yromerocs A)2,81;b)561;B)281;1)5,6T.
MIPH pa3iio’KeHUHU KapOoHaTa KaJbLus
Maccou 5 r?
CaCO3 = CaO + CO21
11 [[émoun B3aUMOJEHCTBYIO C BEIIECTBAMH | a) KUCJIIOTAMU,
0) OCHOBaHUSAMU,
B) KHCJIOTAaMH U TIEJI0YaMH;
') MeTajslaMu
12 Heanexkrposutsl - 310 A) x10pua HaTpUs
b) cepnas kucnora
B) runpokcu HaTpus
') 6ensun
13 CrinaBel B aBTOMOOUIIECTPOCHUN A) muH
OPUMEHSIIOT JUIsl IPOU3BOJICTBA b) 1060BbIX cTEKON
B) neraneii npurarens
I') yrutotHuTENEH
14 [Ipu yBenuueHnH KOHIICHTPAIIUHA OKCHIA A) 1,5 paza
azoTta(2) B 3 pa3a CKOPOCTh peaKIuu b) 3 paza
2NO + O2 = 2NO B) 6 pa3
YBEJIIUYUTCS B I') 9 pa3
15 [lemovHbIC METAJUIBI ¥ TAJIOTCHBI A) anekTposu3
MOJIy4alOT METOIOM b) BoccTaHoBIeHNE KOKCOM
B) runpomerannyprus
I') amomoTepmus
OTBeTHI
Tecrosoe Bapuant Ne 1 | Bapuant Ne 2 | Bapuant Ne 3 | Bapuant Ne 4 | Bapuant Ne 5
3a/laHue
1 a 0 a r r
2 0 r a 0 B
3 r a 0 B 0
4 a B a B B
S a a a a r
6 a a a 0 r
7 B 0 r 0 0
8 a B 0 B a
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9 0 a r r 0
10 r B 1] B a
11 B r 1] 1] a
12 B B r 1] r
13 0 r a B B
14 0 r a 1] B
15 r r 1] a r

Bomnpocsl k 1ud¢epeHuMpoBaHHOMY 3a4eTy
1. Xumus B COBpeMEHHON CUCTEME HayK.
2. OCHOBHBIC IOHATHS W 3aKOHBI XHUMHH.
3. CoBpeMeHHbIE MPECTaBICHUS 00 AIEKTPOHHOM CTPOEHUHU aTOMOB AJIEMEHTOB. KBaHTOBBIE UMCa.
[Tpunnun [Taymn.
4. 3aKOHOMEPHOCTH pACIpEAEICHHs] IEKTPOHOB IO YPOBHSAM M MOJYpPOBHSM, 3JIEKTPOHHBIE
(dbopmyiel 1 cxembl nieMeHToB. [IpaBuno XyHaa.
5. JluHamuka H3MEHEHMs] aTOMHBIX paJMYCOB C POCTOM MOPSIKOBOTO HOMEpa »dJeMEeHTa B
nepuoanudeckon cucreme [[.11.Menneneesa.
6. 3aKOHOMEPHOCTU TIPOSIBICHUSI aTOMaMH BAJICHTHOCTH M CTETICHH OKHUCIEHUS B 3aBUCHUMOCTH OT
MIOJIOKEHUSI AJIEMEHTOB B TIEPUOINYECKON crCTEME.
7. 3aKOHOMEPHOCTH M3MEHEHUS 3JIEKTPOOTPULIATEIbHOCTH 3JIEMEHTOB MEePUOJINYECKON CHUCTEMBI U
MPOSIBJICHUSI UMW METAJUTMYHOCTH U HEMETAJUTMYHOCTH.
8. YcnoBus o0pa3oBaHUSI KOBAJEHTHOW CBSI3U. XapaKTEpUCTHKAa €€ CBOMCTB — HACHIILIEHHOCTH,
KpaTHOCTH, TIOJIIPHOCTH, HAIPABJIEHHOCTH.
9. KoopauHarimoHHast CBsI3b Kak 0COOBIN BU]T KOBAJICHTHOM CBSI3H.
10.MonHas CBSA3b: CBOMCTBA, CXOACTBO M OTJIMYHUS OT KOBAJICHTHOM.
11.CymHOCTh BOIOPOIHOM CBSA3U. MEXKMOIEKYISIPHBIE B3aUMOICHCTBUS.
12.IToHsATHE O CKOPOCTH XUMHYECKOHN peakIuy U equHunax e€ nsmepenns. Knaccuduxarus peakmuit
[0 MEXaHU3MaM UX MPOTEKaHUS.
13.3akoH neilcTBUS Macc; poJib KOHIEHTpPAlMi B3aMMOJECUCTBYIOIIMX BEHIECTB B TOMO- H
reTepOreHHbIX CUCTEMAX.
14.YcrnoBus BIUSHUS JaBJICHUS Ha CKOPOCTb TEUEHHUs XMMHMUYECKUX peakuuid. BwipakeHue 3akoHa
NEUCTBYIOUINX MAcC JJIsl PEaKIMK, B KOTOPOIl y4acTBYIOT Ta3bl.
15.BiusiHue Ha CKOPOCTh XMMUYECKUX peaKIuil Temneparypsl (mpaBuiio u ypaBHenue Bant-I'odda).
16.Karanu3aTopsl U KaTaius; CyIIHOCTh OMOJIOTMYECKOTO KaTalau3a U OTJIMYHE ero OT XUMUYECKOTO.
17.Xumuueckoe paBHOBECHE U BIMSHUE HA HErO KOHILIEHTPALMH MCXOJHBIX BEUIECTB U MPOAYKTOB
peaknuii. Koncranra paBHoBecHsl.
18.Ilpunnun Jle [latenbe. Bo3MOXHOCTH W yCIOBUS CMEIICHHS XHMUYECKOTO paBHOBECHS B
peaKusix, CONPOBOXKIAIOIINXCS BbIICJICHHEM WU MOTJIONICHUEM TeIlIa.
19.1Tpunnun Jle Hlatense. Bo3MOXHOCTH U YCTIOBUSI CMEIICHHSI XMMUYECKOTO PABHOBECHSI PEAKIIMIA,
y4aCTHUKAaMU KOTOPBIX SIBJISIIOTCS ra3000pa3Hble BEIECTBA.
20.ITonsiTHE O pacTBOpPAxX, PAaCTBOPUTEIIAX U PACTBOPEHHOM BEIIECTBE.
21. Knaccuduxanus pacTBOpOB.
22.BecoBbie crOCOOBI BBIpAKEHUS KOHIICHTPAIIMM PACTBOPOB: CYIIHOCTh, €IUHUIBI U3MEPEHHUS.
[IpuHuun pacuyéra Macchl HaBECKM BEHIECTBA IMPHU IMPUTOTOBJICHHHM W3 HETO PAcTBOpa MPOLIEHTHOMN
KOHIICHTPALIUH.
23.MounsspHOCTh M MOJIbHAsL JOJS KaK CIOCOObI BBIPaKEHUS KOHIIEHTPAIIMH PACTBOPOB: CYIIHOCTD,
eauHUbl u3MepeHud. [IpuHuun pacuéra Macchl HaBECKM BEIECTBA MPU MPUTOTOBIEHUU U3 HETO
pacTBOpa MOJIIPHON KOHUEHTpAaIIH.
24 TloHaTHe 0 HEAIEKTPOIUTAX U ANEKTPOJIUTAX.
25.MexaHu3M 3JIeKTPONPOBOAHOCTUA pACTBOPOB. OCHOBHbBIE MOJIOKEHUSI TEOPUH AJIEKTPOJIUTUUECKON
mucconuanuu. CTeneHb MEKTPOIUTHUECKON aucconmanmu. Knaccudukaius >MeKTPOIUTOB MO MX
CHIIE.
26.KoHcranta auccomnuanuu ciaboro snekTpoiuta. MoHHoe mpousBeneHHe BOJbL. BoI0opoaHBIM
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[10Ka3aTeb.

27.YcnoBus MpOTEKaHUs Peakuii HOHHOTO OOMEHa JI0 KOHIIA.

28.Ilonarue o ruaponuse cojeil. BiusHue Ha xapakTep THAPOIM3a COJIM CHIIBI 00pa3yromux eé
KHUCJIOT U OCHOBaHUH.

29.CyIHOCTh OKUCIIEHUSI-BOCCTAHOBIIEHUS. 3aBUCUMOCTh XapaKTepa PEeJOKCIPOLECCOB OT peaklUuu
cpelbl (Ha IpuMepe BOCCTAaHOBJICHUS [IEPMaHTIaHATHOHA).

30.BaxHeillne OKUCIUTENN U BOCCTAHOBUTEIM. YCJIOBUSI IPOSIBICHUS HEKOTOPBIMU BEILIECTBAMU
CBOWCTB M OKMCIIUTEIICH, U BOCCTAHOBUTENEH (HUTPUTHI, CYIb(OUTHI; IEPEKUCH BOJOPOIA).
31.Xumuueckast CBsI3b B OpraHUUECKUX COECAMHEHUSX.

32. Teopusi XMMHYECKOIO CTPOEHUS OpraHuyeckux coenuHeHuil A.M. ByriepoBa, ee OCHOBHbIE
IOJIOKEHHUS.

33.IlonsTre 06 u30MepUN.

34.Ankanbl. CocTaB 1 xuMHueckoe crpoenue. ['omonoruueckuii psg. Homenknarypa. CoiicTsa.
35.Ankensl. CoctaB M xummuueckoe crpoeHue. ['omonornueckuit psan. Homenknatypa. CoiicTsa.
[IpaBuno MapkoBHUKOBa. MexaHHU3M peakuuu 3JeKTpoQuiIbHOro npucoeauHeHus. Ilomyuenue u
MIPUMEHEHHE AJIKEHOB.

36.luenoBeie yrieBosopoasl. CtpoeHue. Xumudeckue cBoicTBa. [lomyueHue u npuUMEHEHHE.
HarypaneHblil KaydyK, H30IIPEH, CTPOCHHUE U IPUMEHEHHE.

3’7.ANKHHBI, COCTAB, CTPOEHUE, HOMEHKJIATypa, XMMUYECKHE CBOMCTBA, MTOJIyYEHHE U IPUMEHEHHE.
38.ApeHbl, TOMOJIOTHYECKUN psif OeH30/1a, (PU3HKO-XMMHUYECKHE CBOWCTBA, CTPOEHHUE, TMOJyUYCHHE,
MIPUMEHEHHE.

39.I1pupoiHble UCTOYHUKH YIIIEBOJOPOAHOTO ChIpbs. [IpupoiHble U nomyTHbIE HEPTIHBIE Ta3bl, UX
cocTaB U ucnoiabzoBanue. Hedts u mpoayKThl ee nepepaboTKH, UX MPUMEHEHUE.

40.CrupTsl 1 (heHOBI, CTPOCHHE U M30MepHUst. MexaHU3M HYKJIeO(UILHOTO 3aMelleHus. SITOBUTOCTh
cnupToB. VX BnusHUE Ha opraHu3M yenoseka. [losyueHre u npuMeHeHue CupToB.

41.Anpaeruapl U KeToHbl. ['oMosormyeckue psabl. M3omepuss U1 HOMEHKIaTypa. XHMHUYECKOE M
JIEKTPOHHOE CTPOEHUE, PEAKIIMU HYKJIE€O(MIBHOIO NMPUCOEANHEHHs BOJOPOAA TajJ0re€HOBOJOPOIOB.
Peakiuu nonukoHAeHcaluu.

42.KapOoHOBBIC KHCIOTHI. DJEKTPOHHOE CTPOCHHE KapOOKCHIbHOW Tpynmbl. OOmas dopmyna u
IpeJeNbHbIH P IPEIeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. BUJIbI CTPYKTYpHON M30MEPHH.
[Tonmydyenue, ¢usznyeckue U XMMHYECKHE CBOMCTBA KapOOHOBBIX KHMCIOT. Mbuta. Mblia Kak cosiu
BBICIIMX KapOOHOBBIX KHMCIOT. [IprMeHeHHe KapOOHOBBIX KHMCIOT M MX NPOU3BOAHBIX. lloHsTHE O
CMC.

43.Cnoxubie 3¢upbl. XKupbl. CrtpoeHue cioxHbiXx 3¢upoB. XKupbl M uX cBolcTBa. Bpicmiue
KapOOHOBBIE KHUCJIOTHI, BXOJAILIME B COCTAB INPHUPOAHBIX JKUPOB (IAJbMUTHHOBAs, OJEUHOBAs,
creapuHoBas). X npumenenue u ponb B npupozge. dusnueckue u XMMHUYECKHE CBOWMCTBA JKHPOB;
THJIPOJIN3 KHUPOB, UX OKUCIICHUE, THPUPOBAHUE KUKUX KHUPOB.

44.Yrneoapl. CTpoeHHE MOHOCAaXapuJOB (IJIFOKO3bI M (PPYKTO3bI), AMCAXapUIOB (caxaposbl),
MOJIMCAaxapuI0B (Kpaxmalla U LEeJUII0NI03bl); CBOMCTBA IIFOKO3bI, caxapo3bl, Kpaxmala., [eJUII0JI03bl U
UX IPUMEHEHHUE.

45.A30T1conepxkaliue opraHuyeckue BemlecTBa. Ha3BaHue aMHHOB; CBOMCTBa anu(aTHYecKUX HU
apoMaTUYeCKMX aMUHOB (aHWJIMHA) U UX [IPUMEHEHUE; CTPOCHUE alb(a — AaMUHOKUCIIOT, CTPYKTYpPY
OcJKa, CBOIMCTBA M 3HAYCHHE OCIIKOB.

IIpakT4yeckune 3aganus
Tema 1.1. OcHOBHBIE IOHATHSA U 3AKOHLI XUMHH.
Paccuwnraiite maccoByto om0 (%) [UIsl IepBOTO 3JIEMEHTA B BEII[ECTBE:

| Dopmyiia BelecTBa: |
| CO2, H2S; |
| NH3, H3PO4; |
|
|

| CH4, H20;
| Na2S04, Na2S;
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| NO3, HBr; |

| K2Si03 ,Ca(OH)2 |

Pemnre 3amaumn.

1.Paccunraiite, Kakoe KOJIMYECTBO(N) YTJIEKUCIIOTO raza Mmoiay4uTcs npu cropanuu o6r yris (C).
2.CKOJBKO JTUTPOB BOJIOPO/Ia (H.y.) CrOpelio, eciu 00pa3oBaiock 72 T BOJbI?

3.Kakoe koinM4ecTBO BEIIECTBA BOJOPOJA BBIAECIUTCS HPU B3aUMOJECUCTBUM MAarHusi C COJISIHOMN
KHUCI0TON Maccoit 146 r?

4.Kakoii 00beM Kuciopoia (H.y.) Hy)KeH JUIsS CKUTaHHsI cepbl Maccoii 6,4 T 1o SO2.

5.Kakas macca ruapokcuia HaTpus HoTpedyercs Uit npeBpanienus cyabdara menu (I1) maccoit 16
B ruapokcua meau (11)?

6.I'mapokcua amoMuHusg Maccoit 7,8 © pacTBopuiM B cosisiHOM kucioTe. Kakas Macca cosu pu 3ToMm
o0OpasoBayiach

7.KakxoBa macca HUTpara Meau, oOpasyrouierocs mpu B3aumozeiictsuu okcuna meau(1l) maccoit 4r ¢
a30THOM KHCIIOTON?

8.Kakoe konnuecTBO BeliecTBa (n) BOJIbl MOKHO MOJIYYUTh, €CIIM CXKEYb 3 MOJIb raza BOAOPO/a.
9.Kakoii 00beM kuciopoa (H.y.) noTpeOyercs JUisi CKUTaHus 2,4T Maruus?

10.CkonpK0 JTUTPOB BOJIOpOJA (H.Y.)MOXKHO TOJIYYHUTh TIPH ACUCTBUHU U30bITKA pa30aBIIeHHON CEPHOM
KHUCJIOTEI Ha IIMHK Maccoit 24r?

11.Xnopun natpus pearupyet ¢ 17 r autrpata cepedpa. Hailitu maccy oOpa3oBaBiierocs ocajaka.
12.Bpryuciaure Maccy Ocajka, MOJy4eHHOTO IEHCTBHEM pacTBOpA, COAEpPKAIIEro 8T TUIAPOKCHIA
HaTpus ¢ pactBopoM cyiabdara memu(Il).

Tema 1.2. Ilepuoanyeckuii 3akon u Ilepunoanyeckasi cucreMa XumMuuyeckux 3Jjemenros [I.H.
MemnpeneeBa U CTpoeHHe aTOMa.

[Tonw3ysick mepuoaAMUEcKOM TaOIHIICH, TaliTe XapaKTePUCTUKY XUMUUYECKUM DJIEMEHTaM T10 TUIaHy:
1.Ha3zBaHue XUMHYECKOTO 3JIEMEHTA.

2. XUMHWYECKUH 3HAK, OTHOCUTEIIbHAS aToMHast Macca (Ar) XHMHYECKOTO 3JIEMEHTA.

3.1TopsiakoBBIA HOMEP XUMHUYECKOTO 3JIEMEHTA.

4.Homep nieprosa (6obIioii 4-7 win mansiii 1-3).

5.Homep rpymnmsl, moarpyma (riaBHas «A» niau nobounas «by).

6.CocraB aTOMa: YUCIIO 3JEKTPOHOB, YUCIIO MPOTOHOB, YUCIIO HEHTPOHOB.

7. Bug anemenra (S, p, d, f).

8.Cxema cTpoeHuss aroma (pacmpenescHHEe OJJIEKTPOHOB IO JHEPrOypOBHSM), 3aBEpIIEHHOCTD
BHEIITHET0 YPOBHS.

9.0OnekTpoHHAas U ANIEKTPOHHO-Tpaduyeckas GopMysbl CTPOEHUS aTOMa.

10.Metann win HeMeTal

11.Boiciumii okcu (TOJIBKO VIS S, P).

12.JIety4ee BOJOPOAHOE COECAUHEHHUE (TOJIBKO A S, P).

| Ha3zpanne XMMHUUYECKOro 3JIeMeHTA:

| cepa, ATIOMUHUN;

| dhocdop, kanmii;

| LIMHK, Oapuit;

| KalbLUM, MeIb;

|
|
| HATPHUI, J)KEJE30; |
|
|
|

| MarHui, KUCI0PO T

Tema 1.3. CTpoeHue BemecTna.
OrnpesneneHre TUIOB XUMUYECKOM CBSA3U Y BEILIECTB.

| dopmyiia BelecTsa: |
| Fe203,N2,NaBr,S02,NH4Cl,Bal2, AsH3,K20,F2 |
| PCI3,HF,Mn203,CI2,PI2,C02,H2S,PhCl4,Fe2S3,Br2 |
| KOH,Br2,zn0,AlIBr3,H20,CuCl,HBr,C02,Cr203,12 |
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| Br2,NaOH,Cu20,AI2S3,NH3,Si02,MgBr2,CrO,12 |
| MgCI2, H2, CO2, Nal2, HF, Al, ZnO, Fe, Br2 |

Ca3N2, 02, SO3, HBr, AI2S3, CuSn(cmias),
Mn203,CI2, PI2

Pacrnipenenuts BeiecTBa B TaOIMUILy IO TUITY XMMHUYECKOMN CBS3H.

