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1.1le1u ocBOEHMSI AN CIIUILTHHBI

[enpr0 OCBOCHMS AUCHUIUIMHBI «METOIMKA MTPENOAABAHUS XUMHUN» SIBISECTCS
cojieiicTBie (OPMHUPOBAHUIO M PA3BUTHIO Y CTYACHTOB MPOPECCHOHAIBLHBIX
KOMIIETCHIIMIA, KOTOPBIE MO3BOJIIT UM B JNAJBHEUIIEM KOPPEKTHO OCYIIECTBIISITH
poheCCUOHANBHYIO JIEATENILHOCTh 1O CPEICTBAM OCBOCHUS TEOPETUYECKUX H
METOJO0JIOTUYECKUX OCHOB 00YYEHUsI, BOCTIUTAHUSI ¥ PA3BUTHUS yUAIIUXCA C IENbIO

YCHEIIHOT0 MPENoIaBaHusi XMMHUH B CPEIHUX 00pa30BaTeNIbHbBIX IIKOJIaX.
2. Mecro nucuumiiunsbl B crpykrype OITIOII BO

HNucuuminna «MeTonuka NpenojaBaHusi XUMHU» BXOJIUT B BapUATUBHYIO
4acTh MPOQPECCHOHATHFHOTO MUK JUCITUIUINH U KYPCOB IO BEIOOPY CTYACHTOB T10
Harnpasiaenuro noAaroroBku 04.03.01 XMMUSA (Heopranuyeckass XuMHsl U XUMHUS
KOOPIMHAIMOHHBIX COESTUHEHUI)

JIJisi OCBOGHMSI TUCUUILTUHBI 00yYaroluecss UCIOJIb3YIOT 3HAHUS, YMEHUS U

HaBBIKH, CHOPMUPOBAHHBIC B XO/I€ U3YICHUS TUCIUIUINH 0a30BOM M BapHaTHBHOM
yact: «Heoprannueckas xumus», « AHAIATHYECKAsT XUMUs», «Pemenue 3anay B
Kypc€ HEOPraHM4eCKOW XUMuW», «bHOJIIOTMS ¢ OCHOBaMH  3KOJOTHWY,
«be3omacHoCTh JKU3HEACATCILHOCTI.

3. TpeboBaHusi K pe3yibTaTaM OCBOEHHS COAEPKAHUS JUCUUILIHUHBI

[Tponiecc mM3yueHHus] AUCHUILIMHBI HaIlpaBjieH Ha (POpMUpPOBAHUE DIIEMEHTOB
cneayromux komrereHuut B coorsercteuu ¢ ®I'OC BO:

B pe3ynbTare u3ydeHus 3TUX IUCHUTUIMH 00YyJarOIIUHACs JODKEH

- 3HATH LEIM W 33Ja4d XUMHYECKOro 0Opa30oBaHUsS;, COICpXKaHHE W
CTPYKTYpY IIKOJBHOTO Kypca XHMHHU; BapUaTUBHBIE IMPOrPaMMBbl, YyueOHO—
METOAMYECKUE KOMIUIEKTHI Pa3HBIX aBTOPOB; METOJIBI U (POPMBI OOYICHUS XUMUU B
00111600pa30BaTENbHON IIKOJIE; CUCTEMY CPEACTB OOYUYEHHUS U UX JAUJAKTUYECKUE
BO3MO)KHOCTH;, WHHOBAI[MOHHBIC IOAXOJbI B OOYYCHHHM XUMUU; TPHKIATHYIO
NPAaKTUYECKYI0 3HAYUMOCTh M3y4aeMbIX B IIKOJIE BEIIECTB M XHUMHYECKUX
IpOLIECCOB; TPeOOBAaHUS K OCHAIIEHUIO KaOWHEeTa XMMHUU; TpaBUia OXpaHbl Tpyaa
B KaOMHeTe XUMUH, MpaBuia 0e30MacHol padoThl ¢ XUMUYECKUMH peareHTaMu 1
pa3IMYHBIMU PUOOPAMHU.

- YMeTh OCYIIECTBISITh BHIOOp W JaBaTh aHAJIM3 YYEOHBIX MPOrpaMM IO
XMMHUHW; OCYHIECTBISITh OpPraHMU3aLMIO0 Tpolecca OOy4eHHS XHMHUA C Y4ETOM
BO3PACTHBIX ¥ WHAMBHIYaIbHBIX OCOOCHHOCTEH Yy4JallMXCs; MCIIOIb30BaTh
pa3HooOpa3Hbie MeTonbl, (Gopbl M CcpeacTBa OOyYEHHS] XUMHH, B TOM YHCIIE
COBPEMEHHBIC HHTEPAKTHBHBIC CPEIICTBA OO0 YUCHUSI.



- BJIAJIeTh 3HAHUSIMHU COJACPKAHHS OCHOBHBIX HOPMAaTHUBHBIX MPOrPAMMHO-
METOJIMYECKHX JIOKYMEHTOB; METOAUKOW MpOOJIEMHOrO0 OOyYeHUsS] XUMUHU;
TEXHUKOM UM METOAMKOM TPOBEACHHUS JEMOHCTPALIMOHHOIO XHUMHUYECKOIO
AKCIEPUMEHTA; METOJMKON PEIICHUS TUIIOBBIX M KOMOMHUPOBAHHBIX 3a/lad IO
XUMUM TEXHUKOM M METOJUKOM TMPOBEJAEHUS] JA0OpaTOpPHBIX paboT U
MPAKTUYECKUX 3aHATUN MO XMMHUHW;, OCHOBHBIMU NMPUHIUIIAMUA U METOJAUYECKUMHU
ITOAX0IaMH K UCIIOJIb30BAHUIO KOMIIBFOTEPHOU TEXHOJIIOTUU B U3yYEHUU XUMUHU.

3. TpeOoBaHus1 K pe3yJibTATAM OCBOCHMS JUCUMILIMHBI (MOLYJIs1)

[Iporiecc m3yueHus: AUCHUILIMHBI HampaBjieH Ha (POPMUPOBAHUE DJIEMEHTOB
cieayromux kommereHuut B coorsercteuu ¢ ®I'OC 3++ BO:

IIpodeccuonaibHbIMU KoMNeTeHIIUsAME (OITK — 6.1, OIIK — 6.2, OIIK — 6.3)

[IpencraBmisier pe3ynbTaThl padOThHl B BUJIE OTYETa MO CTAaHAAPTHON Gopme Ha
pycckoM s3bike (OIK — 6.1);

[IpencraBnsier HMHPOPMALMIO XUMHYECKOIO  COJAECPXKAHUS C  Y4ETOM
TpeOoBanuii Oubnunorpaduueckoit KyapTypsl (OIIK — 6.2);

[IpencraBnsier pe3yabTaThl padOThl B BUAE TE3UMCOB JOKJa/la Ha PYCCKOM U
AHTTIMIICKOM SI3IKE B COOTBETCTBHU C HOpMaMu W TPaBUJIaMH, NPUHATHIMH B
xumudeckom coodmecte (OIIK — 6.3).

B pe3ynbpTaTe yCBOCHUS TUCIUIUIMHBI 00Y4arOIUNCs JOKEH:

3HaTh:

- 3HAaTh MPUEMBI OTNIPEICTICHUSI HAYYHOTO COACPKaHUs O0ydeHUS U
TpeOOBaHUs TOCYJapCTBEHHBIX 00pa30BaTeIbHbIX CTaHAAPTOB; (31)

-METOJIOJIOTHIO MEJArOrMuecKrux UCCIe0BaHn TpodiieM o0pa3oBaHus;
3aKOHOMEPHOCTHU MICUXUYECKOT0 Pa3BUTHsI U OCOOCHHOCTH MX MPOSBICHUS B
y4eOHOM IpOIecce B pa3HbIe BO3pACTHBIE IepHoabl; (32)

-0COOEHHOCTH pean3alyy MeIarornaeckoro mporecca B yCIOBUIX
MOJIUKYJIBTYPHOTO M MOJIUATHUYECKOTo 0011ecTBa; (33)

- COJCpXXaHWE OCHOBHBIX HOPMATHUBHBIX  MPOrPAMMHO-METOIUYECKUX
JOKYMEHTOB, PETJaMEHTUPYIOIIUX COJEpXKAaHUE M CTPYKTYPY XHUMHUYECKOIO
oOpa3zoBanus; (34)

- coAepKaHME€ M CTPYKTYypy UWIKOJIBHOIO Kypca XuMuH; (TpeOOBaHMS
0053aTeIbHOI0 MHHHMMYMa COJEpXaHUs 0a30BOrTO0 U TMOJHOTO CPEIHEro
XUMHYECcKoro odpazoBanus); (35)

-HOPMAaTUBHbIE JOKYMEHTBI: TOCYIapCTBEHHBIH CTaHAApPT U MPOrpaMMBbl IS
OCHOBHOM U cTapiuei mkoJsl; (36)

- MEeTObI U (POopMBI 0OYUEHHSI XUMHUH B 0011e00pa3zoBaTenbHOM mikone; ( 37)
- METOJMKH, CPEICTBA U KPUTEPUU KOHTPOJISI KauecTBa 3HaHUM; (38)



- popMBbI B cpeacTBa 00ydeHHS MeTOIbl. CTUMYIHUPYIOIIHE
JF0003HATEIPHOCTD, CAMOCTOSATEIBHOCTh M AKTUBHOCTD B OCYXKJICHHUH U
pUMEHEeHUH 3HaHuH. (39)

Ymern:
- MPOBOJIUTH HAYYHO- METOJUYECKUN aHATN3 JUIAKTHUUECKOr0 MaTepuaa,
OIICHUBATh €r0 BOCIIUTATEILHOE U pa3BuBaroliee 3HaueHue; ( Y1)
- HWCIOJIb30BAaTh TCOPETUUCCKUE 3HAHUS IJIs1 TCHEPAIlMH HOBBIX UJICH B 00JIaCTH
pasButus oopazoBanus; (Y2)
- YUUTHIBATh PA3IUIHBIC KOHTEKCTHI ( COIMATIbHBIC, KYIbTYpPHBIC, HAIIMOHAIBHBIC),
B KOTOPBIX IMPOTEKAIOT MPOIIECCHl 00YUICHHMS, BOCIIUTAHMS U corranu3anuu; (V3)

- IPOBOAUTH MPOPOPUCHTAITMOHHYIO PA0OTY Ha 3aHATUSIX XUMHUH U BO BHEYPOUHOE
Bpems; (Y4)

- 6ecKOH(IIMKTHO 00IATHCS C PA3TUYHBIMU CYObEKTaMH Me1arorui4eckoro
nporecca; (Y5)

- OCYIIECTBIISITh METOAMYECKUN aHaJM3 Ppa3HBIX OPraHU3aIlMOHHBIX (OopM
o0yuenus;(V6)

- HCHOJIb30BaTh COBpPEMEHHbIC HMH(POPMAIIMOHHBIE W KOMMYHHUKAIIMOHHBIE
TEXHOJIOTUU B 00yueHuu xumuu; (Y7)

- OCYIIECTBIISITh OIIEHKY KauyecTBa OOYYEHHS Ha Pa3HBIX YPOBHAX YCBOCHHUS
3HaHui 1 ymenuii;(V 8)

- HWCIIONB30BaTh COBPEMEHHBIE WH(MOOPMAIMOHHBIE W KOMMYHHUKAIIMOHHBIE
TEXHOJIOTUHU B 00yueHnH Xumuu; ( Y9)