Honnasg | KoBaiaenrnas || Kopasenrnas || Meranianyeckas
CBA3b MoJIsIpHAast HeNoJIAPHas

Pemnre 3amaun.

1.Kakoit 06beM (H.y.) YIJIEKHCIOrO ra3a MOXKHO MOJY4YUTb NpU TepMUuYecKoM pasznoxeHuun 200 r
m3BectHsaka CaCO3, conepxkariero 20% npumeceit?

2.50 T a3ora, comepxkamero 5% mpuMmecel, pearupyer ¢ BOJopoAoM. PaccuumtaiiTe Mmaccy
nostyueHHoro ammuaxka NH3.

3.Kakas macca CaO oOpasyercs npu oOxure 400 kr um3pectHska CaCO3, conepxaiero 6%
npumecei?

4.Kakoit 06béM (11) okcuga yraepoaa (IV) (a.y.) momyuutcst npu ooxure 500 r uzBectHsika CaCO3,
cojaepxariero 8% mpuMecei.

5.0mpenenure KOJIWYECTBO BellecTBa (MoJib) okcuaa yriepoaa (IV), koropbie MOKHO NOTYYUTh TIPU
pasznoxxenuu 350 r uzBectHsika CaCO3, comepxarniero 5% npumeceit (H.y.).

6.0mpenenuTe KOJIMUYECTBO BellecTBa (MoJib) okcua yriepoaa (IV), kotopble MOXKHO MOJIY4UTh MPU
paznoxxenuu 350 r uzBectHsika CaCO3, comepxarniero 5% npumeceit (H.y.).

Tema 1.4. Boaa. PacTBopbl. JJIeKTPOJIMTHYECKAS] TUCCONMALIUSL.

Pemure 3amaun.

1.Nmeetcs pactBop xmnopuaa HaTpus macco 250 r, B kKoTopoM cozaepxkutcs S0 r xjgopuaa HaTpUAL.
Brruncnute MaccoByIo 10110 COJIM B 3TOM PacTBOpeE.

2.meetcs 30%-Hb1i pacTBOP a30THOM KUCIOTHIL. Berurcinte Maccy KUCIOTHI, conepxaieiics B 200
I TAKOTO pacTBopa.

3.CKoJIbKO TpaMMOB THJpPOKCHIA HaTpusi conuepxkurcs B 150 r© pactBopa ¢ MaccoBOW mJoJiei
TUJPOKCHIA HATPUS B HEM 6% 7

4.Caxap Maccoit 90 r pacrBopwi B 500 r Boabl. BeiumcinTe MaccoByr 0JI0 caxapa B
MOJIyYMBILIEMCSl PACTBOPE.

5.KakoBa Macca cepHOil Kuciotsl, conepaxatterica B 200 r 7%-Horo ee pacTtBopa.

6.Kakas macca nist npurotoBieHus 5%-HOro pacTBopa xjopuaa HaTpus Maccoil 120 r motpedyetcs
COJIN.

7.Hanumure ypaBHEHUS JUCCOLUUAIIUH CIEAYIONINX AJIEKTPOJIUTOB:

1) H3PO4; NH40H; 2) CaCl2; Al2(S04)3;

3) Zn(OH)2; MgClI2; 4) Cr(OH)3; CuSO4;

5) Fe(OH)3; MgS04; 6) H2S04; Fe(OH)2

8. [lonuimuTe ypaBHEHHUs peakinii, COCTaBbTe K HUM HOHHbBIC YPaBHEHHUS:

1) CaCO3+HCl— KOH+H2S04— ;

2)AI(OH)3+KOH— CaCl2+Na3P04— ;

3)Na2Si03+HCl— H2Si03+NaOH— ;

4) CuSO4+NaOH— Cu(OH)2+H2S04— ;

5) FePO4+HCIl— HCI+Ba(OH)2— ;

6) AI2(SO4)3+NaOH— Al(OH)3+HCl—

Tema 1.5. Knaccupukanus HeopraHm4ecKHX COeIMHEHUI 1 UX CBOMCTBA.
Pemnre 3amaun.
Bapuant Nel
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1. Kakue coenunenus Ha3biBatoTcsi okcuamu? Kakue us npusenenusix okeuio Fe203, CrO3, NO2,
P205, MnO, MnO2 sBrstorcs KucnoTHbIMU? Hamwmure ypaBHEHHSI peakluidi B3aUMOJICHCTBUS
KHUCJIOTHBIX OKCUJIOB CO LIEI0YaMH.

2. Hamumwure ypaBHEHMS peakUuid, C IOMOIIbI0 KOTOPBIX MOXHO OCYILECTBUThH CIIEIYIOLIUE
IIPEBPALLEHUS:

Fe—Fe203+HCl —?—Fe(OH)3—Fe2(S0O4)3.

3. Hanumumre ypaBHEHUS peakUuil B3aUMOJIEHCTBUS THUAPOKCHAA KaJlbLMS C CEPHOM KHCIOTOM,
MIPUBOIALINX K 00pa30BaHUIO CpeIHEN, KMCIION U OCHOBHOM cosieil. HazoBuTE noxydyeHHbIE COMH.
4.Kakoit o0beM rasza (H.y.) BBIIEIUTCS, €CIIU K pacTBOpY KapOoHaTta HaTpust, npuianTh 400 r a30THOM
KHUCJIOTBI C MaccoBOM JoJieit kucnotsl 20%?

Bapuant Ne2

1. Kakue BemiecTBa Ha3blBalOTCSd OcCHOBaHMAMHM? Hamuimmre (QopMynbl THAPOKCHAOB, KOTOPbIE
cooTBeTCTBYIOT okcumam: MgO, Fe203, CrO, Mn203, SnO. Hamumwure ypaBHEHUS peaKIuid
B3aUMO/ICHCTBUS UX C KUCIOTaMHU.

2. Hamumwure ypaBHEHHMs peakUuid, C IMOMOIIbI0 KOTOPBIX MOXHO OCYIIECTBUThH CIIEIYIOLIUE
MpEeBPALLEHUS:

Al—AI203 +H2S04—?— Al(OH)3 +NaOH—?—AICI3.

3. C KaKuMu U3 NepeUYHCIEHHBIX BEIIECTB MOKET B3aUMOAEHCTBOBATh THIPOKCUT KaIbIIHSI:

a) okcua marHus, 0) okcuna yriepoaa (IV), B) cymsdar memau(Il), r) dochopnas xucnora, m)
ruApocynbdar Kaablus, €) FTiApoKapOOHAT MarHus.

Hanumure ypaBHEHUS! COOTBETCTBYIOIIMX PEAKIIHH.

4.0npenenute Maccy ocajaka, Kotopas oOpasyercst mpu cimBaHuu 15 T 5%-Horo pactBopa xjopuia
Oapus ¢ pacTBOpPOM cyibdaTa 6apus.

Bapuant Ne3

1. Kakue BemecTtBa HasbiBatoTcsi coyisiMu? Kakue HOBbIE COJM  MOXHO TMOJYYUTh TPHU
B3auMOJIeiicTBUN HIKE TpuBeAeHHBIX coieli: CuSO4; AgNO3; K3PO4; BaCI2?

2. Hamumwure ypaBHEHUSA pEAKIUM, C TOMOIIBI) KOTOPBIX MOHO OCYIIECTBHUThH CIEAYIONIUE
MpeBpALECHUS:

Cu—CuCI2 +NaOH —?—Cu(HS04)2—?—CuO

3. Vkaxwure, C KAKUMHU U3 [IEPEUNCIICHHBIX BEIIECTB MOKET B3aUMOICHCTBOBATh CEpHAas KUCJIOTA: a)
okcun yriaepona (IV); 6) kaneiuit; B) HuTpaT 6apus; ) okcu xenesa(Ill); x) ruapokcun amoMuHMS;
€) cyiab(har ruApOKCOKAIBIIHS.

Hanummure ypaBHEHUSsI COOTBETCTBYIOIIUX PEAKIUM.

4.Kakas macca HUTpaTa LIMHKa 00paszyeTcs MpH B3auMojieicTBUU okcuaa nuHka co 100 r 10%-noro
pacTBopa a30THOM KHCJIOTHI?

Bapuanrt Ne4

1.Kakue BemecTBa Ha3bIBatoTCs Kuciaotamu? Hanumute hopMysbl CAeIyIOMMUX KUCIOT:

a) ¢pochopHO, 0) XJIOPHOM, B) XJIOPOBOIOPOTHOM, T') XPOMOBOM, 1) CEPHOM, €) OOPHOIA.

2. Hamumwure ypaBHEHHsS peakUuid, C MOMOLIbI0 KOTOPHIX MOXHO OCYIIECTBUTH CIEIYIOIINE
MIpeBpALICHUS:

Mg —-MgS04 + KOH —? —-(MgOH)2S04 —-MgS04— —MgCO3

3. HanumuTe ypaBHEHUs peakUUid B3aUMOJICHCTBUS THUAPOKCUAA KalblUs C CEPHOM KHCIOTOM,
MPUBOASAIIMX K 00pa30BaHUIO Cpe/iHE, KUCIIOM U OCHOBHOM cosi. Ha3oBuTe MmosrydeHHbIE COJH.
4.Cnunu 40 r 10%-HOTO pacTBOpa CEpHON KUCIOTHI ¢ pacCTBOPOM HUTpaTa Oapusi. PaccuunTaiite maccy
o0pa3oBaBIIIeroCcs OcajKa.

Bapuant NeS

1. Kakue conm Ha3bIBaloTCs OCHOBHBIMU? Hamummmte ypaBHEHHs peakiuil MOJydeHUsS BO3MOXKHBIX
OCHOBHBIX cOJIel n3 ruapokcuaa sxenesa (1) u npeBpaiieHus ux B CpeAHIOI0 COJIb.

2. Hamumwure ypaBHEHMsS peakUuid, C IOMOIIBI0 KOTOPBIX MOXHO OCYILECTBUTBH CIIEIYIOLINE
MpeBpAIIECHUS:

CaCO3— CaO— Ca (H2P0O4)2—CaHPO4—Ca3(P0O4)2 +H2S04 —?

3. Hanumunre ypaBHEHHs peaKLUMi, AOKa3bIBAIOIIMX KHUCIOTHBIN Xapakrep okcuaos: SeO2, SO3,
Mn207, P205, CrO3.
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4.K pactBopy cynbdara xemeza (II) mpummmm 200 r 3%-HOro pacTBOpa THUAPOKCHUIA HATPHSL.
Brrancnurte Mmaccy o0pa3oBaBIIeTrocs 0CajKa.

Tema 1.6. Xumuveckne peakium.
1.PacctaBbTe K03(h(PUIIMEHTHI B ypaBHEHHUAX PEAKIUI U OTIPEICINTE TUIIBI PEaKIUii:
CaCl2 + Na2CO3 — CaCO3 + NacCl,
Ca + HCI—CaCl2 + H21 ;

Fe + H20 — H21 + Fe203;

Fe + H20 — Fe304 + H2;

CaCO3— CaO + CO2t;

Mg + HCl—H21 + MgCl2;

BaCl2 + Na2CO3 — CaCO3 + NaCl;
NaBr + CI2 — NaCl + Br2;
PCI3+CI2 — PCI5;

NO + 02 —NO2;

CuClI2 + NaOH — Cu(OH)2 + NaCl ;
Fe203 + H2 — Fe + H20 ;

CaCl2 + NaOH — Ca(OH)2 + NaCl;
H2 + 02 — H20;

Zn+ CuCl2 — Cu + ZnCI2 ;

NH3 —N2 + H2,;

Cu+S—CuS;

AgF + NaCl — AgCI + NaF ;

2. CoctaBpTe YpaBHEHUS XUMHYECKHUX PEAKIMA TIO0 OMHCAHUIO, pPacCTaBbTe KOADPHUITUEHTHI,
OTIPEIeNTUTE TUIIbI PEaKLIUH:

1.runpoxcup xxenesa (II) pasnaraercst npu HarpeBanuu Ha okcuj xkenesa (1) u Boxy;

2.CepHHUCTasi KUCIIOTa B3aUMOIEUCTBYET C TUAPOKCUIOM HATpHs ¢ 00pa3oBaHuEeM CylbpUTa HATPUS U
BO/IBI;

3.KanbLUUK B3aUMOJICHCTBYET C COJISTHOM KUCIIOT ¢ 00Opa3oBaHHeM XJIOpHUAa KalblMs U Ta3a BOJAOPOIa
(H21);

4.TATHI pearupyeT ¢ BOJOW U IIPH 3TOM 00pa3yroTCs THAPOKCHI TUTHSA U Ta3z-Bojgopon (H21);
S5.xmopun kene3a(ll) B3aumonelcTByeT ¢ altfOMMHHMEM C OOpa3OBaHHMEM XJIOpUJa aJlOMUHUS U
xKelesa;

6.cynbdar HaTpUs pearupyer ¢ HUTPATOM Oapus U MPHU ITOM MOJIy4aeTcs HUTPAT HATPUS U Cylb(aT
Oapus;

7.0xcup azota (V) pearupyeT ¢ BOJOM U NOTydaeTcs a30THAsI KUCIIOTa;

8.xmopun prytu (I1) pasnaraercs Ha cBeTy U Mpu 3ToM o0Opaszyrores cepedpo u xiop (CI12);

9.oxcug gocdopa (V) pearupyet ¢ Bojoit u nomydaercst pochopHas KHCIOTA;

10. cepoBoiopoiHAst KUCTOTA + THAPOKCH]T 6apusi — cynbdun 6apust + Boaa ;

11.cunukar kanpius - OKCU Kanblus + okcu kpemuus (IV);

12.docdar kanus + cepras kucnora — docdopHas kucioTa + cynbdar Kaaus;

13. cunukar kamus + a30THAsE KUCIIOTa — KPEMHHEBasi KUCJIOTa + HUTpAT Kallus;

14.conanas KucaoTa + THAPOKCUT ITMHKA — BOJa + XJIOPHI IIMHKA;

15.cynsdut xenesa (II) — oxcup xenesa (II) + oxcug cepst (IV);

16. HuTpUT cepedpa + 6pomu 6apus — Opomu cepedpa + HUTPUT Oapus.

3. Meronom anekTpoHHOro OanmaHca mnoadepure KO3(POUIMEHTHI, YKaXUTE OKUCIUTENb |
BOCCTaHOBUTEJb JUIS CIEAYIOIINX OKACIUTENFHO-BOCCTAHOBUTEIBHBIX PEAKIIUA:

| YpaBHeHHE XMMHYECKOU PEAKLIUK: |

CutHNO3—Cu (NO3)2+NO+H20;
HBr+H2S04—Br2+S02+H20;
KCIO—KCIO3+KCl;

[ Na2S03—Na2S+Na2S04; |
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KCI+KMnO4+H2S04—CI2+KCl+MnSO4+H20:;
Zn+HNO3—Zn (NO3)2+N20+H20;

Ag+HNO3—AgNO3+NO+H20;
KMnO4+H2S+
H2S04—K2S04+S+MnSO4+H20;
HIO3+HI—12+H20;

HCIO4+H2S03—HCI+H2S04;
NH3+02—NO+H20;
Cu+HNO3—Cu (NO3)2+NO+H20;

KMnO4+HCl—-KCI+CI2+MnCI2+H20;
H2S+HIO3—S+I12+H20;
Fe+tHNO3—Fe (NO3)3+N2+H2O0;

SiO2+HF—SiF4+02;
Nal+NalO3+H2S04—12+Na2S04-+H20;
Mg+HNO3—Mg (NO3)2+NH4NO3+H2O0;

4. Pemute 3a1a4u.

1.Ilpu coenunenun 4,2 r kejne3a C CEPOM BBIACNWIACH TEIUIOTA, COOTBETCTBYrOmas 7,15 kJDx.
CocraBbTe TEPMOXMMHUYECKOE YPABHEHHUE 3TON PEAKIINH.

2. TepMoxuMHUYECKOE YpaBHEHHE PEAKIINH PA3JI0KEHUS U3BECTHSKA:

CaCO3— CaO+CO2 — 157 x/Ix. Kakoe K0oIM4YecTBO TEIIOTHI 3aTpadyuBaeTcs Ha paszioxkenue 20 r
H3BECTHIKA?

3.1Ipu cxuranuum 6,5 r© IUMHKA BBIACIWIACH TeruioTa, cooTBercTByromas 34,8 k/[x. CocraBbpTe
TEPMOXHUMHUYECKOE YPaBHEHUE ITOM PEaKInu.

4. TepmoxuMuyecKoe ypaBHeHHE peakiuu ropenus pochopa:4P+502—2P205 +3010 k. Ckoabko
TETUTOTHI BBIAEHUTCS pu cropanuu 31 r docdopa?

S5.IIpu coegunenun 18 r amomuHua ¢ kuciaopomoM Beiaensercs 547 x/lx Temnotel. CocTaBbTe
TEPMOXHUMHUYECKOE YPAaBHEHUE ITOM PEaKInu.

6.Tepmoxumuveckoe ypaBHeHue peakunn okcuaa meau (I1) ¢ conssHol KUCIOTOM:

CuO + 2HCI— CuCI2+H20 +63,6 k/[x. Kakoe k011M4ecTBO TEIIOTHI BBIICIUTCS TIPU PACTBOPECHUU
200 r oxcuaa MeOu C COJISTHOM KUCIIOTOM?

7.10Ipu cxuranum 6,08 T MarHus BbLAEIWIACH TeruioTa, cooTBeTcTBYromas 152,5 k/[x. CocraBbTe
TEPMOXHUMHUYECKOE YpaBHEHNE 00pa30BaHUs OKCHA MarHUsl.

8. TepMoXuMHUECKOE YpaBHEHUE PEAKIIUN TOPEHHUS ITUJICHA!

C2H4 + 302— 2C0O2+2H20 +1400 x/Ix. Kakoe Koau4ecTBO TEMIOTHI BBIJACIUTCSA, €CJIM B PEAKIIUIO
Berynuiio 336 11 (H.y) kucinopoaa?

9.TepMoxuMHUecKoe ypaBHEHHE peakluu TOPEHUs ITHIICHA!

C2H4 + 302— 2C0O2+2H20 +1400 x/Ix. Kakoe Koau4ecTBO TEIJIOThI BBIJACIUTCS, €CIIM B PEAKIIUIO
BCTynuio 1 Mosb kucnopona?

10.Ilpu coenuuenun 4,2 T xene3a C Cepod BBIIEIWIACH TEIUIOTa, cOOTBeTcTBYromas 7,15 k.
CocTaBbpTe TEPMOXUMHUYECKOE YPaBHEHUE 3TOM peaKiuu.

11. TepmMoxuMHUECKOE YPABHEHUE PEAKIIUN PA3IIOKEHHS N3BECTHSIKA:

CaCO3— CaO+CO2 — 157 x/Ix. Kakoe KOIMUYECTBO TEIJIOTHI 3aTpauyMBaeTcs Ha pasnoxeHue 20 r
HW3BECTHAKA?

12.1lpn cxuranum 6,5 T UUMHKA BBIAENWIAch TeruoTa, coorBercTByromas 34,8 k/[x. CocraBbre
TEPMOXHUMHUYECKOE YPABHEHUE ITOM pEeaKIUu.

Tema 1.7. MeTa/lsIbl M HEMETAJJIBI.