- IPUMEHSTH 3HAHUS IO XUMUH TSI peaT3allii Ha YPOKax U BO BHEYPOUHOMH
JESATENHHOCTH YKOJIOTHIECKOTO BOCITUTAHUS, B TOM YHCIIC TTPOOJIEMY YTHITU3AINH
OTXOJIOB XUMHUUYECKHUX PEAKIIMU IIKOJILHOIO0 XUMHUUYECKOro 3kcnepumenTa.(Y10)

Baaners:

- croco0aMM COBEPIICHCTBOBAHHUS MPO(ECCHOHAIBHBIX 3HAHUN M YMEHHH IMyTeM
UCTIOJIH30BaHMS BO3MOXHOCTEH HH(GOPMAITMOHHOMN cpebl 00pa30oBaTeIbHOTO
yUpexJIeHusl, peruoHa, oojactu, ctpansl, ( B1)

- croco0aMH Mporaral/ibl BAXKHOCTH MEAArorudecKoi Npopeccuu Al COLUANIbHO
SKOHOMUYECKOTO pa3BUTHUs CTpaHbI; (B2)

- Coco0aMM YCTaHOBJICHUS KOHTAKTOB U MOJACP>KaHUS B3aUMOJICHCTBHS C
cyOBbeKTaMH 00pa30BaTENbHOTO MPOIecca B YCIOBUSIX MOMUKYIbTYPHOH,
oOpa3zoBaTenbHOM cpebl.(B3)

- crnoco0aMu TNPOEKTHOW M HWHHOBAIIMOHHOM JEATENbHOCTHM B 0OOpa30BaHUU,
cnocobaMu OpHUEHTAMM B NPOPECCUOHAIBHBIX HCTOYHHUKAX HWH(pOpMauu
(kypHaJIbl, caliThl, 0Opa3oBaTeabHbIE TOpTaJibl); (B4)

- C1I0co0aMM COBEPILICHCTBOBAHHUS MPO(ECCHOHATIBHBIX 3HAHUN M YMEHUH ImyTeM
UCIOJIb30BaHUS BO3MOXKHOCTEW HHPOPMALITMOHHOW CpeJibl 00pa30BaTEIbHOIO
yupexkJIeHusl, pernoHa obyactu, crpansl.) (B5)



4. CTpyKTypa u cojiep:KaHHe TUCUMILINHBI

Tabauya 1. Codeporcanue Oucyuniumsl

No Haumenosanue pazoena/memoi Cooepoicanue pazoena/memol Dopmvl
meKyuje2o
KOHMPOJiA
1 Moayas 1 Cucrema COJlep)KaHUs n| YO, KP,
MCTO)II/IKa O6y‘IeHI/I$[ XUMHUH KaK MOCTPOEHUs LIKOJIBHOIO Kypca TCCTUPOBAHUC.

HayKa M KaK ydeOHas
mucuuruimHa. CoBpeMeHHast
KOHLIECMIIHS IIKOJIBHO-

ro XUMHYECKOT0 00pa3oBaHUsI.
Cucrema conepxaHus U
MOCTPOCHUS IKOJIBHOTO Kypca
XAMHUH B CBETE COBPEMEHHBIX
JTUIAaKTHIECKUX TPEOOBAHUIA.
[TnanupoBanue yued Holl pabOTHI
10 XUMHH.

XHMHU B CBETE COBPEMEHHBIX
JMIAKTHYECKUX  TpeOOBaHUH.
[InanupoBanue yueOHOU
paboThl MO XUMHHU. 3aaauu
y4eOHOTO TMpeaMera XHMHH.
IIporpammbel 1O XuUMUH B

CpeIHUX
0011e00pa3oBaTebHBIX u
CrenuaIbHbIX y4eOHBIX
3aBelCHUAX, KaKk OCHOBHOM
METOINYECKUN JIOKYMEHT.
[TpuHIMIIEL [IOCTPOEHUS

y4eOHBIX Tporpamm. Kpurepun
orbopa coaepxaHusa. AHamu3
COAEpXKaHUS U  IOCTPOEHUS
Kypca XUMHUH CPEAHEH IIKOIIBI.
Bapunarusnas cucreMa
XMMHYECKOTO  OOpa3OBaHUS.
OcobOenHocTd  mporpamMm B
Kjaccax ¢ yriyOJIeHHBIM
n3yyeHueM xumuu. Cucrema
CpEeACTB  OOy4YeHHMs XHUMHUHU.
Kanengapno - tematndeckuit
miad.  O3HakoMmJIeHHE 1O
nporpaMme 4 MIKOJbHBIM
yueOHuKam 8-11 kiaccoB ¢
pacnpeneneHueM y4e0HOro
MaTepuaia no rojam
oOydeHusl. CocraBnenue
IKOJIBHOW ~ y4eOHOM  CEeTKH
4acoB no XUMUH.
O3nakomiieHHne c
TEeMAaTHYECKUMHU TUIAHAMHU TIO
KypCy XHUMHH CPEIHEU MIKOJIBL.
CocraBieHue TEMaTHUYECKOTrO
miaHa no teme ‘“‘TanmoreHsr’.
Pemwienne 3amau. Meronuka
pa3pabdoTKu IIOYPOYHBIX




IUIAHOB ¥ KOHCIIEKTOB YPOKOB.
Pa3paboTka nimaHOB ypOKOB Ha

IPE/IJIOKCHHBIC TEMBI,
Harpumep, “Tumnsl
XUMHAYECKUX peakiui’”.

CocraBieHue KOHCIIEKTa ypoKa
nmo »rod Teme. Ilocemenue
YPOKOB XMMHHU B IIIKOJE U UX
anamu3. [IpoBenenue nmpoObHOTrO
ypoKa ¢ TMOCIEAYIOIUM €ro
aHaAJIM30M.

Moayasb 2

Metoanka ¢popMUpOBaHUS
TEOPETUYECKUX OCHOB XUMHUH.
CoBpeMeHHbIE TPEACTaBIECHUS O
crpoeHuu atoma. [lepuoanueckuin
3aKOH Y NIEpUOANYECKAs CUCTEMA
XHUMHYECKUX 31eMeHToB ..
MenpgeneeBa. Meronuka
(hOpMHUPOBAHUS U Pa3BUTHS
TEOPUU XUMHUYECKOU CBSI3U U
CTpPOEHHMS BellecTBa. MeTonuka
(bopMUpOBaHUS U PA3BUTUS
CHUCTEMBI MOHATHH O XUMHYECKON
PEAKIUU U XUMHUYECKOM TPO-
U3BOJCTBE. MeTonuKa u3y4eHus
BAXKHENIINX KJIACCOB
HEOPraHUYECKUX COCTMHEHUN.
Teopust 31EKTPOTUTUYECKOU
JIMCCOIMAITUY B KypPCE XUMUH
cpenHen mwkoabl. Meroauka
M3YYCHHS PEaKI[MU HOHHOTO
obmena. ['maponus coneil. Cpena
BOJHBIX pacTBOpPOB. MeToauka

dbopMHUpOBaHUS U U3yUYEHHS TEOPUU

OKHCIIUTEIBHO —
BOCCTAaHOBUTEIBHBIX PEAKIIHN.
Kopposzust MmeTaninoB u ciocoosl
3aIIUTHI OT HEe. DJIEKTPOJIN3
pacIiyiaBoB U pacTBOPOB (coJieH,
ies04ei, KucoT)

Metonuka ¢opMUPOBaHUS
TEOPETHUECKUX OCHOB
XUMHUH.

CoBpeMeHHbIE
IpeACTaBICHUS 0

CTPOEHUH aToMa.
Ilepnonnueckuii 3akoH WU
MEepUOoJIUUECKasl  CHUCTEMA
XUMHYECKHUX  DJIEMEHTOB
J.1. Menneneena.

Meronuka (HOpMHUPOBAHHS
u pa3BUTHSA TeopUuu
XUMHYECKOM  CBSI3U U
CTPOEHHS BEILIECTBA.

Metonuka ¢GhoOpMHUPOBaHHS
U Pa3BUTHSA  CHCTEMBI
MOHATUM O XHUMHUYECKOU
peaKkiuu W XUMHUYECKOM

MIPOU3BO/JICTBE.
MeTtonamka WU3YYECHUS
BaKHEHIIMX KJIACCOB
HEOPraHUYECKUX
COEIMHEHUH. Teopust
BIEKTPOTUTUYECKOU

JUCCOLMAIIMM B Kypce
XUMUU CPEJIHEN HIKOJIbI.
Meronuka HU3y4CHUSA
peaKuuu MOHHOTO OOMeEHa.
I'mppomus  coneir. Cpena
BOJIHBIX PaCTBOPOB.
MeTtonuka ¢opMUpOBaHUS
u U3Yy4eHUS TEOpUU
OKHCITUTEIbHO—

YO, KP,
TECTUPOBaHHE




BOCCTaHOBHUTEIBbHBIX
peakuuii. Kopposzus
METaJJIOB U CIIOCOOBI
3alUTHl OT HEe.

DNEeKTpoNIn3 paciylaBOB U

pacTBOpoOB (comnei,
IeJI04el, KHCIIOT)
Mopayas 3. MeTtoaudeckue VO, KP,
HCOpFaHI/IquKaH XUMMUA. 0COOEHHOCTHU A3Yy4ECHUS TCCTUPOBAHUC
MeTtonuueckue 0C06CHHOC”1;I/I XUMUYECKIX CBOICTB
W3YYCHHS] XUMHYECKUX CBOMCTB
MPOCTBIX BEILIECTB -
MIPOCTHIX BEIIECTB - METAJIJIOB U
METaJUIOB U HEMETAJIJIOB.
HeMeTaJuloB. MeTouKa N3y4eHHs
XUMHYECKUX CBOWCTB M CIIOCOOOB Meronuka HU3Yy4CHUA
MOJIy4eHUs OKCHI0B. MeToanka XUMUYECKUX CBOWCTB U
M3yUYEHUS] XUMUYECKUX CBOMCTB U croco0oB MOJIy4YEHUS
CIIOCOOOB MONYYEHHUs OCHOBAHUN U | okcHoB.
aM(OTEPHBIX TUAPOKCHIOB. MerTomnka W3y dCHHS
MeTonuka u3y4eHus] XUMHUECKHX .
o XMUMHYECKUX CBOKMCTB U
CBOWCTB U CIIOCOOOB IOy4EHUS p
GECKHCIOPOIHBIX U KHCIOPOJL CIocoboB HOTyHCHUA
coJieprKaIuX KMUCIoT. MeTonuka OCHOBaHMH M aM(OTEPHBIX
M3YYEHUS] XUMUYECKUX CBOUCTB U TUIPOKCUIOB.
CIOCOOOB IMOJTyYCHHS COJICH. Meroauka U3ydeHHs
I'enernueckas CBSA3b MEXKITY XHMHUECKAX CBOMCTE H
Pa3TMYHBIMU KJIACCAMH CHOCOGOB nonyuenus
HEOPraHWYECKUX BEIICCTB.
OECKHCIOPOIHBIX u
KHCTIOPO  COJepKaIiX
KHCTIOT.
MeTtonuka W3y4YeHUs
XUMHUYECKUX CBOWCTB U
croco0oB MOJIy4EHUs
COJIEM.
I'enernueckas CBSI3b
MEXTY Pa3IMYHBIMH
KJIacCaMU HEOpPraHMYeCKUX
BEIIIECTB.
Mopayas 4 Tunel cBsAzeld B MOJIEKYJIax YO, KP,
COBpeMeHHaH TCOPUs CTPOCHUA OpraHU4EeCKUX BEILIECTB. TCCTUPOBAHUC
OpPraHUYEeCKUX COCTUHECHUM KaK [u6pUIMsAlHS  ATOMHBIX
OCHOBA U3y4YEHUS OP- .
. . opOuTanei yrieposa.
raHu4deckor XuMuu. TUIBI CBsI3Ei B
Meroauueckue
MOJIEKYJIaX OpraHuYeCKUX
Bemwects. [ uOpuansanms aToMupix | OCOOCHHOCTH
opbuTaneil yriepoaa. KJaccu puKauuu
MeTtonuueckne 0COOCHHOCTH OPraHMUYECKUX  BEIIECTB.