1.Hanumure ypaBHEHUsI peakliii, C MOMOIIbIO KOTOPBIX MOKHO OCYIIECTBUTh MPEBPAIICHUS:
C02—-MgCO3—Mg (HCO3)2—MgCO3

Al—-AI1203—AICI3—Al(OH)3—AI203

P—P205—H3P04—Na3P0O4—Ca3(P0O4)2
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Zn—7ZnCI2—Zn(OH)2—ZnO—Zn(NO3)2

Cu -CuO—CuCI2—Cu(OH)2—CuO—Cu
N205—HNO3—Fe(NO3)2—Fe(OH)2—FeS—FeS0O4

2. JlaliTe XapaKTepUCTHKY METaJulaM ¥ HEMETaJuIaM 10 TUIaHy:

a) MoJIoKEHHE XUMHUUecKoro aieMenTa B IICXD;

0) 0COOCHHOCTH CTPOCHHSI ATOMA,

B) (PM3UYECKUE CBOMCTBA XMMHYECKOTO 3JIEMEHTA M UX TPUYNHEI;
I') XMMUYECKHE CBOWCTBA JJIEMEHTAa W UX IPHUYMHBI (3alKMcaTh YpaBHEHUS pEakUuil K KaKIOMY
CBOIICTBY);

1) TIOJTyYEHUE

€) IPUMEHEHHUE.

| Hazpanue meramia: || Hazpanue Hemeraua: |
| KaJIBIIWI, MarHu; || cepa, KUCIOPO I, |
| HaTpuii, bapuit; || yI1epoJi, BOJOPOT; |
| JKeJIe30, KaJIni; || a3oT, XJIOp; |
| QTIOMUHHM, IUHK; || drop, pochop; |
| JIUTHUI, HUKEIIb; || Opowm, Hox; |
| Me]lb, JKEJIe30; || KHCJIOPOJ, XJIOp |

Tema 2.1. OcHOBHbIC TNOHATHS OPraHUYeCKONl XMMHHM W TEOPHSl CTPOCHUS OPraHUYEeCKHX
COeIMHEHUI.

1.CocTaBuTh MOJHYIO U KPAaTKYyIO CTpYKTypHBIE hopmynbr C3HS.

2.CocraButb popmyisl uzomepoB C5SH12, C6H14, C8HI8,C7H16.

3.CoctaBuTh (GOpMYIIBI IBYX TOMOJIOTOB ISl BELIECTBA, UMEIOIIET0 CTPOCHUE!

CH,~CH—CH,—CH,~CH, (CH,)).
|

CH,
4.Cpenu creayronmx COeAMHEHUN HallIUTE N30MEPHI:
CH,
o
a) CH;—CH,—CH,—CH,; 06) CHg—(l;'H—CH_;; B) CH;—(lj—CH_;;
CH; CH,

r) CHy~CH,~CH-CH..
CH,

5 J1nst BemtectBa, uMmeromero crpoenue: CH3 — CH (CH3) — CH3, cocraBbre (hopMysbl 0JHOTO

u3oMepa u JByX roMoJioroB. JlaiTe onpezeacHre n3oMepa u TOMOoJIoTa.

6.Jlns1 BemiectBa, mmeromiero crpoenne: CH3 — CH(CH3)— CH2 - CH(CH3) — CH3, cocraBbte

(bopMyIBI OJTHOTO U30MEpa U JIBYX TOMOJIOTOB.

Tema 2.2. YrieBoaopoabl 1 UX NPUPOAHbIEC HCTOYHUKH.

3a,Z[aHI/Ie 1.CocraBieHue CTPYKTYPHBIX (1)OpMy.TI TOMOJIOTOB U U30MEPOB OPraHNYICCKHUX BCIICCTB.
1.1.Kak Ha3bIBAOTCS IO CHCTEMATHUYECKOM HOMCHKJIATYPC CICAYIOIINEC aJIKCHBI:
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1) CH3—CH,—C=CH—CHg
CH,—CHjs
2) CH;—CH—CH—CH,—C=CH;
CHs (IJHQ—CH3 CHs

CHs
3) CH2=CH—C|)—CH2—CH3
CH,—CH;
CHj; CH,

| |
4) CH3—C—CH:CH—(|3—CH3’?
CH,—CH;  CH,—CHs

1.2.1300pa3ute cTpykTypHBIe (HOPMYIBI BCEX YIJIEBOJOPOJIOB, MOJEKYIsApHas (HopMysia KOTOPBIX
C5H10. HazoBuTe 5TH cOeTMHEHMNS.

1.3.CocraBbTe rpaduueckne GopMyIbl ATKEHOB IS n = 4.

1.4 Harnmure cTpyKTypHBIE POPMYITBI CIETYIONTUX AJIKEHOB:

a) 3-aTunrekcen-1; 6) 3-3Tun-2-MeTUIoKTeH-4; B) 3-ponuirenten-1;

) 2-MeTui-3-TpornuirenteH-1; m) 5,6- mmMeTII-4-ponuirenTeH-2;

1.5.Kakue BUIBI H30MEpUHN XapakTEpHBI I adkeHoB? Hamumure GopMylibl BO3MOXKHBIX H30MEPOB
neHTeHa -1.

1.6.Harmumure cTpykTypHBIE POPMYIIBI CIEIYIONINX ATKAINCHOB:

a) 2,3-rekcanuen; 0) 1,3,5-rekcarpuen; B) 2,4-auMeTHIINICHTaaueH-1,4; ) 2,3-mumetunoOyraauen-1,3
n) S-metunrekcaaueH-1,3; e) 4-merunokraaueH-1,4.

3ananue 2. YcioBue 3a1a4 He0OX0MMO CIIUMCHIBaTh. Pellenre 3a/1au Ha HaXOKICHUE MOJIEKYIIPHON
hopmyIIBI.

2.1.BeiBeaute MoOJeKyIsipHYlO (opmyiny BelecTBa, conepxkamiero 85,7 % yrmepoma u 14,3%
Bojiopoa. [InoTHocTh mapoB o BoAopoday paBHa 21.

2.2.0mnpenenure MOJEKYISIpHYIO (GOpMyly Tra3000pa3HOro BEIIECTBAa, €CIU €ro IUIOTHOCTh IO
BO3/yXY paBHa 2, a MaccoBas 10 yriepoaa 82,76% u Bonopona 17,24%.

2.3.Haiitn MosekynsapHyro GopMyay razoo0pa3HOro BellecTBa, conaepsxkamiero 93,75% yriepoaa u
6,25% BOOpOAA, €CIU IIIOTHOCTh 3TOTO BEIlECTBA MO BO3AYXY paBHa 4,41.

2.4 Haiigute MOJNEKYJISpHYIO (GOpMydy YIiIeBOJOpOJa, MaccoBas IOJis yriepoia B KOTOPOM
coctaBisieT 80%, OTHOCUTENbHAS INIOTHOCTH BEIIECTBA MO BOAOPOIY paBHa 15.

2.5.Haiigute MonekymsipHyro (Gopmyiny aimkeHa, MaccoBas JOJsi BOJAOPOJa B KOTOPOM COCTaBIIsIET
14,3%, oTHOCHUTENBbHASA NIOTHOCTH 3TOTO BEUIECTBA MO BOJOPOIY paBHa 21.

2.6.Haiinute MonexymsipHyro (opmyny yrieBogopona, coxaepxkamiero 82,8% yrnepona u 17,2%
BoJIopoaa. OTHOCUTENbHAS IJIOTHOCTD BEILIECTBA 110 BO3/1yXY paBHa 2.

3ananue 3. CocTaBUTh TaOMMIly B3aMMOCBS3U MPEAETbHBIX, HEMpPEAeNbHBIX U apOMaTHYECKHX
yIII€BOJIOPOIOB.

Tema 2.3 Kuciopoagocoaep:kauye opranHnyecKue coeJuHeH .

3ananuel. CocraBiueHHe CTPYKTYPHBIX (hOPMYI TOMOJIOTOB U M30MEPOB OPraHUYECKUX BEIIECTB.
Cpenu npuBeieHHBIX (opMynT HalAUTEe U30MEPHI TeHTaHoNa-1 u onpenenute Bua usomepun. Jlaiire
Ha3BaHUsS BCEM COEJIMHEHUSIM:
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B) CHy— CHa—CH - CHi - CHa
-I"l-u_ ' CH — CHOCH) — CHOTH:) - OH

3 CHy — CHz — CHOH - O,

1.2 Hanumute MoJeKkynspHble (GOpMyabl M Ha3BaHUS YETHIPEX NEPBUYHBIX CIHUPTOB C YHUCIOM

aTOMOB yrIJiepoJia B MoJiekyiie 4 u 6oiee.

1.3. Pacripeienite criemyromuye BEMISCTBA HA TPH TPYIIBI — CHUPTHI, ANbICTHJIBI, KapOOHOBBIE

KHCJIOTBI:

CHOH, CH-CZ ©  cH-C

SOH

0 0

= =

CHASCT" , GHOH, CH-ET .
: OH H

ll-cfo. clu,—cfo . CHOH.
H OH

1.4. CoctaBuTh ¥ Ha3BaTh 1O jaBa m3omepa coeauHenus CS5 H10 O2, npunamiexamue pa3iIdndyHbIM
BHJIaM H30MEPHH.

1.5. CocraButh W Ha3BaTh Mo nBa mM3omepa coemuHeHus CS H10 O, mpuHamnexammue pazIudHbIM
BHJIaM H30MEPHH.

1.6.Hanmmure cTpyKTypHBIE (POPMYIIBI CIEAYIOUIUX BEIIECTB!

a) 2,4-TMMeTHII-3-OTHIITeKCaHAITb;

0) 2,2,4-TpuUMeTHII-3-U30TTPOITUIITICHTAHATIb;

B) 2,3,4-TpuMeTnii-3-3TUINIEHTAaH A0 -1,2;

r) 2,3,4-TpuUMeTIII-3-U30TPONUITeKCanTpuo-1,2,4;

n) 3,4,5,5-terpametun-3,4- IMATUITENTAHOBAs KUCIIOTA;

e) 2,4-TMMEeTHIITeKCeH-3-0Basi KUCIIOTa.

3amanne 2.Pemienne 3a1a4 Ha HAXO0XKIACHUE MOJICKYISIPHOW (opMynbl. YCIIOBHE 3a7a4 HEOOXO0IUMO
CIIUCBHIBATb.

2.1. B yrnmeBomopone MaccoBas A0Js yriiepoaa paBHa 84%. OTHocuTenbHas IUIOTHOCTH IApOB
YTJIEBOJIOPO/Ia TI0 BO3aAyXy paBHa 3,45. Onpenenute hopmynny yrieBoaopoa.

2.2. MaccoBas 10115 yriiepoja B yriiepojgopose cocrabisieT 83,33%. [lmoTHOCTh mapoB yrieBoaopoa
1o Bogopoay paBHa 36. Onpenenute Gopmyy.

2.3. MaccoBas 10114 yriaepojia B yriieBojaopoae cocrasiser 85,7%. [InmoTHocTh mapoB yrieBoaopoaa
1o Bo3ayxy paBHa 1,931. Onpenenure Gpopmyiy.

2.4. VYrneBoaopona coaepxkut 16,28% Bogopona. [IMOTHOCTE 3TOro BeliecTBa MPH HOPMAJIbHBIX
ycnoBusix 3,839 r/n. Haliagure MoniekynsapHyro GopMyy STOTO YriaeBOA0POa.

2.5. YrneBoaopon conepxkut 82,76% yraepoaa. Macca 1 i1 atoro yriaeBomopoja (H.y.) COCTaBIISET
2,589 r. Haligure MosiekynsapHyo GOpMyy 3TOTO YIIIeBOAOPO/Ia.

KonTposbnas paéora
Tema. OcHoBHbIe NMOHATHA W 3aKOHbI xumuH. Ilepmonmyeckmii 3axon u Ilepuoamueckas
cucremMa xumuuyeckux 31eMeHToB /I.U. MenaeneeBa u crpoeHue aroma.
Bapunant Nel
1.JlaliTe ompeneneHue TMOHATUNA: XUMUYECKUU DBJIEMEHT, aToM, MoJjekyiaa. Yem oTauyaroTcs
¢buznueckue sBaeHU oT xuMudeckux? [IpuBennure mpuMepsl.
2.ChopmynupyiiTe 3ak0OH OOBEMHBIX OTHOIIeHWH. [loATBepAMTE 3aKOH HA TpPUMEPE pPEaKIUU
B3aMMOJICUCTBUS BOAOPOJA C a30TOM.
3. [IlpuBenute QopmymupoBKy mnepuomudeckoro 3akoHa J[.M.MenneneeBa. UYrto cumran
J.A.MenzeneeB TI1aBHOM XapaKTepUCTUKOHN 3neMmeHTa.? Kak M3MEHSIOTCS CBOMCTBA 3JIEMEHTOB B
nepuojaax u rpynmnax?
4.]laliTe XapaKTepUCTUKY aTOMOB 10 Iu1any: Ne 4
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5. OmpenenuTh OTHOCUTENBHYIO MOJICKYISIpHYI0 Maccy BemiectB: Cu20, KNO3, Na2SiO3,
H3PO4. lats Ha3BaHME KaX10MY BEIIECTBY.

6.Hamucate 31exTpoHHBIE (GOpMYIBI I aTOMOB 31eMeHTOB: 14, 37, 41.K kakuMm 3IeKTpPOHHBIM
ceMeiicTBaM OHU OTHOCSTCS?

Bapuant Ne2

1./lafiTe ompeneneHue MOHATUN: MOJb, OTHOCUTENbHAs MOJIEKYJSpHas Macca, MOJSPHBIA 0ObeM.
Yemy paBeH MOJISIpHBIN 00bEM J1H000T0 T'a3a PU HOPMaJIbHBIX YCIOBHSIX?

2. Jlaiite popmynupoBKy 3akoHa ABoraapo. Ormpenenurte, OJWHAKOBOE JH YHCIO MOJEKYI
COJIEPIKUTCS B

a) 10 m azora u 10 nutpax merana? 6) 10 kr azora u 10 xr merana?

3.IlpuBemute (GOpMYIUPOBKY 3aKOHA COXpPAHEHUs Macchl BemiecTB. [IpowinmrocTpupyiTe ero Ha
IpUMepe peakiuu B3aumoieiicTBus okcuaa meau (11) ¢ a3oTHOM KUCIOTOM.

4.JlaliTe XapaKTEpUCTHKY aTOMOB 110 Tu1any: Ne 6

5.0npenenuTh OTHOCHUTENBLHYIO MOJCKYIsIpHYl0 Maccy BemiectB: Al12(S04)3, H2S04, K2S,
Mg(OH)2. /laTb Ha3BaHHE KaXX/IOMY BEIIECTBY.

6.Hamucate anexTpoHHbIE (QOpMYIBI Ui aTOMOB 3yieMeHToB: 17,38,41. K kakuM 31I€KTPOHHBIM
ceMeiicTBaM OHU OTHOCSTCS?

Bapuanrt Ne3

1./laliTe omnpeneneHue NOHATHUN: XUMUYECKUE PEAKIMH, XUMHUYECKUE (OPMYIbI, XUMHUYECKUE
ypaBHeHUA. UTO Ha3bIBAE€TCSA MHAEKCAMH B XUMUYECKUX (popMynax?

2. IlepeuncauTte OCHOBHBIE MIOJIOKEHUS ATOMHO-MOJIEKYJISIPHON TEOPHUH.

3.Ilo xakoMmy TmpHW3HAKY OJJIEMEHTHl TOAPA3ACIAIOTCS Ha JJIEKTpOHHBIE cemeiicTBa? Kakwue
AIIEKTPOHHBIE CeMeNCTBa BaM M3BECTHBI. K KakuM 3JIEKTPOHHBIM CEMENCTBaM OTHOCSTCS 3JIE€MEHTHI
KaJIbIUid, HEOH, CKaHJIUW, LIepUii?

4.JlaiiTe XapakTepUCTHKY aTOMOB 10 1uiany: Ne 14

5.0npenenuTh OTHOCHUTENBHYIO MOJEKYIsipHylo Maccy BemectB: SO3, CaCO3, H2SO3, NH40H
JlaTh Ha3BaHUE KaKIOMY BEILIECTBY.

6.Hamucate amekTpoHHBIE (OPMYIBI JJIsi aTOMOB 3JIeMeHTOB: 7,39,56. K KakuM 3IEKTPOHHBIM
CEMENCTBAM OHU OTHOCSTCS?

Bapuanrt Ne4

1./laliTe ompeneneHue MOHATUN: aTOM, SJIEKTPOHHOE OO0JaKo, TJIaBHOE KBAaHTOBOE 4HCIO. YTO
XapaKTepHU3yeT IrJIaBHOE KBaHTOBOE uucio? Kakue 3HaueHus NPpUHUMAET IJIABHOE KBAHTOBOE YHUCIIO?
2.1Touemy B IUIaBHBIX HOArPYIIIAX CBEPXY BHU3 METALNIMYHOCTb 3JEMEHTOB YBEIMYMBAETCS, a
HEMETAJUIMYHOCTh yMeHbIIaeTcsa? UTo xapakTepusyeT 3JeKTpoOTpuuaTeabHOCTh? Kak u3MeHsercs
ANEKTPOOTPULATENBHOCTD B IJIaBHBIX MOATPYIIIax?

3. KakoB Qu3nyeckuii cMbICI MOPAIKOBOTO HOMEpa XUMHUecKoro snementa? CKOJIbKO MPOTOHOB,
HEUTPOHOB U JIEKTPOHOB COJEPIKUT ATOM KeJie3a?

4.JlaiiTe XapakTEpUCTUKY aTOMOB 1O Iany: Ne 12

5.0mpenenuTh OTHOCUTENbHYIO MOJIEKY/SIpHYIO Maccy BemiectB: PO3, Zn(OH)2, H2SiO3, AICI3
JlaTh Ha3BaHUE KaKOMY BEILLECTBY.

6.Hamucate snexTpoHHBIE (QOpMyNbl JUisi aToMOB 3neMeHToB: 4,16,33.. K kakuMm 3JeKTpOHHBIM
ceMEeNCTBaM OHU OTHOCSTCS?

Tema. CTpoeHue BemecTna.

Bapunant Nel

1. Kakas cBs3p Ha3bIBaeTCsl KOBaJIeHTHOH HemousisipHO#? IlpuBeaure cxembl 0Opa3oBaHUs CBA3EH B
MoJieKyaax OpoMoBojopona M Opoma. Kak HaspiBaeTcs MeXaHHW3M OOpa3OBaHUs CBSA3M JUISL ATHUX
ciny4yaeB?

2. JlaiiTe onpezeneHHe MOHATHUIO JUIMHA CBs3U. Kak M3MeHsieTcs JMHA CBS3UM MEXIY aroMaMH B
MoJIeKyJaax (TOPOBOJOPOIA, XJIOPOBOAOPOAA, OpoMOBOJOpOAa, HoJoBoAopoaa. OObsAcHHTE,
UCTOJNb3ys Tpaduueckue QGOpPMYNIbl JUIs ITHX COCJUHEHUH M y4YUTHIBAs MX TIOJO0XKEHUE B
MIEPUOANYECKON CUCTEME.