KJ'IaCCI/I(bI/IKaIII/II/I OPraHn4CeCKuX

Homenknatypa




BenlecTB. Homenkmarypa OpPraHWYeCKUX  BEIEeCTB
OpraHu4YCCKUX BCUICCTB (TpI/IBI/IaJIbHaH "
TpUBHAJIbHAS U MEXyHAapOIHAS). MEKTyHAPOIHAS).
Meronuka N3y4eHHs] XUMHYECKUX
. Mertonuka HU3YUYECHHUS
CBOWCTB U CIIOCOOOB MOJTyY€EHUS .
XUMHYECKUX CBOWCTB U
YIJI€BOJIOPOA0B. MeToiuKa
U3YUYCHUS XUMUYECKHX CBOMCTB U croco0os HOJTydCHUA
CIOCO0O0B MOTyYEHUS KUCIOPO]T YIJI€BOAOPOAOB.
coJiep KaIUX OPraHUYECKUX Meronuka H3y4eHUs
XUMHYECKUX CBOWCTB M CIIOCOOOB CII0COGOB oy e
MOJIY4EeHHSI a30TCOIep KaIINX
KHCTIOPO  COJep KaIuX
OpraHUYEeCKUX BEIIECTB.
B3auMocBsI3b opraHu4ecKkux OpPraHMHCCKUX BCHICCTB.
CoeMHEHMiA. MeTtoanka U3Y4YEeHUS
XUMHUYECKUX CBOMCTB U
croco0oB MOJIy4EHUs
a30TcoAepKaIIuX
OpPraHWYEeCKUX  BEIIECTB.
Bzaumocss3b
OpPraHUYEeCKUX
COEIMHEHUH.
Mopayas S. DKCIepuMeHTaIbHbIC YO, KP,
MGTOI[I)I ITO3HaHUA B XUMHH. OCHOBBI XUMHH. TCCTUPOBAHUC
XUMHS U KA3Hb. MeTonuueckue  OCHOBBI
DKCNepUMEHTAIbHBIC OCHOBBI
IPOMBIIUIEHHBIX CIIOCO00B
XUMHUHU. MeTOuYEeCKHE OCHOBBI .
1| HUS ~ BaXKHCHININX
MIPOMBIIIIEHHBIX CIIOCOOOB omny4e AKHC
MONyYSHHS BAXKHEUIIINX BEIIECTB. BCILICCTB
Meroauka peleHus: pacueTHbIX U Meroaunka pemeHusA
AKCIIEPUMEHTAIBHBIX 33/1a4 B pacyeTHbBIX u
XAMUH. IKCIEPUMEH TAJIbHBIX

3a/a4 B XUMHH.
- TUIBl pacyeTHBIX 3ajady,
obmue MOJIXO/IbI K
aHaIU3y
pelieHuo 1 0pOPMIICHUIO

ycCJl10Bus,

pelIeHHUs 3a/1a4;
- pacderhl 0 XUMHUYECKUM
dbopmynam;

-pacdersl c
WCIOJIb30BAaHUEM T'a30BbBIX

3aKOHOB, 00BEMHEBIE
OTHOIIICHUA Tra30B HpI/I
XUMHUUYCCKHUX peaKuI/mx,

cMecel ra3oB, 00ObeMHAS U

MacCCoBas JOJIA ras3os,




cMecel;

- pemieHue 3amad = Ha
CKOpOCTh XUMUYECKUX
peakuui, XUMHUECKOE
paBHOBECHE M  YyCJIOBHS
CMEIIEHUS  XHMHUYECKOIo
paBHOBECHS;

- BBIUHCJICHHE MAacCOBO
JIOIH PacTBOPEHHOTO
BEILlECTBA B pacTBOPE MpHU
JIOIIOJTHUTEITEHOM
BBEICHUU BOJBI A

TBEPAOI'O BCIICCTBA.,
BBIYUCIICHUC MacCOBOH
JOJIN PACTBOPCHHOI'O
BCIICCTBA B pacTBOpeE,
I10JIYCOHHOM IIOCJIC

CMEIIUBAaHUs PACTBOPOB C
Pa3IUYHBIM COACpPKAHHEM
pPacTBOPEHHOT'O BEUIECTBA,

3aa4un Ha
KpUCTAJUIOTUIPATHI.
- BBIYHCIIEHUSA o

XHUMHYCCKUM YPABHCHHSM,
OTIpe/IeIICHNE cocTaBa
oOpa3yromiercs conu
(cpemHMEe W KUCTBIE COJIH),
3a/1a4d Ha «IUTACTUHKI;

- BBIYHCIICHHS  COCTaBa
CMECEd WCXOJHBIX WA
MOJYYEHHBIX BEIIECTB.

Tabauya 2. Obwas mpyooemkocms OUCYUNnIuHbl cocmasisiem 6 zauemuule eOunuyvl (216

4acos)

Bua pabotsl TpyaoeMKkocTbh, 4acoB

6, ceMecTp Bcero
OO0mast Tpy10eMKOCTh 216 216
KonTakTHas pa6ora: 98 98
Jlexyuu (J1) 42 42
Ipakmuueckue sanamus (113) 56 56
Jlabopamopuwvie pabomut (JIP) - -
CamocTrosiTesibHasi padoTa: 91 91
[ToaroroBka u MpOX0XKAECHUE IPOMEKYTOYHON aTTECTAUU 27 27




Bu pabotst TpyaoeMKkocTh, 4acoB

6, ceMecTp Bcero

Bujx npoMe:KyTO4HO aTTecTANNH JK3aMEH

4.1. Jleknun

Mertoauka oOyueHHS XMMHMM KaK Hayka M Kak ydeOHas aucuumuimHa. CoBpeMeHHas
KOHIIETIIIMS IIKOJIBHOTO XUMHUYECKOr0 00pa30BaHuUsl.

Cucrema conep:kaHMsi U MOCTPOEHUS IIKOJIBHOIO Kypca XMMHUU B CBETE COBPEMEHHBIX
IuaakTHuecKux TpedoBanuil. [InanupoBanue yueOHOW pabOThI IO XMMHH.

Mertonuka GOpMUPOBAHUS TEOPETUYECKUX OCHOB XMMUHU.

CoBpeMEHHBIE TPEICTABIEHHUS O CTPOCHUH aTOMA.

Ilepuonuueckuil 3aKOH M IEPUOJUYECKAs CUCTEMAa XHMMHUYeCKuX sneMeHTos J[.M.
Menpneneesa.

Metonuka (opMUpOBaHHUS U pPa3BUTUS TEOPUM XHUMUYECKOM CBS3M M CTPOEHHUS
BEIECTBA.

Mertonuka (GopMHUpPOBAaHUS M Pa3BUTHUS CUCTEMbI NMOHATUH O XUMHYECKON peakuuu u
XMUMHUYECKOM IIPOU3BOJICTBE.

MeToauka H3ydeHMs BaKHEHMIIMX KJIACCOB HEOpPraHM4YecKux coenuHeHuil. Teopus
ANEKTPOIUTUYECKOM TN CCOUMALMN B KypCe XUMHUU CPEIHEN LIKOJIBI.

MeToauka u3ydeHHs peakUuud HOHHOro oOMmeHa. I'mapomms coneil. Cpeaga BOIHBIX
pacTBOpPOB.

Metonuka (GOpPMHUPOBAHUS U H3YUYCHUS TEOPUU OKHUCIUTEIbHO—BOCCTAHOBUTEIBLHBIX
peakmuii. Koppo3ust MeTanioB u criocoObl 3aIITUThI OT HEeE.

DIEKTPOIIN3 paciljlaBOB U PACTBOPOB (COJIEH, IIeI0uei, KUCIIOT)

MeTtoanueckue OCOOCHHOCTH HU3YYEHHS XHMUYECKHUX CBOMCTB MPOCTHIX BEIIECTB -
METaJUIOB U HEMETAJIJIOB.

Metoanka u3y4yeHuss XUMUYECKIX CBOMCTB M CIIOCOOOB MOITY4YEHHS OKCHUIIOB.

Metonuka H3y4eHUS XUMHUYECKHX CBOMCTB M CHOCOOOB MOJYYEHHS OCHOBAaHUU U
aM(OTEPHBIX THIPOKCHIOB.

MeTtoauka u3yuyeHus XMMUYECKHX CBOWCTB M CIIOCOOOB IMOJIy4E€HUSI OECKUCIOPOAHBIX U
KHCJIOPOZ, COAEPKAIINUX KUCIOT.

Mertonuka u3y4eHust XMMUYEeCKUX CBOMCTB U CLIOCOOOB MOTyYEHHsI COJIeH.

I'enernueckas CBSA3b MEXY pa3JIMYHBIMU KJIACCAMU HEOPIaHUYECKUX BEILECTB.

Tunel cBsA3ell B MOJIEKyJIaX OPraHUYeCKUX BELecTB. [ mOpuan3anus aToOMHbIX OpOuTanen
yriaepona.

MeTtoauueckue 0coOOEHHOCTH Kiaccuukanuu opraHuyeckux pemiecTB. HomenknaTypa
OpraHMYEeCcKUX BEIleCTB (TPUBHAIbHAS U MEXIYHAPOIHAS).

Mertonuka u3y4eHHuss XUMUYECKUX CBOMCTB U CIIOCOOOB MOIY4YEHHUS YIIIEBOIOPOIOB.

MeToauka U3ydeHHs XMMHUYECKHUX CBOMCTB M CIIOCOOOB IOJYyYEHHUS a30TCOIAEPIKALINX
OpPraHMYECKUX BEIIECTB. B3aMMOCBA3b OPraHMYECKUX COCAUHEHUM.

MeTtoanueckne OCHOBBI IPOMBILIUIEHHBIX CIIOCOOOB MOJYY€EHHUS BaXKHEHILINX BEIECTB

Meronuka peleHns pacueTHBIX U 3KCIEPUMEHTAIbHBIX 3a]]a4 B XUMHH.

4.2

4.2. JlaGopaTopHbie padoThI — He MPeIyCMOTPEHbI

4.3. IlpakTnyeckue 3aHATHSA (CEMHMHAPbI) 0XBATHIBAIOT BCe NPHUBe/IeHHbIE TEMbI B pa3jeJie
OcHOBHOM (oOpMOIl TMpOBENEHUS CEMHHAPOB M MPAKTUYCCKUX 3aHATUN SBISETCS
o0cyxaeHne Hanboyiee MPOOJIEMHBIX M CJIOXKHBIX BOMPOCOB MPHBEICHHBIX TEM, a TaKKe




pelLIeHHEe SKCIEePUMEHTAIbHBIX M PACYETHBIX 3a7ad ¢ pa300poM HpPUMEPOB U CUTYaIUil B
ayIUTOPHBIX YCIOBUSX.