3. UYro Ttakoe BaeHTHOCTb? Yem O0OBICHSAETCA CYyLIECTBOBAHUE 3JEMEHTOB C IOCTOSHHOM
BAJIEHTHOCTBIO? UTO SIBIISIETCA MPUUMHON IEPEMEHHOM BAJIEHTHOCTH MHOTUX JIEMEHTOB?
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4. Hanmmute MexaHu3M 00pazoBaHus CBs3U B Mojekynax: SiH4, Na2S

5.VKaxuTe TUIBI CBA3CH M ONpPENEIUTE CTENEHH OKHCIEHUS aTOMOB B MOJIEKYJIAX CIIEIYIOLIUX
coenuuenuii: a) H2 , HBr, Na2 SO4 ; 6) Br2 ,HI , K2SO3

Bapuant Ne2

1.Kakyro cBsi3b Has3blBalOT MOHHOW? IloueMy OHa SBISETCS NPEIENBbHBIM CIy4yaeM KOBAJIEHTHOM
cBsa3u? [IpuBeaure cxemy oOpa3oBaHUs XJIOpHUIA HATPUSL.

2.JlaiiTe ompenereHHE TMOHITHIO «XUMHUYECKash CBs3b». KakoBbI /Ba 00S3aTEIBHBIX YCIOBUS
o0Opa3oBaHusi KOBaJIEHTHON cBs3u. [lokakuTe Ha mpuMepe 0O0pa3oBaHHS MOJIEKYIBI BOAOPOJA W3
aTOMOB.

3.JaiiTe onpeneneHre NOHIATHIO CTETIEHb OKUcIeHnsa? Kakue 371eMeHThl UMEIOT IIOCTOSIHHYIO CTENEHb
OKHUCJIEHHS BO BCEX CJOXHBIX BeuiecTBax? YeMmy paBHBI BBICHINE M HU3LINE CTENEHU OKUCICHMS
3JIEMEHTOB?

4. HanmmuTe MexaHu3M 00pa3oBaHMsI CBs3U B Mosiekynax: K2S, N2

S5.YKaXuTe TUIIBl CBA3E€H M ONPEIEIUTE CTENEHW OKUCIEHUS aTOMOB B MOJIEKYJAaX CIEAYIOIIHUX
coequnaenuii: a) Cl2 , Na2CO3 , HF; 6)Ca(OH)2 , H2 SO3, 02

Bapuant Ne3

1.Kaxkas cBs3b Ha3bIBaeTcs MeTamnueckoii? KakoBbl ee ocoOeHHOCTH?

2. Kakas cBsi3p Ha3pIBacTCs JOHOPHO-aKIeNnTOpHOW. [lokakuTe cxemMy oOpa3oBaHHS JOHOPHO-
aKLENTOPHOU CBSI3U Ha MPUMEPE HOHA AaMMOHHSI.

3. laiiTe ompenerneHue MOHATHIO CTENEHb OKHUCICHWS. Bcerma M YHMCICHHO COBMAIAIOT CTENEHb
OKHCJICHUS U BAJIEHTHOCTb.

4. Harmmmre MexaHu3M 00pa30BaHMsI CBsI3U B MojIekynax: S2 ,H20

S5.VKaxuTe TUIBI CBSA3€M M ONPEICINTE CTENEHH OKUCIEHUS aTOMOB B MOJIEKYJaX CIEIYOIINX
coemuueHnii: a) OF2 , H202 , MgSO4 6) H2S, Na3PO4 , LiOH

Bapuant Ne4

1.Kakyro cBsI3p Ha3bIBalOT MOHHOW? MeXIy aToMaMu KakuX SJIEMEHTOB OoHa oOpasyercs? Kakoii
3apsig UMET HOHbI MeTaioB? Kak oHM Ha3piBaroTCA? B Kakue HMOHBI MPEBPAIIAtOTCS aTOMBbI
HEMETAJJIOB MPU IPUCOCINHEHUH HIIEKTPOHOB?

2. JlaiiTe onpeienieHUe TOHATHIO XUMUYECKas CBsI3b. Kakue THUITbI XHMHUUYECKOU CBSI3U BBl 3HAETE?
3.Hanummure Mexanu3m oOpa3oBaHus CBs3M B MoJiekynax: H2S, Cl2

5.YKaXuTe TUNBI CBA3CH M ONPEICIINTE CTCIICHH OKUCICHHMS aTOMOB B MOJIEKYJax CIEAYIOLIUX
coemuaenuit: a) Ca(OH)2, K3PO4, NaOH 6) H20, CO2, PH3

Tema. Boxa. PacTBopbl. JiieKTpoMTHYECKAS] TUCCOLMALIMS.

Bapuant Nel

1.[laiiTe ompeneneHue MOHATUIO pacTBOpbl. Kak KiaccMpUUUPYIOTCS pacTBOpBI IO arperaTHOMY
cocrosiHuio? Kakne mporueccsl IPOTEKAIOT NIPU PAaCTBOPEHUH BEILECTB B KUIKUX PACTBOPUTEIAX?
2.JlaiiTe omnpeneneHue MOHATHUIO MaccOBOM J10Jieil pacTBOpeHHOro Bemiectna. [lo kakum dopmynam
MO>KHO pPacCYUTaTh MacCOBYIO JOJII0 PACTBOPEHHOI'O BEIIECTBA, MAacCy pacTBopa?

3. Kakue BemecTBa OTHOCATCS K 3JIEKTPOJIUTAM U He 3ekTpoauTtam? [Ipuseaure npumepsl.
4.Hanumure MOJNEKYJISAPHbIE W HWOHHBIE YPAaBHEHHUS pEaKLUMH, NPOTEKAIOIMX IpPU CIUBAHUU
pacTBOPOB:

a) XJIOpU/ia HaTpHs U HUTpaTa cepedpa;

0) COJSIHOM KUCIOTHI U KapOOHaTa Kajus;

B) xnopuma kenesa (II1) u ruapokcuaa HaTpus.

5. Pemure 3agaun.

1.Kakas macca conu norpeOyetcs A npurotoBieHust 15%-Horo pactBopa xjiopuaa HaTpUs Maccon
120 r.

2.IIpuroroBnen 20%-Hplil pacTBOp HUTpaTa KajdblUs. BeluncinTe Macchl BOJIBI U HUTpaTa KaJbLIMsA,
conepsauuecs B 100 r takoro pactsopa.

3. B Boge maccoit 200 r pactBopuiu 40 1 con. KakoBa maccoBast I0JIs COJIM B 3TOM PacTBOPE.
Bapuant Ne2

1. Jlaiite ompeneneHre MOHATHIO IHCIEpCHbIE cucTeMbl. Kak KiaccupHUIMPYIOTCS TUCIIEPCHbIE
CHCTEMBI I10 pa3Mepy YacTHIl JUcTiepcHO (a3b1?
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2. Jlaiite ompejeneHre MOHATHIO HOHBI. Kakue MOHBI HAa3bIBAIOTCS KATHOHAMM, a KaKhue aHMOHAMU?
[IpuBeauTte mpuMepsl KATHOHOB U AHUOHOB.

3.CopmynupyiiTe OCHOBHBIEC MOJOKEHHUS TEOPUH DIICKTPOJUTHUYECKON aucconuanuu. Kto u xorga
IIPETI0KUI TEOPHUIO ANEKTPOJUTUYECKON TUCCOLUALIU?

4.Hanucatp ypaBHEHUE PEAKLIMYU MEKIY T'MIPOKCUIOM KA U COJSHOM KUCIOTBI; MEXAY XJIOPUIOM
Oapust 1 cynbhaToM HATpUs; MEXKAY XJIOPHIOM HATpUs W HUTPATOM cepedpa B MOJICKYISIPHOM H
MOHHOM BH/IE (IIOJIHOM U COKPAILIEHHOM).

5.Pemwre 3anaun.

1.B Boze maccoii 200 r pactBopuiu 25 r conu. KakoBa MaccoBasi 0151 COJIM B 3TOM pacTBOpeE.
2.IIpurotoBien 20%-Hbli pacTBOP XJIOpUIA KaJbliKsl. BeraucianTe Macchl BOJBI U XJIOpUJIA KaIbITHS,
coaepxariuecs B 100 T Takoro pactsopa.

3.Jlano 500 r 10%-noro pactBopa cynbpara memau(Il).Berancnure maccy 3Toil coiu B JaHHOM
pacTBope.

Bapuant Ne3

1.JlaliTe ompeneneHue NOHATUIO CYCHEH3WH, SMYJIbCHH, KOJUIOMAHBIE pacTBopel. [IpmBectn
MIPUMEPHI.

2. Jlalite ompenesneHHe MOHATHUIO 3JEKTPONUTHI. Kakue 31eKTpoSuThl HA3bIBAIOTCS CHIJIBHBIMH, a
kakue cinabeiMu? [IpuBenuTe mpuMepsl.

3.Uem 00bsCHSETCS pa3IMYUE B CBOMCTBAX HOHOB U @TOMOB OJIHOTO M TOTO K€ AJIeMeHTa?

4. Hamumwure MOJIEKyJIspHbIE U MOHHBIE YpPaBHEHUS pEaKlUUW, MPOTEKAIOUUX MpPH CIMBAHUU
PacTBOPOB:

a) XJIopHia HaTpus U HUTpaTa cepedpa;

0) CoJIIHOM KUCIIOTHI U KapOoHAaTa Kajus;

B) xuopuaa xxenesa (II1) u runpoxcuaa HaTpus.

5.Pemute 3agaun.

1.0Onpenenute maccoByto noiito (B %) KCl B pactBope, nomyuennoM npu pactBopernn KCl maccoii
20 r B Boge o0bemMoM 300 mirL.

2.IIpurotoBnen 10%-HbII pacTBOp XJOpHUJIa ATOMHUHMA. Bberumcinure maccsl BOJABI M XJIOpUAA
amoMuHus, conepxaniuecs B 200 T Takoro pactBopa.

3.Mmeetcs pactBop kKapOoHaTa Hatpus Maccoid 250 r, B kotopoM cojaepxutcs 50 r xapOoHara
HaTpus. Beruncnute MaccoByIO JI0JII0 COJIM B 3TOM PacTBOPE.

Bapuanrt Ne4

1.JlaliTe omnpejeiieHre MOHATHIO MAacCOBOM J0Jel pacTBOpeHHOro BemecTBa. [lo kakum dopmynam
MO>KHO PacCYMTaTh MAaCCOBYIO JIOJII0 PACTBOPEHHOI'O BEIIECTBA, MAacCy pacTBOpa.

2. KakoBa rmaBHas MNpUYHMHA 3JICKTPOIUTHYECKON AMCCOUMANMU B BOAHBIX pacTBopax? Uto
Ha3bIBAETCS CTENEHbI0 quccouranuu’? OTyero oHa 3aBUCHUT?

3. [aiite onpeneneHne MOHITHIO pacTBOPBI. UTO Takoe HACHIIEHHBIE U HEHACHIIICHHBIE PACTBOPHI?
Urto noka3zeiBaeT KO3((HUIUEHT pacTBOPUMOCTH?

4. HanumuTe MOJNEKYASpHbIE W HOHHBIE YpaBHEHMsI peakiii, MPOTEKAIOMIMX MpPH CIUBAHUU
PacTBOPOB:

a) ruapokcuaa kanus u Hurpara meau (11);

0) COJITHOM KUCJIOTHI ¥ THIPOKCUIA Oapus;

B) cynb(aTa HaTpUsl U HUTpaTa Oapusl.

5. Pemure 3agaun

1.IIpurorosien 20%-Hbli pacTBOp XJopuaa MarHus. Beluucinre Maccel BOJBI M XJIOpUJA MarHusl,
cozepsamuecs B 200 r Takoro pactsopa.

2.Mmeercsa pactBop xsnopuzaa kamus maccod 250 r, B kotopoMm conepxkutcs 50 r xjopuaa Kanus.
Brruncnute MaccoByrO JI0JIIO COJIM B 3TOM PacTBOPE.

3.Nmeercs 10%-Hbli pacTBOp a30THOM KUCIIOTHI. BbIuncanTe Maccy KUCIOTHI, coaepxaieiicsa B 100
I TAKOTO pacTBOpa.

Tema. Kinaccnpukanus HeopraHniecKnux coeJMHEHN M UX CBOICTBA.

Bapuant Nel
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1. TaiiTe ompeneneHue Kiaccy OoKkCHaoB. Kakue THITBI OKCHIOB BaM M3BeCTHEI. [IpuBeaute Gopmynsl
OCHOBHBIX OKCHJIOB, KHCIIOTHBIX OKCHOB, aM(DOTEPHBIX OKCUIOB, O€3pa3IMdHbIX OKCHA0B. HazoBuTe
okcubl. [IpuBeauTe MpUMEPHI peakiinii XapaKTePHBIX I OCHOBHBIX OKCHIOB, KUCIIOTHBIX OKCHJIOB.
2.IlpuBenennnie popmysnl Bemects: HNO3, CO2, KOH, P205, NaNO3, CaS0O4, MgO, FeCl3,
Cu(OH)2, SO2, HCIO4, BaO, Fe203, LiOH, H2Si03, Ca(OH)2, K3PO4, NaOH, Sr(OH)2 Pacnpene
JINTE T10 KJIaccaM: OKCHUJIBI, OCHOBAHMS, KUCIIOTEI, COJIU.

3.Ilpu momoIm MepuOANYECKON CHCTEMBI COCTaBbTEe (POPMYIIBI OKCHIOB CIICAYIONIUX 3JICMCHTOB:
AITIOMUHUS, YTIIEPO/ia, CEPhI, MBIIIbSIKA, ITMHKA, Xkene3a (II). Ykaxure ux xapakrep.

4.]1ns sanmemenToB: Na, Al, Si — cocraBbTe (hOpMYJIBI BBICITNX OKCHUIIOB H THAPOKCUAOB. Pacmonoxure
TUIPOKCHUJIBI TI0 YCHUJICHUIO KUCIIOTHBIX CBOMCTB.

5.Cpenu mepevyrciieHHbIX OKCUAOB YKaKuTe OoCHOBHBIE M kucioTHble: CaO, SO2, P205, CuO, FeO,
Si02, Mn207, BaO, 3anonxauTe Tabauiy:

Ocuosusbie || Kuciorasie
OKCU/IbL OKCH/IbL

6.0Ocy1iecTBUTE CIIEAYIOLNE XUMUYECKUE PEBPAICHHUS:

a) FeCl2 — Fe(OH)2 — FeSO4 — Fe — FeCl2;

6) P — P205 — H3P0O4 — Na3P04 — Ca3(P0O4)2.

Bapuanrt Ne2

1./laliTe ompeneneHue Kiaccy OCHOBaHMM M amM(OTEpPHBIX THAPOKCHAOB. 3amuiuuTe (HOpMYyIIbl
OCHOBHBIX M aM(OTEpPHBIX THAPOKCHIOB. Kakue THIIBI OCHOBHBIX THAPOKCHIOB BaM HW3BECTHEHI.
[TpuBeauTe IPUMEPHI PEAKITUi XapaKTEPHBIX JIJIT OCHOBHBIX U aM(OTEPHBIX THAPOKCHIOB.
2.PacmipeienuTe Mo KiaccaM HEOPraHWYECKUX BEIIECTB CICAYIONINE COCIWHEHWS W HA30BUTE HX:
Zn(NO3)2, HgClI2, HCI, NaOH, FeClI3, CI207, HBr, BaO, Cu(OH)2, MgClI2, KCI, Ca(N03)2, KOH,
Zn(OH)2, P203, H3PO4, CuO, SO2, Na2C03, H2S04.

3.Ilpy moOMOIM TEPUOJUYECKON CHUCTEMBI COCTaBbTe (OPMYIBI THIPOKCHUIOB CIEAYIOIINX
AJIEMEHTOB: ATFOMUHUS, YTJIEPO/Ia, CEPHI, MBIIIbsIKa, ITUHKA, kene3a (I1). Ykaxure ux xapakrep.

4, lns snementoB: Mg, Al S — cocraBpTe (QOpMYNIBI BBICIIMX OKCHIOB W THIPOKCHIOB.
Pacrnionoxxure ruIpOKCHUIBI IO YCUIICHUIO KUCIIOTHBIX CBOWCTB.

5.BeiOepuTe u3 cucka, 0 JHOOCHOBHBIE, IBYXOCHOBHBIE M TpeXOCHOBHBIE kKucioThl: H2SO4, H3PO4,
HC1, H2CO3, HI, HNO3, H2S, HC104, 3anoyiHuTe TaOIHILy:

OJHOOCHOBHBIC || JABYXOCHOBHBIC “ TPEXOCHOBHEIC |

6.0cy1iecTBUTE clenyole XMMUYECKHe TPEeBPaIeHuUs:

a) Al - Al1203 — AICI3 — AI(OH)3 — AI203 — AI(NO3)3;

06) S — SO2 — SO3 — H2S04 — K2S504 — BaSO4.

Bapuant Ne3

1. laiite onpenenenue kinacca kuciotT. Knaccudukanus kucnor. Homenknarypa kucnot. [Ipuseante
IIPUMEpHI peaKkuil XapakTepHbIX Ui KUCIOT. OCOOEHHOCTH B3aMMO/ICHCTBHSI KMCIIOT C METaJUIaMu.
2. HazoBure creayromue COeAMHEHMS U YKaXHUTE K KAKOMY KJI1acCy OHM OTHOCSITCSL:

NO, AI203, Mn(OH)2 , Ca(H2P0O4)2, N203 , NH40OH, H2S, K3P0O4, Pb(HS03)2,Ag20, CrO3, Bi(
OH)3, HF, MgHPO4, Bi203 , Mn207

3.BemmmmTe U3 crnucka Toiabko (Gopmyisl coselt U gaiite uMm HaszBanus: MgCO3, CaO, Mg(OH)2,
FeSO4, KC1, CuO, HF, Na2SiO3, A1(OH)3, Ba3(PO4)2, Zn(OH)2, Zn (NO3)2, H2SO3, Na2S03,
K20, KBr, 3anonnuB Tabnuiy:

®opmyna || HazBanue
COJIN: BEILIECTBA:

4. 3anumure hopMynsl coeauHenuit: okcua 3oiota (1), okenn ,6poma (III), ruapoxcun mapranma (11),
KpeMHeBasi kucnota, Hutpatr ruapokcomenu (II), ¢ocdar kampius, okcua arOMHUHHS, THAPOKCHU]
meau (II).

5.Cpenn  mEepeurcleHHbIX OCHOBAaHUM  YKaKMTE€ IIEJIOYM M HEPACTBOPUMBIE OCHOBAHUS:
NaOH,Cu(OH)2,Fe(OH)3,Ca(OH)2,Ba(OH)2,KOH,A1(OH)3.
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[enoun: || HepacrBopumsble
OCHOBAHHS:

6.Kakue u3 naHHBIX BemecTB OyqyT B3auMOJEHCTBOBaTH Mexay co0oit? Hamummre ypaBHEHUS
peaxkuuii ¥ Ha30BUTE 0Opa3yrolrecs BEUIECTBA:

a) OKCHUJI KaJbI[Hs, COJIsIHAsE KUCI0Ta, okcu cepbl (IV), ruapokcu Kaabius, THAPOKCU]T HATPHUS;

0) a30THas KUCIIOTA, OKCU Oapusi, THAPOKCU HaTpusi, okcuA yriepoaa (IV), okena Hatpus.
Bapuant Ne4

1.JlaiiTe onpenenenue Kiaccy cojied. Ykaxure kiaccudukaiuio coneil. Homenknarypa comnei.
[IpuBenuTe npuMepsl peakiuil MOJIyYeHUs PA3TMYHBIX COJIEH U3 OCHOBAHUS M KUCTOTHI. C MOMOIIIBIO
KaKUX PEaKIui MOKHO MOJTYIUTh

a) KHCIYIO COJb W3 CpeIHEeW; 0) CPeaHIO COJIb U3 KHUCJIOW; B) CPEAHIOID COJIb M3 OCHOBHOM.
2.Pacnpenenute no KjaccaM HEOPraHMYECKHUX BEIIECTB CIENYIOIINE COEIMHEHUS U HA30BUTE UX:
MgCO3, CaO, FeSO4, KC1, HF, A1(OH)3, Ba3(PO4)2, Zn (NO3)2, H2S03, Na2S03, K20,CI1207,
HBr, BaO, Cu(OH)2,Ca(NO3)2,H3P04, Ba(OH)2.

3.Ilpyu mnomomM NEepUOAMYECKON CHCTEMBI COCTaBbTE€ (QOPMYJbl TUAPOKCHUIOB CIEIYIOLUIUX
AJIEMEHTOB: HATpUs, MarHus, IMHKa, xkenesa (II). Ykaxure ux xapakrep.

4. HazoBure cienyonye COeIMHEHUS U YKQXKHUTE K KAKOMY KJIaCcCy OHM OTHOCSITCS:

SO3, FeO, H2Si03, Cu(OH)2, NH4NO3, Ag20, CrO3,P203, CuO, Mn(OH)2 ,Bi203,
Mn207 Fe(OH)2 , K2CrO4 , NaH2P0O4,HgClI2,FeCI3,Ca(NO3)2.

5.3anummTe GopMyibl coeTuHEeHN: PTOPOBOIOPOIHAS KUCIOTA (TUTABUKOBAs ), TUAPOKCH]T KOOAIbTa
(I1), momua xanbius, ruapocyabhun 6apus, okcun Banaaus (V), oxkcua kpemuus (IV), runpokcun
osioBa (IV), azotucras xkucmnora.

6.Hanummre ypaBHEHHs] BO3MOXKHBIX PEAKIIMA MEXy BEIIeCTBaAaMU: OKCHJ Kaius, okcua ¢ocdopa
(V), ruapoxcua Gapusi, cepHasi KUCIoTa, Hoau kanus, HutpaTt ceuHna(ll).

Tema. XumMu4ecKkue peakumu.

Bapuant Nel

1.JlaiiTe ompenesieHHME MOHATHIO CKOPOCTh peakiuu. Yemy paBHa CKOpOCTh peakiuu? OT Kakux
(haKTOpPOB 3aBUCUT CKOPOCTh XMMUYECKOH peaKIuu?

2.Ilo kakuM mpU3HAKaM MOXHO Kiaccu(uIupoBath XuMHYeckue peaknuu? Kakue peaxiuun
SIBJIIOTCS pEaKLUsIMU COCIMHEHHS, 3aMellleHus, 0OMEHa, Pa3ioKeHHs?

3. Jlaiite onpenenenue nouaturo OBP. UeM 00ycinoBiIeHO M3MEHEHHUE CTETICHEH OKHCIICHHS B XOJIe
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIX peakuuii? Kak Ha3biBaeTcs Npolecc OTAaYd 3JIEKTPOHOB;
MPOLIECC MPUCOETUHEHUS IEKTPOHOB.

4.PaccraBbTe KOAhGUIUEHTHI, ONIPEACTUTE TUIl PEAKIIUU:

H2 + N2 -NH3 CO +02 — CO2

HNO3 — NO2+H20+021 Ca3N2 + H20 — Ca(OH)2 + NH31

Ba + H20 — Ba(OH)2 + H21 Mg + N2 —-Mg3N2

C +Cr2 03— CO2 +Cr HNO3 + CaO— Ca(NO3)2+H20

Na + H20 — NaOH+ H21 Ba O+ H2SO4 — BaSO4 |+ H20

5.CocTaBbTe ypaBHEHUsI XUMUYECKUX PEAKILIMM, OMMCAaHUs KOTOPBIX BaM IpeasiokeHsl. Onpenenure,
K KaKUM THIaM XUMHUYECKHUX peaKlUi MPUHAATICKUT Kaxaast XUMUYECKas peaKiusl.

a) Ilpu B3ammoneicTBUM OKcHIA KalblMsl (HEram€HOW H3BECTH) C BOJOHM BBIAENAETCS TEIUIO U
oOpa3zyeTrcs TUAPOKCHU KalbIus (TalleHast U3BECTD).

0) Ilpu nmpoxanuBanuu kKapOoHaTa KajbIs (M3BECTHSKA) 0OpazyeTcss OKCUA KajibIUs U OKCHT
yriepoaa.

B) [lpu cMemuBaHUU pacTBOPOB THIPOKCHUIA Kalusi M CEPHOM KHUCIOTHI MPOTEKaeT peakiuit
HEUTpAIU3aLINH.

r) Paznosxenne HuTpara HaTpus ¢ 00pa3oBaHUE HUTPUTA HATPUS U KHUCIOPOA.

6.ITonbepute k0d((HUIMEHTHI B YPABHEHUSAX OKHCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIINI METOA0M
AIIEKTPOHHOTO 0allaHCca, YKaXKUTE OKUCIUTENb U BOCCTAHOBUTEIT.

Fe203+ CO—FeO + CO2;

H2S04 + Mg—Mg SO4 + H2;

Si02 + C—CO + Si;
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C+ HNO3— CO2+ NO + H20

Bapuant Ne2

1./laiiTe onpeneneHne MOHATHIO XUMUYECKOE PAaBHOBECUE, KOHCTaHTa paBHOBecus. OT 4ero 3aBUCUT
Y OT Yero He 3aBUCHUT KOHCTaHTa paBHOBecus? Kak popmynupyercs npunnun Jle [latense?

2.Kakwue peakuuu Ha3bIBalOTCS 0OpaTUMBIMH U HeoOpaTuMbiMu? [IpuBeauTe mpuMepsl.

3.Ha xakue tunsl pa3genstorca Bce OBP? Ilpusenure ¢popMyibl 1 Ha3BaHHS BaKHEHILINX BELECTB-
OKHCIHUTENCH; BAXKHEHIIINX BEIISCTB -BOCCTAHOBUTEIICH.

4. PaccraBbTe K03()(DUITUECHTHI, OTIPENICIIUTE TUTT PEAKIIHH:

P+ S —P2S3 CuO +Al — Al203 +Cu

HNO3 + CaCO3— Ca (NO3)2+H20 +C0O21 KCIO3 — KCI+ 021

KOH+ H3PO4 — K3P0O4 + H20 N205 + H20 —-HNO3

Li + CI2 — LiCl Cu(NO3) — CuO+0O21+NO21

KOH +AICI3 — KCI+ AI(OH)3 | Mg+ H3PO4 — Mg3(PO4)2 + H2?

5.CocraBbTe YpaBHEHUs XUMHUUYECKUX pPeaKIUil, OMMCaHMUsI KOTOPBIX BaM IpeanoxkeHsl. Onpeaenure,
K KaKUM THIaM XUMHYECKUX peaklUni MPUHAICKUT KaXKIasi XUMUYECKasi peakiusl.

a) Ilepekucp Bomopoaa mocTeneHHO pasznaraercs. Eciu B mpoOupKy € HEpeKHUchio BOAOPOAA
Hacelmath okcua MapraHua(lV), To peakuus mnpotekaer ¢ 00JblION CKOpOCTbIO. IIpoayKThI
pa3ioKeHus - BoJa U KHCIOPO/I.

6) ['openue kanpLKs B ra3000pa3HOM XJIOpE.

B) Ecnu ene3Hsbiil rBO31b OMYCTUTH B pacTBOP Cyib(aTa MeAU, TO Ha TBO3/IE MOSABUTCS KOPUUHEBBII
HAJIET.

r) Oxucnenue okcuzaa cepol (IV) kucmopoaom.

6.ITon0epute K03 (HUINEHTHI B YPaBHEHUSAX OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIINI METOA0M
AIIEKTPOHHOTO OajlaHca, YKaXKUTE OKHCIUTENb U BOCCTAHOBUTEITb.

S + KOH — K2S + K2S03 + H20

K2S + HNO3 — K2S04 + NO + H20

Ca + HNO3 — N20 + Ca(NO3)2 + H20

B + HBrO3 + H20 — H3BO3 + HBr

Bapuant Ne3

1./laliTe onpeneneHre NOHATUIO XUMUYECKOe paBHOBecHe. Kak BiMseT TeMmepaTypa Ha COCTOSIHHE
XuUMHuYeckoro paBHoBecusa? [Ipusennre npumMepsl.

2. [Jaiite ompeaeneHue TMOHIATUIO XUMHUYeCKWe peakuuu. [lo KakuM NpuU3HAKaM MOKHO
KJIaCCU(UIIMPOBATH XUMUYECKUE peaKkuu?

3.Kak Ha3bIBaeTCid METOJ, KOTOPBIA HCHOJB3yeTca Juisi coctaBieHus ypaBHeHuit OBP? Ero
npumeHenue B OBP.

4. PaccraBbTe KOA(DGUIUEHTDI, OMIPEICTUTE TUIl PEaKIUU:

K20 + H20 — KOH Li + N2 — Li3N

AgNO3 — Ag +021+NO21 KOH +CuS04 — K2S04+ Cu(OH)2|

Mg+ HCl — MgCl2 + HZ K20 + P205 — K3P0O4

AgNO3 — Ag +O21+NO21 NaOH +FeSO4 — K2SO4+ Fe(OH)2 |

Zn + HCl — ZnCI2 + H21 Fe(OH)3 — Fe203 + H20

5. CocraBbTe ypaBHEHUSI XUMUYECKHUX PEAKIUii, OMMCAaHUS KOTOPBIX BaM Mpeaniokenbl. Onpeaenure,
K KaKUM THIaM XUMHYECKUX PEaKUUi MPUHAICKUT KaXKAasi XMMUUYECKAs peaKIIusl.

a) BzaumoelicTBre ITMHKA C COISTHON KUCTIOTOM.

6) Ilpu mpoxanuBanuu KapOoHaTa KaibIUs (M3BECTHSKA) 0OpazyeTcs OKCHJ KalubIUs U OKCHI
yriepoaa.

B) Okucnenue okcuza cepsl (IV) kucmopomom.

r) Ilpm cmemmBaHMM pacTBOPOB THAPOKCHIA Kalusg M CEpHOHW KHCIOTHl MPOTEKaeT peakLuit
HEUTpaIU3alyu.

6.ITon6epute kKO3PPUINEHTH B YpaBHEHHUSIX OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMNA METOJA0M
ANIEKTPOHHOTO OajaHca, YKa)KUTe OKHCIUTEIb U BOCCTAHOBUTEI.

Al + CuCI2—AICI3 + Cu

Ca+ 02—CaO
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Si + HNO3 + HF—SiF4 + NO + H20

SO2 + CI2 + H20— H2S04 +HCI

Bapuant Ned

1.aiite onpeneneHue MoHATHIO cKopocTu peakiwii. Chopmynupyiite npasuino Bant-T'odda. Uemy
paBHA KOHCTaHTa CKOPOCTH?

2. Jlaiite ompenelieHne NMOHATHIO XUMHMUYecKoe paBHoBecue. Kakue BHelmIHUE (akTOpbl BIUSAIOT Ha
CMeEIllEHHE XUMHUUYECKOro paBHoBecus? [IpuBeaure npumepsl.

3. JlaiiTe ompezneneHue MOHATHIO XMMHUYecKue peakuuu. Kakue peakuuu SBISIOTCS peakUusMu
COCIMHEHMUS, 3aMeIIeHUs, 0OMEHA, Pa3N0KEeHUSI?

4.PaccraBbTe KO (UIUEHTHI, ONIPEAETUTE TUIl PEAKIIUU:

NO2 + H20+0O2 — HNO3 Al203+ SO3 — Al2(S0O4)3

Fe(OH)3 — Fe203 + H20 NaOH +H3P0O4 — Na3PO4+ H20

ZnO + HCl — ZnCI2 + H20 SO2 +02 — SO3

P+ S — P2S3 Cr(OH)3 — Cr203 + H20

Ba(OH)2 +H3P0O4 — Ba3(PO4)2+ H20 Zn + HCl — ZnCI12 + H21

5.CocraBbTe ypaBHEHHUSI XUMUYECKUX PEAKIIMI, OMMCAHUs KOTOPBIX BaM IpeaoxeHsl. Onpeaenure,
K KaKUM THUTIAM XUMUYECKHAX PEAKINN MPUHAIICKUAT KK Iash XUMHUECKas PEaKITHsl.

a) ['openue xanplys B ra3000pa3HOM XJIOpE.

6)Ecnu jxene3Hblil TBO3/Ib OYCTUTH B PacTBOP Cylb(ara MeIu, TO Ha I'BO3/IE MOSBUTCS KOPUUHEBBII
HAJIET.

B) Oxucnenue okcuaa cepsl (IV) kucmopoaom.

r) BzaumoeiicTBue IMHKA C COJISIHON KUCIOTOM.

6.ITon0epute K03 (HUINEHTHI B YPaBHEHUSAX OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIINI METOA0M
AIIEKTPOHHOTO OajlaHca, YKaXXUTE OKUCIUTENb U BOCCTAHOBUTEITb.

Cat+H2S04—CaS04+H2S+H20

Be + HNO3 — Be(NO3)2 + NO + H20

PH3 + CI2 + H20 — H3PO4 + HCI

MnCO3 + KCIO3 — MnO2 + KCI + CO2

O0mas HeopraHuveckass XuMus.

Bapuant Nel

Yacrs 1. BoiOepure npaBuJIbLHBIA OTBET.

Al. Yucno aToMOB BceX XMMUYECKHUX 3JIEMEHTOB B MOJIEKYJIE CEpPHOI KUCIOTHI PaBHO:
1)3;2)4;3)7;4)6

A2. Yuciao npoTOHOB, HEUTPOHOB U AJIEKTPOHOB B aToMe ¢ropa 199F:

1) p+-9;n0-10;¢&-19; 2) p+—10; n0 - 9; &€ — 10;

3)p+-9;n0—-10;6-9;4) p+-9;n0-9;¢&- 19

A3. I'pynma popmyr BemecTB ¢ KOBAJIEHTHBIM TUIIOM CBSI3U:

1) H2S, P4, CO2; 2) H2, Na, CuO; 3) HCI, NaCl, H20; 4) CaO, SO2, H2

A4. BeriecTBo, npu pacCTBOPEHUH KOTOPOTO B BOJIE AIEKTPOJIUTUUECKON AUCCOIMALINY MPAKTUYECKU
HE IPOUCXOINT:

1) runpoxcun HaTpus; 2) cyabdat kanus; 3) xaopua cepedpa;

4) HUTpAT ATIOMUHHUSL.

AS. BanentHocTh ocdopa B coequnennu P203:

15 2)H15 3)I; 4)V

A6.C pacTBOpPOM T'HJIPOKCHA HATPUS PEArUPYIOT:

1) cynsdat meau (11); 2) oxcua meau (I1); 3) ruapokcun Kamus;

4) a30THas KUCIIOTa; 5) MarHuii; 6) okeun yraepona (IV)

A7.BemectBa, hopmynsl koTopbix Fe203 u FeCl2 sBnsitorcs COOTBETCTBEHHO:

1) OCHOBHBIM OKCHJIOM M OCHOBAHUEM;

2) aMmpOTEpHBIM OKCHJIOM U KUCIIOTOH;

3) aMm(oTepHBIM OKCHJIOM H COJIBIO;

4) kucnoToi 1 aM(pOTEPHBIM T'HAPOKCUIIOM.

Yactp 2. 3aganus HA yCTAHOBJIEHHE COOTBETCTBHS.
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| B1.BepHbl 11 ciegyoniyie BbICKa3bIBaHUs? || 1) BEpHO TOJIBKO a;

0) ConsiHast KUCJIOTA - OJTHOOCHOBHASI KUCIIOTA. | 3) BepHO TOJIBKO 0;

|
| a) Oxcun hocdopa (V) - KHCIOTHBINA OKCHI. || 2) BepHBI 00a CYXKJICHUS; |
|
|

| 4) o0a cy)xJeHHs HE BEPHBI

B2.BepHubl 1M cyxaeHHs O MeTaulax U HX || 1) BEpHO TOJIBKO a;
COEJIMHEHUSIX:

a) Bce wMertamibel  B3aMMOJCHCTBYIOT € || 2) BEpHO TOJIBKO O;
pacTBOpaMu KHUCJIIOT C BBIJICJICHUEM Ta3a
BOJOPOJIA.