TeMarTuka NpakTHYeCKUX 3aHATHIL

No Moayinb Tema KommuectBo
3aHATUA 4acoB
1 1 Metonrka o0y4eHHsI XMMUHU KaK HayKa M KaKk yaeOHast 2
mucuuminHa. CoBpeMeHHasi KOHLENIUS MIKOJIbHOT O
XUMHUYECKOT0 00pa3oBaHMUs.
2 1 CucremMa cofepkaHus U MOCTPOESHUS MIKOJILHOIO Kypca 2
XMMHHU B CBETE COBPEMEHHBIX TUAAKTUYECKUX
tpeboBanuil. [InanupoBanue yue6HoH pabOTHI MO XUMHH.
3 2 MeTtoauka GOpMUPOBAHUSI TEOPETUUYECKUX OCHOB XUMUH. 1
4 2 CoBpeMeHHbIE MTPEICTABIEHHS O CTPOSHUH aTOMa. 2
5 2 [Iepnonnuecknii 3aKOH U IEpUOJUYECKAs CUCTEMA 2
xumudeckux 3nemeraTos .M. Menneneena.
6 2 MeTtoauka GpOpMUPOBAHUS U PA3BUTHS TEOPUU XUMHUECKON 2
CBSI3U U CTPOEHMsI BEIIECTBA.
7 2 MeTtoauka GopMUPOBAaHUS U PA3BUTHSI CHCTEMBI TOHITUH O 2
XMMHMYECKOH peakliuy 1 XUMHUYECKOM IIPOU3BOJICTBE.
8 2 Meronnka n3y4eHus BaXKHENUIINX KIaCCOB 2
HEOPraHWYEeCKUX coequHeHui. Teopus 31eKTpOIMTUY €CKOI
JUCCOLMALMU B KypC€ XUMUU CPEAHEN LIKOJIBI.
9 2 Metoauka u3ydeHus peakiiuu HoHHOro oomena. ['unponus 2
cozneil. Cpeaa BOOHBIX pacTBOPOB.
10 2 MeTtonuka GopMUPOBAaHUS U U3YUEHUS TEOPUU 2
OKHCJIMTEJIbHO—BOCCTAHOBUTEINBbHBIX peakiuii. Kopposus
METAJIJIOB U CIIOCOOBI 3aIUTHI OT HEE.
11 2 DNEKTPOIIN3 pacilylaBOB U PACTBOPOB (COJIEH, 1IesIouei, 2
KHCJIOT)
12 3 MeTtoanueckne 0COOEHHOCTH U3yU€EHUS XUMUYECKUX 2
CBOMCTB IIPOCTBIX BEILIECTB - METAJUIOB U HEMETAJIOB.
13 3 MeTonrka n3y4eHuss XUMUYECKUX CBOMCTB M CIIOCOOOB 2
NOJTyYEHHs] OKCHUJIOB.
14 3 Meroanka n3ydeHus: XUMHUYECKHX CBOMCTB M CIIOCOOOB 2
NOJIyYeHHsI OCHOBAaHUHN U aM(OTEPHBIX THIPOKCUIOB.
15 3 MeTtoauka n3y4eHuss XUMUYECKUX CBOMCTB U CIIOCOOO0B 2
HOJYy4YeHUs] OECKUCIOPOIHBIX U KUCIOPOA COACPIKALIUX
KHCIIOT.
16 3 MeTtoauka n3ydyeHuss XUMMUYECKUX CBOMCTB U CIIOCOOOB 2
HIOJIyYEHHMSI COJIEH.
17 3 I'eneTnueckas CBA3b MEXIY pa3IMYHBIMU KJIaCCaMU 2
HEOPraHUYECKUX BEILECTB.
18 4 Turel cBs3el B MOJIEKYJIaX OPraHUYECKUX BEIIECTB. 2
I'uOpuau3anus aTOMHBIX OpOHMTANICH yTIiIepoia.
19 4 Metoaunueckrue 0cCOOEHHOCTH Kiaccuukanuu 2
OpraHuyeckux BeuiecTs. HomeHknaTypa opraHn4eckux
BEUIECTB (TpUBHUAJIbHAS U MEXYHAPOJIHAS).
4 MeToauka U3y4eHUs XUHMHUYCCKUX CBOMCTB U CITIOCOOOB 2
20 MOJIYYEHHUS] YTJIEBOJOPOJIOB.
21 4 MeTtoauka N3ydeHuss XUMHIECKUX CBOWCTB U CIIOCO0OB 2

IMOJIYYCHUS KUCIIOPO COACPKAIUX OPraHNUYCCKUX




BCIICCTB.

22 4 MeToauka U3ydeHUs XUMHYECKHX CBOMCTB M CIIOCOOOB 2
MOJIYYEHHUSI A30TCOAEPIKAIIMX OPraHUYECKUX BEIIECTB.
BzaumocBs3b OpraHnyecKuX COeIUHECHUM.
23 5 DKCIepUMEHTAIbHbIE OCHOBBI XUMUU. 3
24 5 MeToanueckre OCHOBBI ITPOMBITIIUICHHBIX CIIOCO00B 2
MOJIYYEeHHUsI BaXKHEHIINX BEIIECTB
25 5 Mertoauka pemeHus pacueTHbIX U KCIIEPUMEHTAIbHBIX 8
3a/1a4 B XMMUHU.
Hroro: 56
4.4. CamocTONITeIbHOE M3YUeHHe Pa3/1eJi0B IMCIUIINHBI (MOXYJIs)
Ne Monaynb Tema KommnuectBo
3aHATUS 4acoB
1 1 MeTtonrka 00ydeHHs] XMMHUH KaK HayKa U KaK ydyeOHas 4
auciuiiHa. CoBpeMeHHasi KOHUENIUs IKOJIbHOT O
XUMHUYECKOT0 00pa3oBaHMUs.
2 1 Cucrema cojiepkaHus U MOCTPOCHUS IIKOJIBHOTO Kypca 4
XHUMHUU B CBETE COBPEMEHHBIX AUIAKTUYECKUX
TpeboBanuil. [InanupoBanue yueGHoM pabOThl IO XUMUH.
3 2 MeTtoauka GOpMUPOBAHUSI TEOPETUYECKUX OCHOB XUMUHU.
4 2 CoBpeMeHHbIE TPECTABICHUS O CTPOCHUN aTOMA. 2
5 2 [Tepuoguyeckuii 3aK0H U MepUOANYECKasi CHCTEMA 2
xumu4deckux 3neMmenToB .M. Menaeneena.
6 2 Meronuka GOpMHUPOBAHKS U PA3BUTHS TCOPUH 4
XUMHUYECKOM CBSI3U U CTPOEHUS BELIECTBA.
7 2 MeTtoauka GOpMUPOBAHUS U PA3BUTHSI CHCTEMBI TOHITHIA O 4
XUMHUYECKON pEeaKIINi ¥ XUMUIECKOM MTPOU3BOJICTBE.
8 2 Mertoauka n3y4eHus BaXKHENIINX KJIACCOB 4
HEOPraHWYECKUX coequHeHUN. Teopus dIEKTPOIUTHIECKOM
JIMCCOIMAITNY B KypPCE XUMHUH CPEAHEH IIKOJIBI.
9 2 MeTonrka u3ydeHus peaKIiiu HOHHOT0 ooMeHa. ['uaponm3 4
cosieii. Cpeia BOTHBIX PaCTBOPOB.
10 2 MeTtonuka GOpMHUPOBAHUS U U3yUCHUS TCOPHH 4
OKHUCJIMTEJIbHO—BOCCTAaHOBUTENbHBIX peakuuid. Kopposus
METAJIJIOB U CIIOCOOBI 3aIIUTHI OT HEE.
11 2 DJIEKTPOJIN3 PACIIIABOB U paCTBOPOB (COJIEH, IIEI0U eH, 4
KHCIIOT)
12 3 MeToanueckre 0COOCHHOCTH N3YYCHUS XUMUYECKUX 4
CBOMCTB IPOCTHIX BEUIECTB - METAJJIOB U HEMETAJIJIOB.
13 3 Meroanka U3y4eHUs] XUMHUYECKHUX CBOWCTB U CITIOCOOOB 4
MOJIYYE€HHUSI OKCHJIOB.
14 3 MeTonuka U3ydeHUs XUMHYECKHX CBOMCTB M CIIOCOOOB 4
MOJIYYE€HUsI OCHOBAHUH M aM(pOTEPHBIX THIAPOKCHIOB.
15 3 MeTonuka U3ydeHUS XUMHYECKHX CBOMCTB M CIIOCOOOB 4
MOJTYYEeHUSI OECKHUCIOPOTHBIX U KHCIOPO] COEPIKAIINX
KHCTIOT.
16 3 MeTonuka u3ydeHHs] XAMUYECKHX CBOMCTB M CIIOCOOOB 3
IIOJIYYEHHs COJIEH.
17 3 ['eHeTnueckas CBSI3b MEXKIY PA3TMYHBIMU KJIaCCaMH 4

HCOPraHU4YCCKUX BCUICCTB.




18 4 Tumnbl cBsI3€ii B MOJIEKYJIaX OPraHUYECKUX BEIIECTB. 4
I'uOpunuzanmst aTOMHBIX OpOUTANIel yrieposa.

19 4 MeToauueckre 0COOCHHOCTH KiTaccu(PUKauu 4
OpPraHWYeCcKUX BelecTB. HoMeHKkIaTypa OpraHn4ecKux
BEIIECTB (TpUBHUAIBHAS M MEXKIYHAPOIHAS).

4 Meroauka u3y4eH!s XUHMHUYECKUX CBOMCTB U CIIOCOOOB 4
20 MOJIYYEHUS YTIEBOAOPOIO0B.
21 4 MeTonuka u3ydeHns] XHMHUYECKHX CBOMCTB M CIIOCOOOB 4
MOJIYYEHUSI KUCIIOPOJT COJIEPKAIIMX OPraHNYECKUX
BEIICCTB.
22 4 MeTonuka u3ydeHHs] XHMHUYECKHX CBOMCTB M CIIOCOOOB 4

MOJIYYEHHUSI A30TCOAEPKAINX OPraHUYECKUX BEIIECTB.
B3anMOCBsI3bp OPraHUYECKUX COCIUHECHUMN.

23 5 DKCIepuMEHTaIbHbIE OCHOBBI XUMUHU. 4
24 5 MeTtoanueckre OCHOBBI TPOMBIIIIEHHBIX CIIOCOO0B 4
MOJIYYECHHUS BAXKHEHIINX BEIIECTB
25 5 Metoauka penieHus pacueTHbIX U 9KCIIepHUMEHTaIbHBIX 4
3a/1a4 B XMMUH.
Hroro: 91

4.5. KypcoBoii npoekT (KypcoBasi padoTa) — He IpeayCMOTPEHbI.
Pedepar

Pepepar — wuHauBMOyanbHash NHChbMEHHass pabora  oOydaromierocs,
NpeAnoiararomasl aHaau3 M3J0KEHUST B HAy4YHbIX W JIPYTUX HMCTOYHHKAX
OTpeeICHHOM Hay4HOM MPOOJIeMbI UM BOIPOCaA.