06) BomopoaHble CcOoeAMHEHHS  METaUIOB | 3) BepHbI 00a CyX/IeHuUs; |
HAa3bIBAIOTCA THAPUIAMH.

| 4) HeBepHBI 00a CYXACHUS |

B3. ®opmyna || Knace coenunenus:
BEIIECTBA!
| ) H3PO4 ; | 1) cons; |
| 6) SO3 ; | 2) ocHoBHEI oxcH; |
| B) Cu(OH)2 ; || 3) HEpacTBOPUMOE OCHOBAHUE; |
r) CaCl2; | 4) KHCIIOTHBIN OKCHJT; |
| 5) kucnoTa; |
| 6) pacTBOPMMOE OCHOBAHHE. |

| B4. cxonuble BeliecTna: || [TpoayKThl peakuuu:

|
| a) NH3 u HCI; | 1) Cu(NO3)2 u H2 ; |
| 6) Cuu HNO3; | 2) NO; |
| B)N2u 02; | 3) NH4CI; |
| L 4) N205 ; |

| | 5) Cu(NO3)2, H20, NO2 |
Yacrtp 3. 3anuiiuTe HOMep 3aaHHUs U MOJHOE PellieHue.
C1.daiite xapakTepucTHKy ¢ocdopa Mo €ro MoJOKEHHIO B MEPUOTUICCKON TAOIUIE XUMHUECKHX
anemeHToB [.1. MeHaeneena.
C2. CocraBbTe ypaBHEHUSI XUMUYECKUX PEAKIIUN COTIIACHO CXEME:
Fe(OH)3 — Fe203 — Fe — FeSO4 — Fe(OH)2.
HazoBute Bce clio)KHBIE BEIIECTBA, YKAKUTE THUIT PEaKI[UU.
C3..Hanucarp METO]T AIIEKTPOHHOTO OanaHca (ompenenuThb OKHUCJIUTENb u
Boccranosurens): HCl + CrO3 —CI2 + CrCI3 + H20.
C4. Pemuts 3a1a4i.
1. Kakas macca ruzipokcuia HaTpust notpedyercs Ui mpeBpaieHus cyiabgpara meau (I11) maccoii 16 T
B ruapokcua meau (11)?
2. Nmeetcsa 30%-HbII pacTBOP a30THOM KUCIIOTHL. BerunciauTe maccy KUcioTel, cogepxaiuerics B 200
I TAKOTO pacTBOpa.
3.Ilpu coenunennn 18 r amoMuHusA ¢ KuciopogoM Bbiaensercs 547 k/[x temnorel. CocraBbTe
TEPMOXHUMHYECKOE YPABHEHHE 3TOM peaklnu.
Bapunant Ne2
Yacrs 1. BoiOepuTe npaBuJIbLHBINA OTBeT.
Al. Hucno aToMOB BCeX XMMHUYECKHX 3JIEMEHTOB B MOJIEKYJe (POCHOPHOM KUCIOTHI PaBHO:
1)3;2)6;3)10;4)8
A2. Yucno npoToHOB, HEHTPOHOB | AJIEKTPOHOB B arome xyopa 3517Cl
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1) p+-18;n0—18;&-18; 2) p+-17;n0—17; & — 17,
3)p+—-17;n0—-18;&—-18; 4) p+—-17;n0 - 18; & — 17

A3.I'pynmna ¢opmyIt BEIECTB C HIOHHBIM TUIIOM XUMHUYECKOH CBSA3ZH:

1) Na2S, KClI, HF; 2) K20, NaH, NaF ; 3) CO2, BaCl2, NaOH ; 4) Ca, 02, AICI3
A4.BemiecTBo, KOTOpPOE B BOJHOM PACTBOPE MOJHOCTHIO AUCCOLIMUPYET:

1) oxcun menu; 2) HUTpaT Kanus; 3) cynbdar 6apust; 4) rugpokcuy xenesa (111)
AS. BanenTtHocTb cepbl B coequHennn H2S:

HI;2)153) 115 4)V

A6.B peaxiiuio ¢ paCTBOPOM COJISTHOM KHUCIOTHI BCTYMAIOT:

1) pTyTh; 2) TUAPOKCU]I MAarHus; 3) OKCUJ HAaTPHS;

4) kapOonar Hatpus; 5) xmopua 6apust; 6) okcun cepsl (V)

A7.BemectBa, popmyibl koTopbix SO3 u FeSO4 sBistoTCSI COOTBETCTBEHHO:
1) OCHOBHBIM OKCHJIOM U COJIbIO; 2) aM(OTEPHBIM OKCHJIOM U KHCIIOTOH ;

3) KHUCJIOTHBIM OKCHJIOM U COJIBbIO; 4) KHUCIOTOM U COJIBIO

Yacrp 2. 3a1aHuA HA YCTAHOBJIEHHE COOTBETCTBHS.

| B1. Bepusl 1 cienyromye BbICKa3bIBaHUs ? || 1) BEpHO TOJIBKO a; |
| a) CepHasi KHCJIOTa — IBYXOCHOBHasI. || 2) BepHHI 004; |
0) Oxcuj Kajausi — OCHOBHBIN OKCHI. | 3) BEpHO TOJIBKO O; |

| 4) 06a cyXJeHHs HE BEPHBI.

| B2. BepHbI 11 Cy)K/I€eHHsI O COEAMHEHUSX a30Ta: || 1) BEpHO TOJIBKO a; |

a) BonHblil pacTBOp amMmmHaka MMEET BOJHYIO || 2) BEPHO TOJIBKO O
cpeny.
06) Hwutpatbel TepMHYEeCKH HEYCTOWYMBHI | || 3) BEpHBI 00a CYy)KIECHUS
pasznararoTcs ¢ BbIACJICHHEM KHCIOPOa.

| || 4) HEeBepHBI 00a CY)KJICHHS

| B3. ®opmysa BemectBa: || Kiacc coenunenwus: |
| a) LiOH; | 1) coms; |
| 6) SO2; || 2) ocHoBHEII OKCHT; |
| B) HNO3; | 3) HepacTBOpHMOE OCHOBaHME; |
r) CaCO3 | 4) KucnOTHBII OKCH ; |

| 5) kucnoTa; |

| 6) pactBopumoe ocHoBanme |

| B4. Bemectsa: || IIpoayKThl rOpEeHHUs: |
| a) H2S; | 1) SO2 u H20 ; |
| 6) Na; | 2)co2; |
B) CO ; | 3) Na20 ; |
| 4) Na202; |

| 5) SO3, H20 |

Yacrs3. 3anumnTe HOMEp 3aJaHUA U MOJHOE pPelIeHue.

Cl1.[laiiTe XapakTepUCTHKY ATIOMHUHUS IO €ro MOJOXKEHHUIO B EPUOIUUECKON Tabiuile XUMUIECKUX
anemenToB /.M. MeHaeneena.

C2.CocraBbTe ypaBHEHUS XMMHUYECKUX PEAKLUN COTIACHO CXEME:!

Na — NaOH — Cu(OH)2 — CuO — Cu.

HazoBure Bce Cll0)KHBIE BEIIECTBA, YKAKUTE TUIl PEAKIUH.
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C3.Hamwmcath METOJl 3JIEKTPOHHOTO OanaHca (OMpenenuTh OKUCIUTENb U BoccraHoButens): HCl +
MnO2 —-MnCI12 + CI2 + H20

C4.Pemure 3a1aun.

1.CxoJIbKO TPaMMOB THIPOKCHIA KIS MMOTpeOyeTcs Aist B3auMoaecTBus ¢ 70T cepHOM KUCTOTHI?
2.Mmeetcs pacTtBOp xjopuaa Hatpus maccoi 250 r, B koTopoM coaepxkutcs 50 r xjmopujga HaTpus.
Boruncnute MaccoByo JI0J110 COJIM B 3TOM PacTBOPE.

3.Ilyrem cxxuranus cepsl noinydeHo 32 1 okcuga cepbl (IV), mpuyem Bblzenuiach TEIUIOTA,
cootBercTByomas 146,3 k/x. CocraBbTe TEPMOXUMUYECKOE YPABHEHUE ITON PEAKLIMH.

Tema. OcHOBHBbIC IOHATHSI OPraHMYecKOW XMMHHM H TeOPUS CTPOEHUS] OPraHMYeCKUX
CcOeIMHEHUI.

Bapuant Nel

1.YT0 n3yuaet oprannyeckasi XuMusa? 3auiuTe KIaccu(UKalnoo yriaeBoa0pOI0B.

2.Kakoi1 3aKOH JIEXKHT B OCHOBE opranndeckoil xumun? Ilepeuncinre ero OCHOBHBIE MOJIOKEHUS.

3. Ilepeuncnute 0COOEHHOCTH CTPOCHHS M CBOMCTB OPraHUYECKUX BEIIIECTB.

4.CoctaBuThb CTpyKTypHBIE hopmyinbl coequnenui: C2ZH6, C4H10.

5.CocraBbTe TpU CTPYKTYpHBIE (DOPMYIIBI TOMOJIOTOB BELIECTBA, CTPYKTYpHas (hopMysa KOTOPOTo:

CHs — 'CliH—C‘.Hg
CH;

6.130Mepamu SIBISIFOTCS BeIleCTBa, GOPMYIIbl KOTOPBIX:
1) CHB—?H—?H—CHe, u CH;—CHy—CH—CH—CHg

CHs CHjs CHz CHjz

2) CH;—CH;—CH; —CH;—CH;—CH; u (13}13—CH2—u(|3}13
CHs CHj

3) CH.g—('?H—{iTH—CHg n  CHz;— CH=CH —CHj,
CH; CH;

4) CHa—?H—?I-I—CHs " CH;;—CHE—(FH—CHz—CHa
CH; CHs CH;

Bapuant Ne2

1. CdopmynupyiiTe OCHOBHBIE TMOJOXKEHHSI TEOPHUH XHUMHYECKOTO CTPOEHHUS OpPraHHYeCKUX
coenunenuit A.M.bytneposa.

2. Kakue Bl HOMEHKJIATypbl OpraHUYECKUX COCAUHEHUN UCIIONb3YIOT B HACTOSIIIEE BpeMsI?

3. Kakue BuabI popMyn UCTIONB3YIOT B OPraHu4ecKOd XUMHU?

4.CoctaBuTb CTPYKTYypHBIE hopMysbl coequnenuit: C3HS, C4H10.

5.CocraBbTe TpU CTPYKTYpHBIE (POPMYIIBI H30MEPOB YIIIeBo10poaa, hopmyrna kotoporo C6H14.

6.B nepeune hopmyn BemiecTs

A) CH;—CH—CHg I') CH;—CH—CH—CHj
o CHy G,

B) CHs—CH, ) CH;—CH;—CH—CHjs
bn, O,

B) CHz—~CH—CH;—CH;  E) CHy—CH—CH—CH—CH;
b, o

romonioramu siBisitores: 1)ABB; 2)ABE; 3)AB/I; 4) bB/]
Tema. YriieBogopoabl 4 X NPUPOJIHBIE HCTOYHUKH.
Bapuant Nel
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1. [laiiTe XapakTepUCTHUKY TOMOJIOTHYECKOTO Psijia aTKaHOB U AJIKaJUCHOB COTJIACHO TIAHY:
a)oOmrast hopmyIia BeNeCTBa;
0)potoBoii cyddukc;
B) BU/Ibl U30MEPUH;
I') HOMEHKJIATypa;
1) XapaKTE€pPHbIE PEAKIIUH.
2. Ha3Batp BemecTBa o HomeHnkiarype MIOITAK:
CH,
|
a) CH,~CH—-CH,—-C-CH
I I
CH,~CH, CH,~CH,—~CH,

g
CH,— cn;cl: — (I:H— CH,

CH, CH,
g

<|:H —(I:H — (I:H
CH, CH, CH,

3.PemmTe 3a1a4n Ha HAXOXKICHUE MOJICKYISIPHOI (POPMYIIHI.

1.MaccoBas o yriepoja B yriaeBoaopoze cocrabisieT 85,7%. [InoTHOCTh mapoB yrieBoaopoaa 1o
BO3ayXxy paBHa 1,931. Onpenenute MOJEKYISIPHYIO U CTPYKTYPHYIO GOpMYITy.

2.¥YrneBogopon coaepxkut 16,28% Bomopoaa. ILIOTHOCTH 3TOro BellecTBA MPU HOPMAIbHBIX
ycnousix 3,839 r/nm. Hailimute ™onekymsapuyto ¢opMmyny 3Toro yrieBojopoaa. Hamucath
CTPYKTYpHYIO hOpMyITy.

3. YrneBogopon conepxkut 82,76% yrnepona. Macca 1 11 3toro yriaeBogopoja (H.y.) COCTaBIISET
2.589 r. HaliguTe MOJIEKYISIpHYIO (JOpMYITy 3TOTO yrieBoaopoaa. HamucaTs CTpyKTypHYIO OpMYyITy.
4.Ha3zoBuTe MperMyIlecTBa MPUPOAHOTO T'a3a Mepea ApyruMy BUJIaMU TOIUIHBA.

Bapuant Ne2

1./laliTe XapaKTepUCTHKY FOMOJIOTHYECKOTO Psijia AIKEHOB U aJIKUHOB COTJIACHO IIAHY:

a) obmas opMysna BEIIeCTBa;

0) ponoBoi cyhdukc;

B) BUJIbl U30MEPHU;

I') HOMEHKJIATypa;

1) XapaKTEepPHbIE PEAKIIHH.

2. Hazpats BemectBa o Homenkiarype MIOITAK:

?Ha?Ha
cm—?—?—cm
CH, CH,
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CH,  CH,—CH,

6) CH,~CH-CH—CH—CH;;
I
CH, CH,—CH,—CH,

CH,~CH,~CH,

l
8) CH,~CH,~CH-CH-CH—-C—CH,~CH,~CH,—CH,.

| 1
CH, CH, CH, CH,

3.Pemmre 3a1aun Ha HAXO0XKIEHUE MOJICKYISIPHOHN (HOPMYIIBI.

1.OTHOCHTENBbHAS TUIOTHOCTH MApOB aJKWHA MO KUCIOPOIy paBHa 2,125. BriBeauTe MOJEKYISIPHYIO
¢dbopmyny ankuHa. Hanucats cTpykTypHYyIo GopmMyimy.

2.0THOCHTENbHAS TUNIOTHOCTH MApOB YIIEBOI0POIa IO BOJAOPOAYy paBHa 49. MaccoBas 110J1s yriiepoia
B HeM paBHa 85,71%, maccoBast 10151 Bojopoda paBHa 14,29%. BeiBenute Monekysipayto Gopmyny
yrieBoiopoja. Hanmucates cTpykTypHyo hopmyiy.

3.0THOCUTENBHAS IUIOTHOCTH MMAPOB YIIIEBOAOPOAa IO BOJAOPOAY paBHa 55. MaccoBast 1015 yriiepoaa
B HeM paBHa 87,27%. BrBeaute Mosekynspayo Ghopmyny yrieBojaopona. Hamucars cTpykTypHYIO
dbopmymy.

4. Ykaxure o01acTi IpUMEHEHHUSI METaHa.

Tema. Kuciiopoacoaepxamme oprannyeckue coeIuHeHusl.

Bapuanr Nel

1. Ommmure XuMHUYeckwe CcBoWcTBa (eHomna. JlokaxuTe, 4TO KHUCIOTHBIE CBOMCTBa (¢eHoa
BBIPAYKEHBI CUJIbHEE, YEM Y BOJIbI U CITUPTOB.

2. Hanumure CTpyKTYpHYIO U SMIIUPUYECKYIO (DOPMYIIBI BENIECTBA, Ha3BaHHWE KOTOPOTO S-MeTuiI-4-
rekceH-1-uHon-3. CpaBHUTE YHCIO aTOMOB BOAOPOJa B MOJIEKYJ€ ATOrO CIHPTA C YUCIOM aTOMOB
BOJIOPOJIa B MOJIEKYJIE alKaHa C TaKUM >K€ YMCIOM aToMOB yriepoaa. UeM oObBsCHsSETCS 3TO
paznuuue?

3.CocraBbTe CTPYKTYpHBIE (DOPMYIIBI 10 Ha3BaHUSIM CIIUPTOB:

a) TeKcaHoJI-3; 0) 2-METHINEHTaHOI-2; B) H-OKTaHOI; I') 1-geHmmponano-1;

1) 1-IMKIOTeKCUIIITaHOI.

4. Hazpatp BemiectBa o Homenkiarype MIOITAK:

o
CH;—CH,—cZ
H

0 o o
CH,— CH,—CH—CH—CZ CH;—CH—CH—C< cH,—cZ
o H { I H H

CH, C,H, CH, CH,

5. Pemure 3anauy.

IIpu okucnennu 17,2 r anpaeruaa aMMHAYHBIM PacTBOPOM OKCHIA cepeOpa BwIaemwIoch 43,2 T
Metaa. OnpeaenuTe MOJIEKYIIpHYIO (GOPMYIy albIeruia.

CocTaBuTh CTPYKTYpHBIE (POPMYIBI M30MEPHBIX ANbJIETHIOB U Ha3BaTh MX IO MEXIyHApOIHOM
HOMEHKJIATypE.

Bapuant Ne2

1.0OnumuTe XMMHYECKHe CBOICcTBa anbaeru1oB. CriocoObl MOTyueHHs! adbIerHI0B.

2. CKOJIBKO COMPTOB UMEIOT MoJeKynsipHYto popmyny CSH120? CocraBbTe CTpyKTypHBIE (hOPMYJIBI
STUX BEIIECTB W HA30BUTE HX. TOJIBKO JM CHOUPTAM MOXET COOTBETCTBOBaTH 3Ta (opmyna?
CocraBbTe CTpYKTYpHBIEC (POpMYIIBI IBYX BelecTB, uMeroniux popmyny CSH120 u He oTHOCSIIUXCS
K CIIUPTaM.

3.CocTaBbTe CTPYKTYpHBIE (POPMYIIBI:

a) 2,3 — TMMETUJINIEHTAHOJI — 3; B) 2-MEeTHII-3-3THIITeKCaHoI — 1,
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0) 2 — MeTwIITenTaHON — 3; T) 2-XJI0prponaHon — 1
4.HasBats BemectBa 1o HomeHkiarype MIOITAK:

CH,
|

CH,—C—CH,—COH CH,—CH,—CH—CH—COH
| | |
CH, CH, CH,

CH;—CH,—cZ
H

_o
CH,— CH,—CH—CH—CZ
| |
CH, C,H;

5.Pemnre 3amauy.

Kaxoi#t 00bEM Bogoponaa (H.y.) BBIACTUTCS TPH B3aUMOJCUCTBUU 37 T' CMECH M30MEPHBIX CIIHUPTOB
coctaBa C4H90OH c u30piTKOM MeTammmdeckoro Kaiabiiusa? CocTaBUTh CTPYKTYpHBIE (hOPMYIIBI BCEX
M30MEpOB JJAHHOTO COUPTA U Ha3BaTh X MO MEXIyHAPOAHOH HOMEHKIIATYpe.

Keiicobl
Keiic Nel. «Xmop B ku3HuM uenoBeka» B Snmonmm oObeauMHEHHBIMH cHiaMu HanmoHanbHOTO
WHCTUTYTA 310poBbs U [IpedekrypHoro yHuBepcuteTta CUA3yoKH OBLIO MPOBEACHO HCCIIECIOBAHHUE.
VY4eHble BBIACHWIM, YTO €CTECTBEHHBIC OPraHMYECKHE BEIIECTBA BCTYMAIOT B PEAKIUI0 C
XJIOPUPOBAHHOM BOJIOM W3-TIOJ KpaHa, 00pa3ys OIAacHbIE COCAMHEHUS, KOTOPHIE MOTYT CIY)KHUTh
npuyrHOu paka. Takue coenuHeHus HazbiBaroTca MX, 10 ecth «MyTareH ukc» win «HeusBecTHbIN
MYyTarcH.
Samanus:
1. Ipennoxure cnocoObl YMEHbIIEHUS SAOBUTOTO BIUSHUS XJIOpa B MHUTHEBOW BOJE HA OPraHU3M
yeJIoBeKa.
2. Mcxons U3 cBOe KU3HEHHOUW MPAKTUKH, MPUOIM3UTEILHO PACCUNTANTE, CKOJIBKO XJIOPUPOBAHHOM
BO/IbI BbI HCIIOJIb3YETE B TEUCHHUE JIHS U TS KaKUX Iiesieit?
3. Kakue opransl yemoBeka O0JIbIIIEe BCETO CTPAIAIOT OT BO3JEHCTBHS Xjopa?
4. Kak BausieT XJIOpUpOBaHHAs BOJa HA YelIOBEKa MPU KyTTaHUH ?
5. Haligute nomoHUTENbHYIO HHPOPMAIIMIO O 3aMEHE XJIOpa MPHU 00e33apakuBaHUH BObI.
6. UccnenyiiTe pa3nuyHble TOBaphl OBITOBOM XuMHM B CcBoeM Jome. (CocTaBbTe CITHMCOK
XJIOPCOAEPKAIIUX COSAUHEHUHN, YKaXXKUTEe Mephl 0€30MaCHOCTH TIpU paboTe ¢ HUMHU.

Keiic Ne2. «BonoponomoOmin — mar B 6yaymee» Asromoounu Honda FCX Clarity Ha BogopoaHbIX
TOIUIMBHBIX 3JeMEHTax e37iaT mno goporam Espomsr ¢ 2009 roma. B 2011 romy Honda
MPUCOETMHIIIACh K eBpoIleiickoMy mapTHepcTBY sKosiornuHoi sHepruu (Clean Energy Partnership),
MIOCJIE Yero BbIBEJNAa Ha MEPBBIM IUIaH MPOU3BOACTBO IKOJIOTHYECKH YHMCTHIX aBTOMOOWIEH. A Ha
[Tstom MockoBckoM MesxayHapoiHOM aBTocanoHe BA3 npenctaBuil cBoro HOBUHKY «JlamaAHTIm» C
OaysIoHaMHU BOJIOPOJIAa U KHUCIIOPO/Ia.