Kak mpaBuio, pedepaT uMeer CTaHIAPTHYIO CTPYKTYPY: THUTYJbHBIN JIUCT,
COJIEp)KaHue, BBEICHHE, OCHOBHOE COJICP’)KAHUE TEMBI, 3aKIIOUYEHUE, CIHUCOK
VICTIOJIb30BAHHBIX HCTOYHUKOB U MPUJIOKEHHUS.

IIpumepHas TemaTuka pedepaTroB UK J0KJIAA0B
CTpyKTypa COBPEMEHHOT O IPEIMETHOI'O CO/IEPKAHUS IIKOJIHLHOTO Kypca XUMUH.
HOCTpOGHI/Ie IIKOJIBHOT'O KypCa XUMHUMU.
COBpeMeHHBIe y‘le6HI/IKI/I W IIKOJIBHBIC ITPOI'paMMBbI ITO XUMHH.
HJIaHPIPOBaHHe CHUCTCMbI YPOKOB I10 XUMHUMU.
Ypoku mpuoOpeTeHNst HOBBIX 3HAHUN 110 XHMHH.
Me)KHpCI[MeTHBIe CBA3U B IKOJIBHOM KYpPCC XHUMUMU.
CTpyKTypHBIE 3JIEMEHTHI A CTBYIOIIEH MPOrPaMMBbI IO XUMUH.
[TpodopuenTarus yqgamuxcsi B Iporecce 00ydeHUsi XUMHH.
PasButue HHTCPCCA yUalluXxcCsd 110 XUMUMU.
TpynoBoe BOCIIUTaHUE YYAIIUXCS B IMIPOIIECCE O0OYUCHUS XUMHUH.
DKosnoruyeckoe 00pa3oBaHNUE U BOCIIUTAHUE IIKOJIbHUKOB B IIpoliecce 00y4yeHUs: XUMUU.
Hcnonb3oBaHue TEXHUUECKUX CPEACTB O0YyUEHHUS Ha YPOKaX XUMUHU.
[Ipob6nemHOe 00yUeHrE B XUMHUH.
Meronuka opraHu3anyy U MpoBEACHUS SKCKYPCUH IO XUMUH.
MeTonuka opraHu3aIy U MPOBEACHUS 1a00PaTOPHBIX padoT.
MCTOJII/IKa OpraHr3al v 1 IMpoOBCACHUA ITPAKTHUICCKUX 3aHATHH.
Texuuka u MCTOJHKA MMPOBCACHUA NEMOHCTPALIUOHHBIX OIIBITOB.



MeTtoauka peieHus dKCrepuMeHTaIbHbIX 3a/1a4.

MeTtoauka GopMUPOBaHUS XUMUYECKOT O sI3bIKa KaK CPe/ICTBA MO3HAHUS B O0YYEHUH XUMMH.
@daxyIbTaTUBHBIC 3aHATUS 110 XUMHH.

CamocrosiTenpHas paboTa ydaluxcs Ha ypoKax XUMUH.

Pa3BuTHe sKcriepUMeHTaIbHBIX YMEHUH U HaBBIKOB IIKOJbHUKOB 110 XUMUHU.
MeToauKa peleHus pacueTHbIX 3aJa4 [0 XUMHUHU.

YCTHBII KOHTPOJIb Pe3yIbTATOB 00yUeHHUs (110 OJHOM U3 TEM IIKOJILHOTO Kypca).
[TucrmeHnHas npoBepka pe3ynbTaToB 00y4ueHHs (10 33JaHHOM TeMe HIKOJIBHOTO Kypca).
Hcnonb3oBaHue KOMIBIOTEPHON TEXHUKH B 00y4E€HUN XUMUU.

CoBpeMeHHBIH Y4eOHUK MO XUMHUH.

WuTerpupoBaHHbIe YPOKH 110 OJHOM U3 TeM, HanpuMmep, «Boxay, «MunepanbHbie
yaoopenus», «benkmy.

Hcnonp3oBaHuE ONOPHBIX CXEM B 00yUYEHUU XUMMH.

JlunakTUueckue Urpbl Ha YpoKax XMMHH.

DeMEeHThl 5KOHOMHUYECKUX 3HAHUHM B Kypce XUMHUH 00111€00pa30BaTEIbHOM 1IKOJIBI.
MeToauka UCroab30BaHus IyOINLIUCTUY€CKOM M HAyYHO-IIOMYJISIPHOM JIMTEpaTyphl HA
ypoKax XUMHH.

DKonoruyeckoe o0pa3oBaHNe IKOJIBHUKOB B IpoOLecce O0YyUEHUS XUMUH.

MeTtoauka u3y4eHus OTJeIbHbIX KJIACCOB OPraHUYECKUX COEIMHEHUH.

MeToauka u3y4eHus 3JIEKTPOoJIN3a B Kypce XMMHUU CpeIHEN IIKOJbI.

MeTtoauka popMupoBaHus NOHATUN «BeliecTBo» B IKOJIBHOM Kypce XUMHUS.
Metoauka ¢popmupoBanus NOHATHS «BelecTBo» B IIKOJLHOM Kypce XUMUU.
Metonuka GopMUPOBAHUS OHATHS « XMUMUYECKasi peakLusa» B IIKOJIbHOM Kypce XUMUHU.
MeTtoauka popMupoBaHUs NOHATUS «DJIEMEHT» B IIKOJIBHOM KypCce XUMHH.
MeTtoauka popMupOBaHUs MOHATHSA « XMMHYECKOE MIPOU3BOICTBO» B IIKOJIBHOM Kypce
XUMHUH.

5. O0pa3oBaTebHbIE TEXHOJIOTHH

B cootserctBun ¢ tpedoanusimu OI'OC ITOOII peanusanust KOMIETEHTHOCTHOIO
MO/IX0/1a TPEAyCMAaTPUBAET IIMPOKOE MCIOJb30BAaHUE MPU MPOBEACHUU 3aHATHH IO
METOJIMKE MpenofaBaHus XUMHUH (00BSICHUTEIbHO-UIUTIOCTPATUBHOE 00y4YeHue, PEeAMETHO-
OpPUEHTHPOBaHHOE 00yueHHue, NMPophecCHOHAILHO-OPUEHTUPOBAHHOE O00yUYeHHE, NMPOEKTHAs
MeTOA0J0Tusl O00y4YeHHUs, OpraHu3alMsl CaMOCTOSITEIbHOIO OOy4YeHHs, HHTEpPaKTUBHBIE
MeToAbl O0ydeHus) U  TPAaJULUOHHBIX (NpaKTUYECKHE 3aHATHUS, CEMUHApbl U
caMoCTosITeNIbHAs paboTa) TEXHOJOrui 00ydeHMsl. Y IeNbHbIN BEC 3aHATUM, IPOBOAUMBIX B
MHTEPAaKTUBHBIX opMax cocTaBisieT He MeHee 30% ay UTOPHBIX 3aHATHH

6. ®oH/1 OLICHOYHBIX CPEJACTB AJIS POBeIeHHs TeKYero KOHTPOJIsl YCIIeBAeMOCTH,
MPOMEKYTOYHOM aTTeCTAIMH [0 UTOraM OCBOCHUS IUCHUIIMHBI.
6.1. Ilaciopt poHAA OLIEHOYHBIX CPEACTB MO MOTYJII0

No KoHTponupyeMmsie pa3neinsl (TeMbl) JUCIATITHHEBI Kon xonTponmupyemoit Haum-nue
(pe3ynbTaThl IO MOMYIISM) KOMIIETeHIINHY (W ee OIIEHOYHOT O
4acTH). CpencTBa
1. | Monyns 1. OIIK - 6.1, OIIK — 6.2,
3HaTh: OIIK-6.3

- HCTOPHIO PA3BUTHSI METOANKH O0yIECHHS XUMHUU;
- LIEJIM ¥ 3a8]1a4¥ MPEToIaBaHus XUMUK B CpeHEl
00111e00pa30BaTEIBHOM HIKOJIE.

2. | 3HaTh: OIIK-6.1, OIIK - 6.2,




- CTPYKTYpPY KypCOB XUMHUH CPEIHEH
00111e00pa30BaTEIBHOM MITKOJIBI;
- IPUHITUITBI 0TOOpa COACPIKAHHUS KYPCOB XHMHH.

OIIK-6.3

Monayas 2.

3HaTh:

- BAKHEHIIINE XUMHYECKHE TIOHTUS X B3aUMOCBSI3b;
- OCHOBHBIE 3aKOHBI H TEOPUU XUMHH;

- BAKHEHIIIME BEIECTBA U MaTepuasbl;

- o0mive crocoObl U MPUHITUIIB MTOJTyYeHHs Hanboee
BaYKHBIX BEIIECTB.

YMeTs:

- Ha3bIBaTh U3y4YE€HHbIE BELIECTBA 10 TPUBUAILHON HIIH
MEXIYHAPOAHON HOMEHKIIATYPE;

- KJIaccu(pUIIMPOBATH MPUHAAJIEKHOCTH BEIIECTB K
Pa3IMYHBIM KJIAcCaM HEOPraHWYECKUX U OPraHMYEeCKUX
COEMHEHUM, XUMUYECKUE PEAKIIUM HEOPIaHUYECKON U
OpPraHUYECKONU XUMHUM;

-ONpeACISTh BAJIEHTHOCTD, CTETIEHb OKUCIICHUS
XUMUYECKUX IEMEHTOB, BUJL XUMUUECKUX CBSI3€H U THUI
KPHUCTaJUTMUECKON PEIICTKH;

-OMpeAeIsTh XapaKkTep CPeAbl BOAHBIX PACTBOPOB,
OKHCIIUTENb U BoccTaHOBUTENL B OBP.

Bnanerts:

- HaBBIKAMU COCTaBJICHUS YPaBHEHUN OKHUCIUTEIHHO-
BOCCTAHOBHUTEJIBHBIX PEaKLHU;

- HaBBIKAMU COCTABJIEHUS YPaBHEHUH THIPONH3a CoJlen
Pa3INYHBIX TUTIOB.

OIIK-6.1, OIIK - 6.2,
OIIK -6.3

9K3AMEH

Monyas 3

3HaTh:

- XapaKTepHble XUMUYECKHE CBOWCTBA MIPOCTHIX U
CJIO’KHBIX BE€IICCTB,

- TEHETHYECKYIO CBSI3b MEXKIY KJIACCAMU
HEOpPraHNYECKUX BEILIECTB.

YMers:

- COCTABJIATH YPaBHEHHSI PEAKIINH MTOTyYEHHS
OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEILECTB;

- COCTaBJLITh YPaBHEHUsI PEaKIUM, XapaKTepU3yoIe
XMMHYECKUE CBOMCTBA OKCUIOB, THAPOKCHIOB U COJEH.
Branets:

- CUCTEMOW HEOOXOIMMBIX 3HAHUH U YMEHUH 110
MPEICKA3AHNAIO U OCYILECTBICHUIO TEX UM HHBIX
XHUMHYECKUX MTPOLIECCOB.

OIIK-6.1, OIIK - 6.2,
OIIK - 6.3

Monyan 4

3HaTh:

- OCHOBHBIC ITOJIOKEHUS TEOPUU CTPOCHUS
OpPraHHYECKUX COCTUHCHMUIA,

- THITBI CBSI3€H B MOJIEKYJIaX OPTaHUYECKUX BEIIECTB;

- XapaKTepHbIe XUMHUUECKUE CBOUCTBA KJIACCOB
OpPraHUYECKUX COCTUHCHMIA,

- TEHETHYECKYIO CBSI3b MEKIY KIIACCAMU OPTaHUIECKIX
COCIMHCHMI.