3agaHus:
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1. Iloyemy MHOTHME aBTOMOOHJIBHBIC KOMIAQHMM pPa3pabaThIBAIOT aBTOMOOWIH, paboTaromiue Ha
BOJIOPOJTHOM TOIUIUBE?

2. Kak BBIXJIONHBIC Ta3bl aBTOMOOMIIEH, pabOTalOUIMX Ha YrIeBOJOPOJHOM TOIUIMBE, BIUSIOT Ha
3/I0pOBBE YeJIOBeKa?

3. Kakue «+» 1 «—» Bbl BUUTE Y BOJOPOJOMOOUIIEH?

4. HaiinuTe OMOJHUTENRHYIO HH(POPMAIUIO 00 X YCTPONCTBE.

5.Ecniu B Bameid cemMbe WM y BalllMX 3HAKOMBIX €CTh AaBTOMOOWIIH, TMOJCYUTANTE, CKOJBKO
NpUOJIM3UTENBHO JTUTPOB OCH3MHA, ra3a U KaKOW MapKu MCIIOJIb3YeTe €KEIHEBHO.

6. Kakme BemectBa W B KAaKOM KOJIMYECTBE MOTYT HAaXOJIUTHCS B BBIXJIONHBIX Ta3ax BaIldX
aBTOMOOWMITEH?

Keiic Ne 3. ['a3 6e3 3amaxa, BKyca u 1Beta. ['opuT ¢ oOpa3oBaHUeM BOJBI M YIJIEKHCIIOTO raza. JTo
BEIIIECTBO HAXOJUT IIUPOKOE MPUMEHEHHE B OBITY B KA4eCTBE TOILJIMBA, CEIILCKOM XO3SMCTBE,
METaJUTypTHH.

3amanue:

1. HazoBuTe 3TO BEMIECTBO.

2. K xakomy Kjaccy COeTUHEHU OTHOCUTCS JaHHOE BEIIECTBO?

3. KakoB Ka4eCTBEHHBIN M KOJTMYECTBEHHBIN COCTaB 3TOTO BEIIECTBA?

4.Kakue BemecTBa 00pa3yroTCsl MPU B3aUMOJCHCTBUU KHCJIOPOJA C 3THM BEHIECTBOM? 3amuIimTe
ypaBHEHHUS BO3MOXKHBIX PEAKIi M HA30BUTE MIPOTYKThI PEAKIIHH.

5. Ilouemy 3Ty peakiniO Ha3bIBAIOT TOPEHUEM?

Keiic Ne 4. «Henonpasumas omubka» B dupme TOO «Kackan-2» mpu 3akauke raza B OaJUIOHBI, HE
N00aBUIIM BELIECTBO KOTOpPOE MpHIAET 3amax JoMaliHeMy rasy. ['a3 OblT JOCTaBlieH B OJHY W3
KBapTUP U MIPH 3TOM OaJIOH Mpomyckal. Yepes CyTKH Bce KUIbIIbI OKa3aluch B OOJIbHULIE

3amaunue:

1. ImeeT v IpupoIHBIN ra3 mpomnaH u OyTaH 3amax’?

2. Kakyto HermonpaBUMyIO OUIMOKY COBEPIININ PAaOOTHUKHU Ia30BOM CTAHLMU MPH 3aKayke ObITOBOTO
raza?

3. Kakoe BelecTBO NpuAacT 3amax Jo0MallHeMy razy?

4. Moxert i 00OHSHHUE YeJIoOBeKa YJIIOBUTh ra3 0e3 3amaxa?

5. Kakum npubopoM MOKHO JTI0Ka3aTh MPUCYTCTBHE ra3a B KBapTUPE, €CJIU OH Oe3 3amaxa?

Keiic No5. «Ounctka nedrenpoaykroBy Hamuune JIETKOOCMOJISIFOIIUXCS — HEHACHIIICHHBIX
YIJI€BOJOPOJOB U KUCIOPOJ-, a30T- U CEPOCOAEPKAIIUX COEIUHEHUH B COCTaBe HE(TENPOIyKTOB
CHMJKAeT KauecTBO MOIYYEHHBIX U3 HUX IPOAYKTOB. [l03TOMY OHM NOJBEpratroTcs OUUCTKE.

CrnocoObl OYMCTKM: 00paOOTKa KHCIOTOM M OCHOBAaHHEM, 3aT€M TI'MIPOOYUCTKA, aACOpOLUs U
abcopOIus.

Ounctka kucnotamu. [lJis OYMCTKM OT HEHACHILEHHBIX YIJIEBOJOPOJOB M a30TUCTBIX OCHOBaHHMA
HeTenpoIyKThl 00pabaThIBatOT HEOOJIBIIUM KOJIMYECTBOM CEPHOM KUCIOTHI. 3aTeM JUIsl OUMCTKU OT
Ha(TEeHOBBIX KHUCJIOT U OCTaTKOB CEpHOM KHUCIOThl MX 00pabaThIBalOT ILEI0YbI0, a IMOCJIE 3TOrO
IPOMBIBAIOT BOOM. OcTaTok mociie 00pabOTKU KMCIOTONW Ha3bIBACTCS KHCIBIM I'YIPOHOM, a OCTaTOK
nocie 06paboTKH LIeNI0UbI0 — HAadTOM, (HaTpreBas CoJib HA(PTEHOBBIX KUCIIOT).

CyIIHOCTh OYUCTKM HE(TEnpoaAyKTOB METOJaMH ajcopOuuMu W abcopOuMM  3aKiIoyaeTcs B
CENIEKTUBHOW  ajcopOIuM  aacopOeHTaMM BpEIHBIX IpUMEcei, HMEIOIUXCI B  COCTaBe
HE(PTENPOYKTOB.

C 1enpl0 MOBBIIIEHUS YCTOWYMBOCTM M KauyecTBa B HE(TEHNpOAYKTHI J100aBISIOT HEOOJbIIOE
KOJIMYECTBO AHTHUOKMUCIMTENEH (MHIMOMTOpOB). B KadecTBe MHTMOUTOPOB MCHOJB3YIOTCS (EHOJBI,
apoMaTU4YecKre aMHHbI, aMUHO(QEHOJIBI U T. [I.

3ajanue Keucy:

1. U3yuntsb criocoObl ouncTku HedTH (ancopouus u abcopOrust)

2.Yem oauH croco0 OTANYAETCs OT APYroro?

3.Kakue criocoObl OUHUCTKH HE(YTH MOKETE MPEIOKHUTD BbI?
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Keiic Ne 6. «Jkonorus u HedTenpoMsicen» 3arps3HEHUs] OKpYyXKaroliei cpeapl mpu 1o0sde HedhTH
JUIL  HaIIero BpPEeMEHH O4YeHb aKTyajdbHa Tnpobiema. OmNacHBIM HCTOYHHKOM 3arps3HEHUs
Kacnmiickoro Mmops sBisgercss Mopckas HedremnoObua, Takke Kacnmii 3arpsiHseTcs mpu
TpaHCHOPTUPOBKe HeTH TaHkepamu. Kakaplii U3 Bac BHUJEN IO TEJIEBU30pPY MOCIEICTBHS aBapuit
He(TCHATMBHOTO TaHKepa. UEpHbIe, MacisHHCTbIE Oepera, MOKPHITbIE Ma3yToOM, KPbUIbS NTHII B
BSI3KOM MasyTe, JIIOJIU B 3allUTHBIX KOCTIOMaX, KOTOpble COOMPar0T HE(Th JI0NaTaMU U BEIPAMH.
Tankep «Butszep» ¢ 3 Ha 4 aBrycra (kak cooOmaer «Ka3axcranckas npapnay) nepeBo3ui HedTh 180
ToHH 10 Kacruio. B ycrnoBusix mioxoi BHAMMOCTH TaHKEp IMOJIYyYWJ NMPOOOWHY M Havajdl TOHYTb.
YenoBeueckux XepTB cymenu u3bdexarts. Ha moBepxHoctu Mops, rie 3aToHyl TaHKEp 00pa3oBaioch
He(TAHOE IMSITHO, KOTOPOE Pa3IMIOCh Ha Tepputopuu 6osee 20 K.

3ajaHue K Keucy:

1.Hackonpko omacHo HedTsiHOEe 3arps3HeHue Kacmus M Kakue 5KOJIOTHYECKHE IMOCIEICTBUSI OHO
umeert?

2. IlpuBeaurte mpuMepsl pelieHns JaHHON 3KOJIOTHYECKON MpoOIeMbl?

3.Kaxue TexHosoruu ass coopa HepTH ¢ MOBEPXHOCTH MOPSI MOXKETE MPENTIOKHUTH BbI?

Keiic Ne 7. TloBbllleHHME KOHILIEHTpAallMd HEKOTOPBIX ra3oB B aTrMocdepe MOXKET HpPUBOIUTH K
rI00aTbHOMY TOTEIJIEHUIO - TaK Ha3bIBaeMOMY «mapHUKOoBoMY 3(ddexty». [loxamyit, Hambomee
BAXKHBIMH «IIAPHUKOBBIMU TazaMm» siBisitoress C02 u CH4.

MeTtan BO3HHMKAeT TpH aHa’pPOOHOM (T. €. MPOUCXOMAIIEM B OECKHCIOPOIHOM cpene) pacraje
OpraHMYECKUX BEIIECTB; MY3bIPbKM MeTaHa 00pa3yroTcsi B OOJOTHUCTBIX MECTHOCTSIX, 3a UYTO OH
MOJIyYnJI Ha3BaHHe «OOJIOTHBIN ra3y. 3aTOIUIEHHbIE MO0JI (HallpUMep, pUCOBBIE MOl BO BpEMs ceBa)
SIBJISIFOTCSI HCTOYHHUKOM OOJIBILIOTO KOJIMYECTBa METaHa.

JIpyruM HMCTOYHHMKOM MeETaHa SIBJISIOTCS JKBayHbIE JKUBOTHBIE, TaKHE, KaK KOPOBBI, OBIBI U KO3BI,
MUIIeBapUTeIbHAsl CHUCTEMa KOTOPBIX YCTpoeHa 0coObIM oOpa3oM JUisl MepeBapUBaHMsI TPaBSHON
MUY KOHEYHbIE TPOAYKTHl METa00IM3Ma

coJiep’kaT MeTaH, KOTOPBIN BblAeseTcsl B aTMochepy. DTO MPUPOIHBIN Mpolece, XOTs KOJUYECTBO
JIOMAIITHUX >KUBOTHBIX 3aMETHO BBIPOCJIO 3a MOCJEJHHE ABa cTojieTus. bosee Toro, coctaB KOpMOB
CYIIECTBEHHO BIIUSET HAa KOJIMYECTBO 00pa3yIoLIerocs MeTaHa.

1.ChopmynupyiiTe TUTIOTE3Y BBIICICHUS METaHA JFOAbMHU.

2. Kak xonuuyecTBO MeTaHa, 3aBUCUT OT KOJIMUECTBA HACEJICHUS TIAHETHI.

3.Uto sBIsETCS HCTOUHUKOM BBIJIEJICHHSI MeTaHa B aTMochepy?

BapuaHTbI TeM NPOEKTOB
1. UccnenoBanue cocTraBa MUHEPAIBHOW BOJIBI U PEKOMEH/IAIIH TI0 €€ UCTIOJIB30BaHHMIO.
2. UccnenoBanue pa3pyniaromero AeWCTBHS IPUPOTHONM BOIBI HA CTPOUTEILHBIE MAaTEPHAIIBI.
3. CocrapieHue MPOEKTa IBETHUKA/Oropoja/caza B 3aBUCUMOCTH OT COCTaBa MPOAHAIM3UPOBAHHBIX
MOYB B COOTBETCTBUU C JU3AHHEPCKUM 3aIPpOCOM (MOHOXPOMHBIHN IIBETHHK, IIBETHUK OHOJICTHUKOB,
MHOT'OJICTHUKOB, JIEKOPATUBHBIN OTOPOT U JIp.).
4. CocraBneHue cOaTaHCUPOBAHHOIO MEHIO Ha JieHb (HEHIEII0) B 3aBUCHMOCTH OT COJCPIKaHUS
XMUMHUYECKHUX MAKpO U MHUKPOSJIEMEHTOB B MPOIYKTaX MUTAHUS.
HccaemoBanne KkayecTBa MIUTHEBOM BOIEL.
HccnenoBanue mpod BOAOMPOBOAHON BOIBI HA TIPEIMET YCTPAHEHUS KECTKOCTH.
YcTpaHnenue )KecTKOCTH BOJIBI B CEITbCKOXO3SIICTBEHHOM IESTENBHOCTH.
KoHTponb kauecTBa TEXHUYECKOU BOJIBI Pa3HBIX BUJIOB B COOTBETCTBUU ¢ MeToaukamu o 'OCT.
. Co3nanue 1eKOpaTUBHOU MITYKaTypKH.
10 IInrMeHTEI B U3IENUSIX U3 CTEKIIA.
11. HccnenoBaHue pa3pylaroero JeMCTBHsI BOJbI HA CTPOUTEIbHBIC MaTEPHUATIBL.
12. Ouenka cocTosiHUS BO3lMyxa pabodeil 30HBI CHEIUANKUCTa (TEXHOJOTa, CTPOHUTENS U T.I., C
ydyeToM o0iacté TpodeCCHOHANBHONW JIEATEIbHOCTH) B COOTBETCTBUM C HOPMATUBHBIMU
JOKyMEHTaMH.
13. Ompenenenue KkpacuTenei B HATYpaIbHBIX U MPOU3BOJICTBEHHBIX COKAX.
14. Ananu3 GU3HKO-XUMUYECKHX CBOMCTB MOJIOKA PA3IMYHOTO aCCOPTUMEHTA.
15. HccnenoBaHue CBOMCTB acliMpHHA U U3YUEHUE €T0 BIMSIHUS HAa OPTaHU3M YEIOBEKa.
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16. W3yueHwue cBOICTB KpacutTenel U 0OHapYKEHUE MOICTACTUTENCH B COCTaBE HOTYPTOB.
17. O6napyxenue Butamuna C B HaTypaJbHBIX COKaX.

18. PaspymmrensHoe Bo3neiicTBue Koka-Kojbl Ha OpraHu3M 4eIoBeKa.

19. KucioTHbIN JOXKIb U €r0 BIMSHUE HAa OKPYKAOIIYIO CPELTy.

20. YcrpaHeHue )K€CTKOCTH BOJIbI HA IPOMBIIIUICHHBIX MTPEAIPUATHIX.

21. UccnenoBaHue cOCTaBa M KaueCTBa MOPOKEHOTO.

22. Copnep)kaHue HUTPATOB B 3€JICHH.

23. Omnpenenenue conepkanus ButamMuHoB A, B1, B6, B12, P, C B opexax.
24. Omnpenenenue oOMICH KECTKOCTH BOJIBI.

25. OmpeneneHre KUCIOTHOCTH XJICOOOYIIOUHBIX H3ACIHA.

26. Ompenenenue Hanuuust BuTaMuHa C B Pa3IMYHBIX BHIaX KAIyCTHI.

27. Omnpenenenve HAIMYUS BUTAMUHA A B Pa3IMYHBIX BUAAX OBOIICH.

28. OmpeneneHre KUCIOTHOCTH XJIEOOOYIIOUHBIX H3ACIHMA.

29. OmpeneneHne KUCIOTHOCTH MOJIOKA.

30. ConeprkaHue HATPATOB B KapToderne.

31. Omnpenenenue oOIIEH KECTKOCTH BOJIBI.

32. Conep)kaHue HUTPATOB B OBOIIAX M WX BIMSHHUE HA OPraHU3M YeJIOBEKa.

TeMbl 10KJIA10B
. CoBpeMeHHBIE METOIbI 00€33apayKUBAHUS BOJIBI.
. AImoTponusi METAJLJIOB.
. Ucrionp30Banme pagnoakTHBHBIX H30TOMOB B TEXHUYECKUX TIEIISIX.
. PeHTreHoBCcKO€ M3ITydeHHE U €r0 UCIIOJIb30BAaHUE B TEXHUKE U METUITUHE.
. OxpaHa oKpyXaromiei cpeaibl OT XUMHUYECKOTO 3arpsi3HEHUS.
. CepHas kucioTa — «xjed XUMHYECKON MPOMBIIUIEHHOCTH.
. [IpakTideckoe mpUMeHEHUe 3eKTpon3a: padhuHUPOBAHUE, FATbBAHOIIJIACTUKA, FAIbBAHOCTET UL
. UcTopus mBEACKON CIUYKH.
. PoJib MeTa10B B HCTOPUU YEIOBEUECKON [IMBUIIA3AIIAH.
10.McTopus pa3BuUTHS Y€pHOU METAILTYPTHH.
11.McTopus pa3BUTHS LIBETHOM METAJLTYPTHH.
12.CoBpeMeHHOE METAIITYPrUYECKO€ TPOU3BOJICTBO.
13.Ponp MeTamioB U CIJIaBOB B HAYYHO-TEXHUYECKOM IIPOrpecce.
14.Koppo3ust METaJIOB U CLIOCOOBI 3aIUTHI OT KOPPO3HH.
15.9konornyeckue acleKkTbl CIO0JIb30BAaHUS YTIIEBOJOPOJHOIO ChIPbSI.
16.OkoHOMUYECKHME  aCMEKThl ~ MEXKIYHApOJAHOTO  COTPYOHMYECTBA IO  HCIOJIb30BAHUIO
YIJIEBOJIOPOJIHOTO CBIPBS.
17.XuMHs yTII€BOJIOPOJHOTO CHIPBSL.
18.¥Yr11€BO1I0pOIHOE TOIIIMBO, €TO BUbI U HA3HAUCHUE.
19.CunTeTHYeCKHE KaydyKU: UCTOPUS, MHOTOOOpa3ue 1 MepCreKTUBDI.
20.Pe3nHOTEXHHUYECKOE MPOU3BOJICTBO U €TI0 POJIb B HAYYHO-TEXHUYECKOM IIPOrpecce.
21.IlpumeHeHne apoMaTUYECKUX YIII€BOAOPOIOB.
22. ApomaTuyecKue yrieBoJ0pO/Ibl KaK ChIpbe AJis POU3BO/ICTBA ECTULIAIOB.
23.HedTs u ee TpaHCIOPTUPOBKA KaK OCHOBA B3aMMOBBITOJHOTO MEXIYHAPOAHOTO COTPYTHUYECTBA.
24.CBapo4HO€ IPOU3BOACTBO U POJIb XMMUU YIIIEBOJAOPOJIOB B HEM.
25.YrieBojbl U UX pOJib B )KUBOU MPUPO/IE.
26.CpencTBa TUTMEHBI HA OCHOBE KHCIIOPOCOAECPKAIIMX OPTaHUYECKUX COCAUHEHUM.
27.Cunrerndeckue moromue cpeactsa (CMC): ToCTOMHCTBA M HEJIOCTATKU.
28 lepunur Oenka B THIIEBBIX MPOAYKTaX W €ro MpPeoJOJeHHEe B paMKax TJI00aIbHOM
MIPOI0BOJILCTBEHHON TPOrPAMMBI.
29.XuMus u OUOJIOTHSI HYKJIICMHOBBIX KUCTIOT.

031N DN kWb~

Ne)

Tembl pedeparTos
1. bBuorexHonorus u reHHas MWHKeHepus — TexHonorun X XI Bexa.
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2. HanorexHoyorusi Kak TNPUOPHUTETHOE HAINpaBICHUE pAa3BUTUS HAYKH W TPOU3BOJCTBA B
Poccuiickoit ®enepanuu.