VYMeTh:

OIIK-6.1, OIIK - 6.2,
OIIK -6.3

9K3AMEH




- KJlaccu (pUIIMPOBATH OPraHUYECKUE BEIIECTRA;

- OCYIIECTBJIATh B3aUMHBIE MPEBPAIICHUS C YUaCTUEM
OpraHUYECKUX BEIICCTB.

Brnaners:

- HaBBIKaMU OIPEEIeHUs TPUHAIIIC)KHOCTH
OpPraHUYECKUX BEIIECTB K TEM WJIM UHBIM KJlaccam;

- METOJIMKOH OTPENIEIICHNS TUIIOB THOPUT3AIIMN aTOMa
YTIIepo/ia B OPraHNYeCKIX BEIIECTBAX.

Moayas 5

3HaTh:

- BAYKHEHIIME BEIIECTBA U MaTepralbl, OOINE CIIOCOOBI
Y TIPUHIUIIBI TOTYYEHHSI METAIJIOB U HEMETAJIJIOB;

- o01Ivie HayYHbIe TPUHIIUIIBI XUMHYECKOTO
MTPOM3BOJICTBA;

- IPUPOAHBIE NCTOYHUKH YIJIEBOIOPOIOB U METOMBI HX
nepepadoTKy;

- METO/IMKH PELICHUS PaCUETHBIX U
9KCIIEPUMEHTANBHBIX 3a7ad B Kypce XUMHH.

YmMers:

- Ha OCHOBAaHMM KauyeCTBEHHBIX PEAKIINX Ha
HEOPraHNYECKUE U OPraHNYECKUE COETHHEHUS
OIPENEIITh COCTAB ITUX COEANHEHMUI;

- IPOU3BOIUTH HEOOXOAMMBIE PACUETHI IO XUMHUYECKON
KHHETUKE U TEPMOJUHAMUKE;

- pelaTb OCHOBHBIE TUIIbl PACUYETHBIX 337134 10
MporpaMMe Kypca XUMHUH CPETHEN IIKOJBIL.

Brnanerts:

- HaBbIKaMU MPOBEACHUS HEOOXOAUMBIX Pacu€TOB Ha
OCHOBAaHUH OCHOBHBIX 3aKOHOB XUMHMU;

- HaBBIKAMU pEIeHUs PacyeTHBIX 33a7a4 110 OCHOBHBIM
TeMaM Kypca XHMUHY;

- METOJMKaMH O0Yy4EHHS PELICHHUIO 3324,
HPENYCMOTPEHHBIX IIKOIBHON ITPOrPAMMOM.

OIIK - 6.1, OIIK - 6.2,
OIIK-6.3




TunoBble KOHTPOJIbHBIE 3aIaHUS

@opMbl KOHTPOJS CJEIyIOIIME: TEKYIIUMH KOHTPOJb, PYOEKHBIH KOHTPOJIb IO
MOJYJIF0O U HUTOTOBBIM KOHTPOJb. B COOTBETCTBUHM € y4yeOHBIM IJIAaHOM IPENyCMOTPEH
sk3ameH. B KBI'Y KOHTpojb 3HaHMIl M yMEHHI CTyJIEHTOB OLEHHBAETCS MO OaIbHO—
peiiTuHroBoi cucreme. OLEHKA KaXKJIOr0 BUJA AEATEIBHOCTH MPOBOJUTCS CIEAYIOLIUM
obpa3zom:
1. Pe3ynpTaThl Bcex BUIOB Y4eOHOH IESATENLHOCTH CTYACHTOB omeHuBaroTcs mo 100
OaJIbHOM 1IKaJie, KOTOpasl CKJIAJbIBAETCS U3 TPEX PEUTUHTOBBIX TOYEK:

- 1 Touka mpenycmaTpuBaeTr BoIciMi Oamn (23 6aria) BKIFOYAOIINN KOMITBIOTEPHOE
TecTupoBaHue (6 0amioB), KOHTPOJIbHAsA paboTa (KOJUIOKBUYM) 8 OaysioB, MHBIE (POPMBI
oOyuenus (6 6aToB) 1 mocemaeMocTs (3 6asa).

- 2 peTMHroBas TOUKa OLEHMUBAETCS 1O TOM ke CTPYKTYpe.

- 3 peliTuHTOBas TOYKa OlleHMBaeTcs B 24 Oamna — mocemaeMocTs (4 Oanma), a mo
OCTQJIbHBIM BHUJIaM KOHTPOJISI 3HAHUW CTYJEHTOB KaK B TOUKax | u 2.

2. Utorosslii 0as1 3a MoyJb onpenensercs kak cymma 6amios 3a TK u [1K.

WToroBblil KOHTPOJIb (3K3aMEH) NPOBOJUTCA B MMCbMEHHOM BUJIE.

[Mkana quanazoHa sl IepeBo/ia PEUTUHTOBOr o Oana:

«oTau4yHO» OT 61 — 70 6aIoB;

«xoporio» ot 51- 60 6amnos;

«yIlOBJIETBOPUTENIBLHO» OT 36-50 6asoB.

K makcumanbHON cymMMe OaijioB, MOJMYYEHHBIX CTYACHTOM IO pe3yJbTaTaMm OalljIbHO-
PCUTHHIOBOM CHCTEMBI, J100ABJSAIOTCS Oayuibl 32 NMHUCBMCHHBIM OTBET Ha JK3aMeHe (
MaKCHMaJIbHbIN Oat - 30).

a) 3aJaHus 1J1s1 py0esKHOT0 KOHTPOJIsI
No 1

1. CocTaBUTh ypaBHEHHUsI peaKlUii B HOHHO-MOJIEKYJISIPHOH (hopmMe, ¢ MOMOIIBI0 KOTOPBIX
MOKHO OCYIIECTBUTH CIEAYIOIIUE IIPEBPALICHHUS:

HzS >SS SOz—) KzSO3—> KHSO3—) K2SO3—) KzSO4—> KCI

2. O0ocHyiliTe M cocTaBbTe 3 KapTOUYKU (IO 2 3a1aHus) U1 MHIUBUAYAJIBHOI'O OIpoca
yuyanmxcs 1o reme “I'eHeTnueckast cBsI3b MEXy KJlacCaMU HEOPraHUYECKUX BEIECTB .

3. Bocnonp30BaBIIMCH 3JIEKTPOHHO-MOHHBIM CIIOCOOOM I1000pa CTEXMOMETPUUECKUX
K03(p(UIIMEeHTOB, COCTaBbTE YPAaBHEHUS OKHCIMTEIbHO-BOCCTAHOBUTENIBHBIX DPEaKLUH,
IIPOTEKAIOLIMX 10 CIENYIOLIEH CXeMe:

a) K,Cr,07, HaS, H,SOs— Cr3',SQ%, 6) H2O,, O3— H,0,02

4. Hanumure B MOJIEKYJISIPHOW M MOHHOW (hopMax ypaBHEHHUs peakLMi Tuaponusa (eciu
3TO BO3MOXKHO) M YKQXXHMTE XapaKTep cpelbl pacTBOPOB cienyromux coieil: Na2SOs,
CaSO4,CuCIz.

5. YcraHoBuTe MeECTO 3aJaud B Kypce XUMHM cpefHedl mkonsl. Kakue 3HaHUA
HeoOXoaumbl 11l ee pemieHus? Kakue TUIBI IIKOJBHBIX 3a/Jad COUETAIOTCS B ITOU
3agaye?

a) Uepes 1 1 18% -noro pactopa cyibsgara meau(Il) (p = 1,12 r/em?) nponycrumm 23,2 11
cepo-Bogopoaa. Kakoe BemecTBo ¥ CKOJIbKO 10 Macce BbIIAJI0 B 0CaJOK?

0) B pe3ynbpTaTe OKMCIIEHUSI ITHUIOBOTO CIIUPTa Maccor 6,9 r oOpa3yeTcs aleTanbIerus,
KOTOPBIN B JalbHEHIIEM OKUCISIETCS B KHCIOTY. DTy KUCIOTY pacTBOPstOT B 80 MJI BOJBI.

YemMy paBHa MaccoBasi JOJIsI KUCIOTHI B TOJIYYEHHOM pacTBope?
No2

1. CocTaBUTh ypaBHEHHsI peaKkIfii B HIOHHO-MOJIEKYJIAPHOH (hopMe, C TTOMOIIBI0 KOTOPBIX
MOKHO OCYIIECTBUTH CIEAYIOLIME IIPEBPALLCHHUS:



NH4Cl - NH3z— NH4NO>— No— NO — NO,— HNO3— AgNO3— NO;

2. CocraBpTe pPa3BEpHYTHIM IJIaH H3JI0KEHUS HOBOro martepuana no teme “‘Peaknuun
3ameneHusd. Peakiuu oomena”.
3. Bocnonb30BaBIIMCH AIEKTPOHHO-UOHHBIM CIIOCOOOM I1000pa CTEXMOMETPHUUYECKUX
KO3(PUIIMEHTOB, COCTaBbTE YpPaBHEHHUS OKHUCIUTEIbHO-BOCCTAHOBUTENILHBIX PpEAKLUH,
MPOTEKAIOLINX MO CIAENYIOUIeH cxeme:
a) K2Cr207, Na2S0O3, H,SOs— Cr3*,S0f, 0) H2O2, SO,— H2SO4
4. HanummTe B MOJEKYJISPHOW U MOHHOU (popme ypaBHEHHs peakIuil THAposm3a (eciu
9TO BO3MOXKHO) M YK@KHUTE XapakTep Cpelnbl pacTBOpoB ciemyrommx cojieii KNOo,
NH4CIO4,AgCIL.
5. YcraHoBUTE MECTO 3aJayd B Kypce XUMHM cpeaHed mmkonbl. Kakue 3HaHMS
HeoOxonuMbl it ee pemeHusa? Kakue THUMBI MIKOJBHBIX 3a7a4 COYETAIOTCS B 3TOU
3amaue?
a) Paccumraiite xBatut i 140 M pactBopa consanoit kucnotsl (p = 1,1 r/em®) ¢ maccosoit
no- neit 22%, uToObl ¢ Hell TOTHOCTHIO TpopearupoBaio 13 r uuHka?
6) Ompenenure MOJEKYJIAPHYIO (HOPMYITy OJHOOCHOBHOM KapOOHOBOW KHCIIOTBI, €CIH
M3BECTHO, YTO JUIs HelTpanu3auuu 4,8 r ee Tpedyercs 16,95 mu 22,4 % pactBopa eaKoro
xamu (p = 1,18 r/em?).