CoBpeMeHHbIE METO bl 00€33apakuBaHUS BOIBI.

AJIOTpOTIHS METAILIOB.

Kuznp u gesreapHocts .M. Menaeneena.

«[lepnonyeckomy 3akoHy OyayIee HE TPO3UT Pa3pyIICHHEM. ..)»

Cuntes 114-ro snemenTa — TpuyM$p poCCUHCKUX (HUZNKOB-SACPIIUKOB.

H3oTonsl Bogopoa.

Hcnonp3oBaHne pagMoOaKTHBHBIX U30TOTIOB B TEXHHYECKHUX IIETISX.

10 PenTreHoBcKoe M3IIy4eHHE U €0 NCIOJIh30BAHNE B TEXHUKE M MEIHUIIMHE.

11. ITIna3ma — 4yeTBEepTOE COCTOSIHUE BELIECTBA.

12. AmopdodHble BemecTBa B MPUPOJIE, TEXHUKE, OBITY.

13. OxpaHa OKpyXaromei cpelbl OT XUMHYECKOTO 3arps3HeHns. KonmyecTBeHHbIE XapaKTePUCTUKA
3arps3HEHUS OKPYKAOIIEH CPeIbl.

14. TTpumenenue TBEpAOTo U razo00pa3zHoro okcuaa yriepoaa (IV).

15. 3ammra 030HOBOTO 3KpaHa OT XMMHUYECKOI'0 3arps3HEHMUS.

16. I'pyboamcriepcHbIe CHCTEMBI, WX KIACCU(PHUKAIMS W HCIOJIb30BaHHE B TPO(EeCcCHOHATBHOM
JESTETbHOCTH.

17. Kocmernueckue remu.

18. IIpumeHeHHE CYCTICH3HMI U AIMYIILCHIT B CTPOUTEIBCTBE.

19. MuHepaisl ¥ TOpHBIE TIOPOIBI KaK OCHOBA JTUTOC(EPHI.

20. PactBopsI BOKpyT Hac. THITBI pacTBOPOB.

21. Bopa kak peareHT W cpefa il XAMHUYECKOTO Ipoliecca.

22. uzub u gaesrenpHOCTh C.AppeHuyca.

23. BkJaa 0Te4eCTBEHHBIX YUEHBIX B pa3BUTHE TEOPUH IEKTPOJIUTUUECKON JUCCOLIUAIIH.

24. YcrpaHeHHE KEeCTKOCTH BOJbl Ha MPOMBIIIEHHBIX MPEANPUATUSIX.

25. CepHas KUCIIOTa — «XJIEO XUMUYECKON TTPOMBITIICHHOCTH.

26. Hcnonp3oBaHre MUHEPATBHBIX KHCIIOT HA MPEINPUATHAX PA3THIHOTO MPOQPHIIS.

27. OKcHIBI ¥ COJIU KaK CTPOUTEITHHBIEC MaTEPHUAIIBI.

28. Ucropus rurmca.

29. IloBapeHHas COJb KaK XMMHUYECKOE ChIPheE.

30. Muorosukuii KapOOHAT KaJbIIUs: B IPUPOJIE, B TPOMBIIIJICHHOCTH, B OBITY.

31. Peakmuu ropeHus Ha IPOU3BOJICTBE U B OBITY.

32. BuptyalibHOE MOJIETMPOBAHUE XUMHUYECKUX MPOIECCOB.

33. DNeKTpoaHn3 pacTBOPOB AIEKTPOJIUTOB.

34. DnexTpoau3 pacIiuiaBoB JIEKTPOIUTOB.

35. Ilpaktuueckoe MIpUMEHEHUE AIIEKTPOJIN3A: paduHUpOBaHUE, raJibBaHOIIACTUKA,
raJlbBaHOCTETHUSI.

36. Mcropus moiydeHus U MPOU3BOJICTBA ATFOMUHHUSL.

37. DAEKTPOIUTUYECKOE MOTydYeHUe U pahUHUPOBAHUE MEIH.

38. XKwuznb u gesrenbHoCTh 1. [[9BH.

39. Poip MeTalioB B UCTOPHM 4YeNIOBEYECKOW HuBWIM3anuu. VcTopus OTEYECTBEHHON uepHOMU
MeTasurypru. CoBpeMeHHOE METaITypruiuecKoe Mponu3BOICTBO.

40. Hcropuss OTe4eCTBEHHOH LBETHOW MeTaulypruu. Pojb MeTalgoB W CIJIaBOB B HAy4HO-
TEXHUYECKOM IpOorpecce.

41. Koppo3usi METaJIOB U CIIOCOOBI 3aIIUThI OT KOPPO3UH.

42. VHepTHbIe UM GJ1arOPOIHBIE T'a3bl.

43. Poxxpgarolne CoJIi — rajloreHEl.

44. Vicropus MBEACKON CIIMYKH.

45. Vcropusi BOSHUKHOBEHHS U Pa3BUTHUSI OPraHUUECKOM XUMUHU.

46. Xwuszsb u gearenbHOCTh A.M.ByTneposa.

47. BuTanu3M U ero Kpax.

48. Ponb OTEUECTBEHHBIX YUEHBIX B CTAHOBJICHUU M Pa3BUTHH MUPOBOW OPTraHUUECKON XUMUH.

CoNoOA®
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49. CoBpeMeHHbIE IPEJCTABICHNUS O TCOPHH XUMHUYECKOTO CTPOCHHUSL.

50. DKoJorruecKre aceKThl UCTIOIb30BaHU YIIIEBOIOPOIHOTO ChIPHSI.

51. DKOHOMMYECKHE  aCMEKThl  MEXKIYHAapOJHOTO  COTPYAHMYECTBA 10  MCIOJIb30BAHUIO
YIJI€BOIOPOJHOIO CHIPBSI.

52. Uctopusi OTKpBHITHS M pa3pabOTKH Ta3oBBIX M HEPTAHBIX MECTOpOXKIeHMH B Poccuiickoit
denepanuu.

53. Xumus yriaeBoJI0OpOTHOTO CBHIPhS U MOs Oymymiasi mpodeccusi.

54. VYTIeBOI0POIHOE TOITUBO, €r0 BUbI U Ha3HAYCHHE.

55. CuHTeTHYECKHE KaydyKU: UCTOPHUS, MHOIO0Opa3ue U NepCIeKTUBI.

56. Pe3nHOTEXHMYECKOE IPOU3BOJICTBO M €TO POJIb B HAYYHO-TEXHUYECKOM Iporpecce.

57. CBapouHOE MPOU3BOJICTBO U POJIb XUMHUH YIIIEBOJIOPOJIOB B HEM.

Kputepuu oneHKk¥ KOMNbIOTEPHOT0 TECTUPOBAHUS:

[Ipu mpoBemeHWUM TEKYIIEro KOHTPOJS YCIEBAEMOCTH B BHJIE TECTHPOBAHUS KOJIHMYECTBO
BOIPOCOB JyIst cTyAeHTa - 30. Bompockl i CTy/IEHTOB BBIIAIOTCS CIYYallHBIM 00pa3oM, MOITOMY
OJIHOBPEMEHHO CTYACHTHI OTBEUAIOT HA PAa3HOOOpPa3HBIE MO YPOBHIO CIOKHOCTU TECTOBBIE 3a/IaHUSI
CJIEIYIOIIEro THUIIA: BEIOOP OJHOTO MPABHIIBHOTO OTBETA; BHIOOP HECKOJIBKUX MPABUIBHBIX OTBETOB.
Ha BemomHenue 3axannii otBogutcst 40 MUHYT.

3HaHUS CTYJEHTOB OIEHUBAIOTCS 1O MATHOATUTHHOU CUCTEME.

KonnuecTBo npaBHIIbHBIX OTBETOB:

85-100% - oTin4HO,

70-84% - xoporo,

50-69% - y10oBIETBOPUTEIIBHO,

0-49% - HEeyTOBIETBOPHUTEIBHO.

Kpurepun ouneHuBaHusi NPaAKTHYECKUX PaldoT:

[Ipy mnoAroToBKke K MPAaKTUYECKOW paboTe pPEKOMEHAYETCSI HCIOIb30BaTh KOHCIEKTHI
JeKuui, ydyeOHO-MeTouueckoe U MH(popMalnoHHoe obecnieueHrne AUCHUILIMHBL Kaxaoe 3amanue
MPaKTUYECKOU paObOTHI OIICHUBACTCS TIO MATH O0aTbHOM IIKaJIe:

OneHka «OTJIMYHO» BBICTABISETCS NpPU COOMIOACHUM CIEAYIOUIUX YCIOBHUH: CTYAEHT
BBITIOJIHSET MPAKTUYECKUE 3374 B MTOJIHOM 00bEME, OTBEYAET Ha BCE OCTABJICHHBIE B IPAKTUYECKOM
3aJlaue BOIPOCHI, BBITIOJHSET BCE 3a/1aHUsl IPAKTHUYECKOH 3a1a4u.

OneHka «XOpOIIO» BBICTABISETCS MO CICAYIOUIUM KPUTEPUSM: CTYIEHT JAOIYyCKaeT B
pEelIeHUHd TPAKTUYECKOW 3ajjaud  HE3HAYUTENIbHbIE HETOYHOCTH; [MPAaBWJIBHO IPUMEHEHBI
TEOPETUYECKUE 3HAHUS.

OneHka «yIOBJIETBOPUTEIBHO» BBICTABISETCS IO CIEAYIOIIMM KPUTEPUSM: JIOMYCKaeT B
pElIeHUH TMPaKTUYEeCKOW 3ajjaud 3HAYUTENIbHbIE HETOYHOCTH, B TOM 4YHCIE HETOYHO HPHUMEHEHBI
TEOPETUYECKUE 3HAHUSI.

OneHka «HEYIOBJIETBOPUTEIILHO» BBICTABISIETCS MO CICAYIONIMM KPUTEPHUSM: CTYICHT HE
BBITIOJTHSET 33JaHUS TPAKTUYECKON 3a/1aui, OTBETHI COAEPKAT CYIIECTBEHHBIE OIIHOKH.

Kpurtepun oieHKH NPOMEKYTOYHOM aTTECTAIMM:

3HaHUA CTYJEHTOB OLIEHUBAIOTCA IO MATUOAIIILHON CUCTEME.

5 «OTIAUYHOY - TIIYOOKO U MPOYHO YCBOEH BECh MPOTPaMMHBIN MaTepual; MOCIe0BaTEIbHO U
TOYHO TIOCTPOEHA peub; OTCYTCTBYIOT 3aTPYJIHEHHS C OTBETAaMHU HA JIOMOJIHUTEIbHBIE WU
YTOUYHSOIINE BOMPOCHI;

4 «XOpOIIO» - YCBOEH BECh MPOTPAMMHBIA MaTepHall; B peYd WMEIOTCS He3HAUUTEIbHBIC
HETOYHOCTH; MPABUIBHO MPUMEHEHBI TEOPETUYECKHE 3HAHUS; Ha OOJIIIMHCTBO JIOTOTHUTEIBHBIX
WJIY YTOYHSIOLIMX BOIPOCOB JaH OTBET;

3 «yIOBJIETBOPHUTENHHO» - YCBOGHA OCHOBHAs YacTh MPOTPAMMHOTO MaTepuaia; pedb He
COJICPKUT  «JAeTajei»;  HeJOCTaTOYHO-TIpaBWIbHBIE  (QOPMYITHPOBKH, Ha  OOJBIIMHCTBO
JIOTIOTHUTEIHHBIX WU YTOUHSIONIUX BOIIPOCOB MCIIBITHIBAIOTCS 3aTPyTHEHUS B OTBETE;

2 «HEyAOBIETBOPUTEIHHO» - HE YCBOCHA 3HAYMUTENbHAS YacTh MPOTPAMMHOIO MaTepHuala;
OTBET COJICPKUT CYIIECTBEHHBIC OIINOKH.

B xo/1e onieHnBaHUS MOTYT OBITH YUTEHBI TUYHOCTHBIE PE3YIIbTATHI.
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5. OCOBEHHOCTH PEA/IMBALIMU JUCHUIIJIMHBI 111 THBAJINJIOB U JINILL
C O'PAHUYEHHBIMHA BO3MOKHOCTAMMU 310POBbS

B caydae oOyueHuss B KOJUIEDKE JIMII C OTPAaHUYEHHBIMH BO3MOXHOCTSMH 3JI0POBbS
YUUTBIBAIOTCSI OCOOCHHOCTH NCHXO(DHU3MUYECKOTO pa3BUTHS, HHIUBHAYaJIbHBIC BO3MOXHOCTH U
COCTOSIHUE 37I0POBbs TAKUX O0yYarOIINXCS.

OO6pazoBaHue OOY4YaIOIMIUXCA C OrPAHMYCHHBIMUA BO3MOYKHOCTSIMH 3JI0POBBSI MOKET OBITh
OpPraHu30BaHO KaK COBMECTHO C JPYrMMH OOYUYaIOIIMMHUCS, TaK U B OT/ACIBHBIX TPYIIIaXx.

OOyyaromyecs M3 4HCla JIML C OTPAaHMYEHHBIMU BO3MOKHOCTSIMHM 370POBbsI 00€CIIEUEHbI
[IEYaTHBIMU U (WJIM) 3JEKTPOHHBIMU 00pa30oBaTeIbHBIMU pecypcaMu B opmax, aJalTHUPOBAHHBIX K
OTpaHUUYEHUSAM UX 3/I0POBBS.

OOydeHne WHBAIUIOB OCYLIECTBIISIETCd TaKK€ B COOTBETCTBUM C HWHAUBUAYAJIbHOMN
MpOrpaMMoi peabuInTauy UHBAIUAA (IPU HAJIUYUH).

JUig a1 ¢ orpaHMYEHHBIMHM BO3MOKHOCTSIMU 37I0POBbS 110 CIIYXY BO3MOXHO MPEI0CTaBIECHNE
yueOHOM mH(popMaluu B BU3YyaJIbHOM (opme (KpaTKuM KOHCIIEKT JIEKIMM; TekcThl 3agaHuii). Ha
ayIUTOPHBIX 3aHATUSAX JOMYCKaeTCs MPUCYTCTBUE aCCUCTEHTA, a TaKXKe CypA0NEepeBOTUUKOB U (HIIN)
TU(dIOCYpIOTIEPEBOAUMKOB. TeKyIIUil KOHTPOJIb YCIIEBAEMOCTH OCYHIECTBIJIIETCS B MUCHbMEHHOMN
¢dopme: oOydaromuiics TUCHbMEHHO OTBEYAE€T HA BOIMPOCHI, MUCHBMEHHO BBIMOJIHAET MPAKTUYECKHE
3amanus. Jloxmam (pedepar) Takke MOKET OBITh MPENCTaBIEH B MHCHbMEHHOW (QopMme, MpHU ITOM
TpeOOBaHUs K COACPKAHHUIO OCTAIOTCS TEMU K€, a TpeOOBaHUS K KauecTBY U3JIOKEHHUs MaTepuana
(MOHATHOCTh, KauecTBO PpEYH, B3aUMOJEHCTBUE C ayIUTOpUEH M T. [.) 3aMEHSIOTCS Ha
COOTBETCTBYIOIIME TpeOOBaHUs, MPEIbsIBIsEMble K MUCbMEHHBIM paboTaM (KauecTBO O(opmiieHUs
TEKCTa M CIHUCKa JIUTepaTypbl, IPaMOTHOCTb, HAJUYME WILIIOCTPALMOHHBIX MaTepuaioB M T.1.).
IIpomexxyrouHas arrectanus Ui JIML C HApYHUIEHUAMHU ClyXxa MPOBOJUTCA B MHUCBMEHHOH (opme,
IIPU 3TOM HCHOJB3YIOTCS 0OLIMe KpUTEpUH OlleHUBaHUsA. [Ipy HEOOXOMMOCTH BpeMs IOATOTOBKU K
OTBETY MOJKET OBITh YBEJIUYEHO.

Jns Jun ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSMHU  370POBBSl 110 3PEHHUIO0 YHMBEPCHUTETOM
o0ecreunBaeTcsi BBITYCK W MCIOJIb30BAaHME Ha Y4YEOHBIX 3aHATHUAX albTEPHATUBHBIX (hopMaToB
MeYaTHBIX MaTepuaioB (KpymHbIH mpudT wim ayanodaiiyipl) a Takke 00ecreurnBaeT 00yJaronuxcs
HaQ/IJIeKAIllMMU  3BYKOBBIMU CPEICTBAMU BOCHpPOM3BEAEHUS MHPOpMauuu (AUKTOPOHOB M T.1.).
JlommyckaeTcst  NMPUCYTCTBUE  aCCUCTEHTA,  OKa3blBAIOLIEr0  OOydarolmeMycs  HeoOXOAUMYIO
TEXHUYECKYIO MOMOIb. TeKyluil KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIIAETCS B YCTHOH (opme. Ilpn
IIPOBEACHUU IPOMEKYTOUYHOM aTTeCTAallMM JUIsl JIML C HapyLIEHHEM 3PEHUs TECTUPOBAHHE MOXKET
OBbITh 3aMEHEHO Ha YCTHOE coOeceJOBaHUE 110 BOIIPOCAM.

Jis auil ¢ OrpaHUYEHHBIMH BO3MOJKHOCTSIMM 3/I0pOBBS, MMEIOLIMX HapyLIeHHsS OIOPHO-
JIBUTATEJILHOTO  amlmapara MaTepUalIbHO-TEXHUYECKUE YCIOBMSI YHUBEpCUTETa 00eCHednBaroT
BO3MOKHOCTh O€CIPENATCTBEHHOIO JOCTyHa oOydJarolmuxcs B y4deOHbIe IOMEIIEHHs, a TaKKe
npeObIBaHUS B HUX (HaJU4ue MaHIYCOB, MOPY4YHEH, paclIMpEHHbIX IBEPHBIX MPOEMOB, JU(TOB;
HaJIMYME CHEeMATIbHBIX KPECces U APYruX MPUCIOCOOIEHU).

Ha aymuTopHBIX 3aHATHAX, a TaKXKe HOpPU INPOBEJCHUU NPOLEAYP TEKYLIEro KOHTPOJIs
YCIIEBA€MOCTH U IIPOMEKYTOUHON aTTeCTalluH JINLAM C OTPaHUYEHHBIMU BO3MOXHOCTSIMH 310POBbS,
UMEIOIIMM  HApYIIEHUS  ONOPHO-IBUIATENILHOIO  amlmapara MOTYT  ObITh  MPEJOCTABIICHBI
HE00X0/IMMble TEXHUYECKHUE CPEJCTBa (MEPCOHAIBHBIA KOMIBIOTEpP, HOYTOYK WM IPYroil ramxer);
JIOMyCKAaeTCsl ~ NPUCYTCTBHE  aCCUCTEHTa  (ACCUCTEHTOB),  OKAa3bIBAIOLIET0  OOYy4aroLUMCS
HEOOX0/IMMYI0 TEXHHYECKYI0 IOMOINb (3aHATh pabodyee MeECTO, MepeBUTaThCs IO ayAUTOPUH,
POYMTATh 3a/laHUEe, O(POPMUTH OTBET, OOIATHCS C MPENOIaBaTeIeM).
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