Ne3

1. CocraBuUTh YpaBHEHUsI peaKLUi B HOHHO-MOJIEKYJISIPHOH (hopMe, ¢ MOMOIBI0O KOTOPBIX
MOKHO OCYIIECTBUTH CIIEAYIOIIUE IIPEBPALICHHUS:

Na — Na,O;— Na,O — NaCl - Na — NaOH— Na>SO4— NaNO;

2. CocraBbTe pa3BEpHYTHIN IJIAaH U3JIOKEHUSI HOBOI'O MaTepuana mo teMe “XuMHYECKUe
CBOMCTBa Bojopoja’.
3. Bocnonb30BaBMIMCH 3JEKTPOHHO-UOHHBIM CIIOCOOOM MOAOOpa CTEXHMOMETPHUUECKHX
KOd(h(PUIIMEHTOB, COCTaBbTE YPaBHEHHS OKHUCIUTEIHLHO-BOCCTAHOBHUTEIBHBIX PEAKIIHH,
MPOTEKAIOLINX MO CIAENYIOUIeH cxeme:
a) Cr2(S04)3, NaxS,05— Cx G 7, SO4%, 6) H2,02, L— 105, H20.
4. HamummTe B MOJIEKYJISIPHOH M MOHHON (hOpMe ypaBHEHHS peakluid TUIpoiu3a (eciu
3TO BO3MOXKHO) U YKaXHUTE XapaKTep CpeAbl pPacTBOPOB cCieAylommx cojei: Nal,
CuSO4,NH4Br.
5. YcraHoBUTE MECTO 3a/laul B Kypce XUMHUH cpelHel mKoibl. Kakne 3HaHUS HEOOX01M -
MBI Ji7151 ee pemieHus? Kakue TUIIbI KOJMbHBIX 33/1a4 COUETAIOTCs B 3TOU 3aaue?
a) Kakast conb u ckoyibko ee mosyuutcs, ecinu yepe3 100 mu pactBopa conepxkarero 0,32
MaccOBBIX J0JIel ruapokcuaa Kamus (p = 1,32 r/cm?), mponycTuii BECh OKCHI yIiieposa
(IV), xoTopsIit o0pa3yeTcst mpu cxkuranuu 18 i1 meTana (H.y.)?
6) KakoBa MonekymspHas (opMmynaa OJHOATOMHOIO cCHupTa, u3 7,4 T KOTOPOro MpH
JIEMCTBUU METAJUTMYECKOr 0 HaTpud noay4vaercs 1,12 1 Bogopona?

Ne4
1. CocTaBuTh ypaBHEHHSI peaKlUii B HOHHO-MOJIEKYIISIPHOI (hopMe, ¢ MOMOIIBI0 KOTOPBIX
MOKHO OCYIIIECTBUTH CIENYIOIINE TPEBPAIICHUS:

Ca — Ca(OH),— CaCO3— Ca(HCO3) ,—> CaCl,—> Ca(NOs3) 2—> Cas(POJ)

2. ObocHyiiTe u coctaBbTe 4 3a7aHMs 1JI MHCbMEHHOM MTOrOBOIl KOHTPOJIbHON paboThI
no Tteme “Tlepuonuyeckuid 3akoH U Tepuoauyueckass cucrtema »diemeHtoB J[.H.
MenneneeBa. CtpoeHue atoma”.

3. Bocnonb30BaBMIMCH 3JIEKTPOHHO-MOHHBIM CIIOCOOOM MOAOOpa CTEXHMOMETPHUUECKHX
KOd(h(UIIMEHTOB, COCTaBbTE YPaBHEHHS OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIH,
MPOTEKAIOIINX 110 CIENYIONIEH CXeMe:

a) NaxS,03, HC1 — S, H2S03, 6) H202, KMnOs— MnO3, O,.



4. HanummTe B MOJIEKYJISIPHOW U MOHHOW (popme ypaBHEHHs peakIHil ruiposiusa (eciu

ATO BO3MOXHO) M YK&XXHTE XapakTep cpenbl B pacTBopax cienyromux comnei: KHCOs,

Ca3(PO4)2, FeSOa.

5. YcTaHOBHTE MECTO 33/1a4d B Kypce XUMHH CpelHel mKkojbl. Kakue 3HaHUS HE00XO0/H -

MBI 11 ee pemieHusi? Kakue THIbI MKOJIBHBIX 33/1a4 COYETAIOTCS B 9TOW 3a1ade?

a) KakoBa maccoBasi 1ons TUAPOKCHAA HATPUSL B PacTBOpPE, MOIYYSHHOM IPH I CTBUU

2,3 r natpus Ha 100 r BogbI?

0) PaccuuTaiite, Kakyl0 Maccy 3THJIOBOIO 3(Hpa yKCYCHON KUCIOTHI MOXKHO MOJTY4YHUTh U3

30 r ykcycHO# KucnoThl U 46 T criupta. Beixos a¢upa paBen 85 % OT TeoOpeTHUECKOro.
Ne5

1. CocraBuTh ypaBHEHHS pPEaKIHii B HOHHO-MOJICKYIISIPHOH (hopMe, ¢ MOMOIIBI0 KOTOPBIX

MOYKHO OCYIIECTBUTH CJIEAYIOIME IPEBPALIICHUSL:

(NH4)2Cr,07— N>— NH3z— NO — NO>— NaNO3z— NaNO»

2. O0ocHylTe U cocTaBbTe TecToBOE 3aaanue (13 10 Bompocor) o teme “Iloarpynmna azora”.
3. Bocnonb30BaBIIMCH 3IEKTPOHHO-MOHHBIM CIIOCOOOM T0A00pa CTEXHMOMETPHUYECKUX
KO3 (pPHUIIMEHTOB, COCTaBbTE YpPaBHEHHUS OKHUCIUTEILHO-BOCCTAHOBUTENLHBIX pEaKLUH,
MIPOTEKAIOLIUX 110 CIENYIOIEN CXeMe:

a) HzSO3, HzS, NaOH — 82032', 6) H,0,, KzCI'zO7, H>SO —» CI‘3+, (073

4. HanumuTe B MOJICKYJISIPHONM U MOHHOW (hopMax ypaBHEHUsS peakluil Tuaponusa (eciu
9TO BO3MOXHO) M YKQKUTE XapaKTep Cpebl pacTBopa cienyronmx coyieii: NaaHPO4, FeS,
Cr(NO3)s.

5. YcTaHOBHTE MECTO 33/1a4d B Kypce XUMHH CpelHel mKkoibl. Kakue 3HaHUS HEOOXO0/IH -
MBI J7151 ee pemeHus? Kakue TUIIbI KOJMBbHBIX 33/1a4 COUETAI0TCs B ATOU 3amaue?

a) Kakoit oO0bem ammmaka (H.y.) morpedyercs mis nomydeHus 50 Kr pacrtBopa,
conepykaiero 0,5 MaccoBBIX J10J1€i a30THOW KUCIOTHI?

0) Yraesonopon comepxut 81,82% yrinepoaa. Macca oJHOro JIMTpa 3TOro yriieBogopoaa
(1.y.) coctaBmsier 1,964 r. Haitnute MoJeKysipHyto GOpMYyITy yriaeBOI0poO/a.

1. TEOPETUYECKHE OCHOBbI XUMHUHN
1. 1. CoBpeMeHHBIE MpeICTABJIEHHS O CTPOCHUHU aTOMA.

DieMeHT, 51eKTpOHHAs KOH(UTypaIus aromMa koroporo 1s2s*2p®3s*3p?, obpasyer BogopoaHoe
COe/IMHEHHE!

CH4

SiH4+

H0

H2S

OJMHAKOBOE YHCIO SMEKTPOHOB COEPIKAT YACTHIIBL:

AP uN> +

Ca® u CI”

S°u CI°

N3

“u P

OnanHAaKOBOE YUCIIO HJIEKTPOHOB UMEIOT YaCTHIIbL:

Cau Ca®

Ca2+ n Mg2+

Mg*" u Ne +

Ne u Be*

Pacmipenenenye 3neKTpoHOB 110 cosiM 2,8,6 IMEeT aToM:
S+

O
C

CL
DJeMEeHT, aTOM KOTOPOTO COAEPKUT 12 MPOTOHOB:



Mg +

Si

3apsn sapa aToMa paBeH YUCILy:

IIPOTOHOB +

SJIEKTPOHOB BO BHEIIHEM 3JIEKTPOHHOM CJI0€
HEUTPOHOB

SHEPreTUYECKUX YPOBHEM

1.2. llepnoguyecknii 3aK0H U MepuoAUYECKAs cMcTeMa XuMUYeckux 3jieMeHToB /I. U MenneseeBa
B nopsinike yMeHbIIEHHSI aTOMHOTO pajiyca paciolo)KeHbl XUMUUECKUE SIEMEHTHL:
Li—-Be—-B—->C+
Ar—-Cl—->S—P
Si — Al > Mg — Na
Ne - F—->0—>N
OcCHOBHBIE CBOWCTBA HanOOJIEEe BBIPAXKEHBI Y OKCHJIA:

Oepriums

MarHus

AIIOMUHUS

Kanus +

DNeMEHTHI, KOKIBIH U3 KOTOPBIX 00pa3yeT coeanHeHue coctapa NaxJ0s:

cepa u XJop
cepa u XpoM +
XpOM H a30T
hocdop u xyop
ATOM, UMEIOIINI HAMMEHBIITUI pajnyc:
CL
F +
I
Br
Haubonbieit BoccTaHOBUTENBHOM CITOCOOHOCTHIO 00JIaIaeT:
Si+
P
S
CL
CgoticTBa okcu10B U3MeHstOTCA B psiny Al2Os — SiO2 — P20s:
oT aM(OTEPHBIX K KUCIOTHBIM +
OT OCHOBHBIX K KUCJIOTHBIM
oT aM(pOTEPHBIX K OCHOBHBIM
OT KHUCJIOTHBIX K OCHOBHBIM
1.3. Xumuyeckasi CBAA3b M CTPOEHHE BelleCTBa
KoBanenTHas HenomnsipHasi CBS3b XapaKTepHa AJIS BEIIECTB:
BOoAOpOda U Xjopa +
BOJIBI U aJiMasa
MEJU 1 a30Ta
Opoma U MeTaHa
XuMu4ecKas CBSI3b B BEIIECTBAX METAH U XJIOPH/Ia KaJIbIH COOTBETCTBEHHO:
KOBaJICHTHAsI TTOJISIPHAS M METaJUTNIeCKas
HMOHHAS 1 KOBaJICHTHAS TOJSApHAs
KOBAJICHTHAsI HEMOJISIPHAsI U HOHHAST
KOBaJICHTHAsI TIOJISIPHAS 1 HOHHAS +
Tun xumudeckoit cBs3u mojekyse COz:
HOHHAas
KOBaJICHTHA IOJIsIpHAs +
KOBaJICHTHASI HETIOJISIPHAs



BOJIOPOIHAS
CoeMHEHN s, UMEIOIIUE TOIBKO HOHHYIO CBSI3b:

Si02, Ca0, Na2SO4

HCLOs4, CO2, NaBr

MgBr,, Nal, CsCl +

H20, ALCL3, Rbl

BeHleCTBO, HMCIOIICC KOBAJICHTHYIO IMOJIAPHYIO CBA3L!:

NaCl

HeS +

H:

CaCl:

ABOT TIPOSBIISIET CTEMIEHb OKUCIICHHS + 3 B KAKJIOM U3 JABYX COCIIMHEHHIA:
N20s3 u NH;3

NH4CI u N2O

HNO: u N2H4

NaNO:2 1 N2Os +

CoenuHeHue, B KOTOPOM CTETIeHb OKUCIIeHUs Pocdopa «-3»:

P20s
P20s
CasP2 +
Ca(H2POa)2
CoenuHeHus, B KOTOPBIX aTOMBI a30Ta U Gocdopa NMEIOT OAMHAKOBOE 3HAUCHHE CTEEHN OKUCIICHUS:
NHsu PCls
NH3 u CasP2 +
NO:2u P20:s
NO:2u P20s
CoenuHenune, B KOTOPOM CTENIEHb OKHCIIEHUS XJIopa paBHa +7:
Ca(ClO2)2
HCIO3
NH4Cl
HCl1Os+
Tun KprcTamIM4IecKoil peleTky B BelecTse Xjaopu 6apus ... (OTBer: HOHHAS)
MornekymsipHOe CTPOSHHE HMEET:
okcua kpeMHUA(IV)
HUTpart Oapus
XJIOpUJ HATPUS
oxcup yraepona(ll) +
1. 4. XumMnueckasi peakuus
VYpasaenue Cu(OH): + 2HCL =2H20 + CuClz cooTBeTCTBYET peakiyu:
COETMHEHHS
3aMeIIeHH
pas3noxeHus
oOmeHa +
Bzaumoneiicteue okcuna yriaepoaa(IV) ¢ Bomoit OTHOCHTCS K peakIsaM:
COEIIMHEHH I, HEOOpaTUMBIM
oOMeHa, 00paTiMbIM
COGZIMHEHHMSI, O0PATHMBIM +
oOMeHa, HeoOpaTUMBIM
CooTHecuTe ypaBHEHUE U TUI XUMHIECKOW PEaKIUm:

YPABHEHUE TUIT PEAKITNN
1. CaO + SO3 = CaSOx A) coemiHEHTE
2. 2Na + 2H>0O = 2NaOH + H» B) 3amenienne

3. 2Al(OH); = AL,Os + 3H.0 B) pasnoxenue
4. HaS + 2KOH = K>S + 2H20 I') oOmen

YpaBHeHHE, COOTBETCTBYIOIIEE PEAKIIUN COEIUHEHUS:




2502 + 02=28S0s +

HaS + CaO = CaS + H20

H2S0s + Na20O = NaxSO4+ H20

H2SO4 + Zn =ZnSO4 + H>

B3aumopeiictre okcuna cepsl (IV) ¢ KHCIOPOJOM OTHOCUTCS K PEAKIIHSIM:

COEIMHEHHSI, SHIOTCPMHYCCKUM

oOMeHa, 3HA0TEPMHYECKIM

COCJIMHEHMU S, DK30TEPMUYCCKUM +

3aMeIeHU S, IK30TCPMUICCKUM

Macca kaybIpsi, HeoOX0ouMast IS oNy4eHus 15 /K TEerIoTh M0 TePMOXUMHUUECKOMY YPaBHEHHUIO
peaxuu CaO(tB) + H20(kx) = Ca(OH)2(1B) + 70 x/[x:

3r

6T

12r+

56T

KonnyectBo sHEprum, KOTOpoe BIJCISETCS W MOTJIOMIACTCs TPH 00pa3oBaHuu 1 MOJs JaHHOTO
COEIMHEHHMSI U3 TPOCTHIX BemecTB. .. (OTBeT: TerioTa 00pa3oBaHus)

CKOpOCTh peakiuy a30Ta ¢ BOAOPOIOM MOHU3HUTCS MIPH:

YMEHBIICHUH TEMITEPaTyphl +

YBEIMYCHUH KOHIICHTPAIIMK a30Ta

WCIOJB30BaHUN KaTaln3aTopa

YBEIMYCHHUH JIaBJICHUS

[Tpy OOBIMHBIX YCIOBHSX C HAUMEHBILIEH CKOPOCTHIO MPOTEKAET PEAKITHS MEXKITY:

Feu Ox+

CaCOs u HCl(p-p)

Na u Oz

Na2SO4(p-p) u BaCla(p-p)

CKOpOCTh XMMHUYECKOH Peakiuy MpH yBeludeHnH TeMrepaTyphl Ha 10° C yBenmuuBaeTcs 0 NpaBUITy
Bant-T'opdas ... (OrBer: B 2-4 paza)

Yeemuenuto ckopoctu peakimu 2 Fe + 3 Cla(r) = 2 FeCls ciocobcTByeT:

MTOHMKECHUE JTABJICHUS

yMeHbIlleHue koHteHTparun Clz

OXJIXKJICHHE CUCTEMBI

MIOBBIIICHUE TEMITepaTyphl +

B cucteme 2CO )+ 02 2CO2 () + Q CMEIIEHUIO XUMHUECKOTO PaBHOBECHSI B CTOPOHY UCXOIHBIX
BEIECTB OyJIeT CITIOCOOCTBOBATh:

YBEJIMUYEHHUE JABIICHUS

YMEHBUIEHUE TEMIIEPaTyphl

yBEJIMUYEHHE KOHLEHTpauu okcuaa yriepona (IV) +

yBEJIMYEHHE KOHLEHTpALUU KM CI0poia

Xumuaeckoe paBHOBecHe B cucteme 2HBr (1) — Ha (1) + Br2 (1) — O nipu yBeIMUueHHN TEMITEpaTyphl
cMmemraercs ... (OTBeT: BIPaBo WK B CTOPOHY MPOJYKTOB)

Cuctema, B KOTOpOH yBeJIMUEHHUE AABJICHUS U IIOHMKEHUE TEMIIEPATYPhbl CMEILAET XUMHUECKOEe
paBHOBECHE B CTOPOHY IIPOAYKTOB PEAKLIMH:

2SO0z + O20)=2S030)+ Q +

Nogy + O2c) = 2NO@) — O

COxr) + 2Cs)=2COw — Q

2NH3@) = Now) + 3Hoe) — O

Xumnueckoe paBHoBecHe B cucteme C 4 H s(r) + H 2(r) — Ca Hio(r) + Q cMeimaercst B CTOPOHY
HCXO/HBIX BELIECTB B pe3yJIbTaTe:

YBEJIMYEHHS] KOHIIEHTPALMK BOJIOPOAa

MOBBIIIIEHNS TEMITEPaTyphI +

MTOBBILICHHS JABJICHUS

WCHOJIBb30BAaHM KaTaIM3aTopa



B BoHOM pacTBOpe MOTHOCTBIO PACIIaiaeTCs Ha HOHBI:

H2Si0s
Ba(OH). +
Al:Ss
CO2
2. HEOPTAHUYECKASA XUMUA
2.1. Kimaccudmkanus Heopranudeckux Bemecrs. HoMeHK/IaTypa HeoOprann4ecKux BeliecTs
(TpUBHATBHASA M MEKIYHAPOIHAsI)
O XMMHYECKOM 3NIEMEHTE, a HE O ITPOCTOM BEIIECTBE a30T€ UAET PEUYb B BHIPAKEHUH:

a30T SIBJSIETCS] COCTABHOM YaCThIO BO3IIyXa

B3pBIBUATOE BEIIECTBO TPOTHJI COJCPIKHT a30T +

ra3000pa3HbIii a30T UMEET MEHBIIYIO TNIOTHOCT, YeM KHCIOPO
)KI/I]IKI/Iﬁ a30T MHOIr'Zla UCIIOJIB3YETCA JId 3aMOPAaAXKUBAHUA ITPOJYKTOB
BemiectBo, KOTOpOE HE COAEPIKHT a30Ta:

cyab(aT aMMOHHUS

HeJuIojo3a +

Oenok

HUTpAT HATPHUS

U cioxHoe, 1 IpocToe BELECTBO HAXOIATCSI B PALY:

a30T U XJIOp
aMMHaK ¥ anmas +

CEpOBOJIOPOJT U YTJICKHCIIBIN Ta3

OpOMOBOJIOPOJT ¥ BO/IA

®opmyna GeproaeToBoii conmu .... (orBer: KCIO3)
Bemecteo KHCOs — at0:

coJIp +
KHCJIOTa
OCHOBaHHE
OKCH]T
2.2 XapakTepHble XHMHYECKHE CBOICTBA NMPOCTHIX BEIIECTB —METAJLJIOB, HEMETAJLJIOB
BemiectBo, ¢ KOTOpBIM pearupyer KOHIICHTPUPOBAHHAS A30THAsI KUCJIOTa MPU KOMHATHOM TeMIiepaType:

cTallb
AITIOMUHHUN

XpoM

Menp +

Cymma ko3 puiineHToB B ypaBHEHHH PEaKIMN MEXITY alFOMUHUEM U COJISTHOM KUCIIOTOM paBHA!
13+

11

12

10

XuMu4ecKas peakius BO3SMOKHA MEXKTY:

Cu u ZnCl: (p-p)
Zn u CuSOs (p-p) +
Fe u AI(NOs)s (p-p)
Ag u FeSOu(p-p)
2.3. XapakTepHble XHMHYeCKHE CBOHCTBA OKCHIO0B: OCHOBHBIX, aM()OTEPHBIX, KHCJIOTHBIX
Heconeobpasyromnmit okcua — 3T0:

FeO

SO3

N20 +

N20s

YCTaHOBHTE COOTBETCTBUE MEXKIY OKCHJIOM U €r0 XapaKTepPOM :

HA3BAHUWE OKCUJIA XAPAKTEP OKCUJTA
1. oxkcug Maraus A) OCHOBHBIH

2 OKCHJ JIIOMHHUS b) amdoTtepuslit




3. okcuy xsopa (VII) B)xucnorHsii

4. okcup yruepoaa(ll) I') HeconeoOpasyronuii

[Ipu paznoxeHnn nuxpomara aMMOHUS 00pasyrorcs okcuabl... (OrBet: okcua xpoma (1), Boga)
Oxcup yrinepopa (IV) pearupyer c:
TUIPOKCUIIOM KambLus +
xnopugoM meau (1)
okcuaoM cepsl (V)
okcusioM xpoma (VI)
Oxcwup, KoTopslii pearupyet ¢ pactBopom HCI, HO He pearnpyer ¢ pactBopom NaOH:
CO
A 1203
P20s
MgO +
2.4.XapakrepHble XUMHYECKHE CBOHCTBA OCHOBaHMIA M aM(OTEPHBIX THIPOKCH/I0B
I'unpokcun HaTpus B BOOHOM PacTBOPE pearupyer c:
N2
N20
NO: +
NO
I"a3 BeIEmsIeTCS TpU 00ABJICHUH THAPOKCUIA KalUs K:
CEpPHOU KHCIIOTE
HUTpaATy aMMOHHS +
HUTPATy Kauus
Hutpary memau (1)
XJIOpUTy aMMOHHUS +
[Ipu nobaBneHnyM pacTBOpa r’MAPOKCHIIA HATPHUS K PACTBOPY HEM3BECTHOW COJMIM 00pa30BalICsl OECIIBETHBIN
0CaJIOK, paCTBOPSAIOMIMICS B M30BITKE MENoYn. Dopmysa HEeM3BECTHON COJH:
BaClL>
FeCLa
NH4CL
ALCL; +
®deHONPTANEHH B pacTBOpax MeIo4Yei CTaHOBUTCS ... (OTBeT: MaTMHOBBIM)
I'unpokcun anmoMuHMs IPH OOBIMHBIX YCIOBHUSIX B3aUMOACHCTBYET C KaXKIbIM U3 JBYX BEIIECTB!

HCl u NaNOs
HNOsu Ba(OH): +
KOH u NaCl
NaOH u CaCO:s
2.5.XapakTepHble XHMHYeCKHE CBOMCTBA KHCJIOT
CMmech BOAHBIX pacTBOPOB MPUBEACHHBIX HUKE BEIIECTB MPOSBIISIET CBOMCTBA a30THOM KHUCIIOTHI:

HAIIATBIPHOT'O CIIUPTA ¥ COISIHON KHUCIIOTHI

HUTpaTa KaJus U CEPHOU KHCIIOTHI +

HUTPHUTA HATPUS U TUAPOKCHIA HATPUS

HUTpaTa KaJus U TUAPOKCHIA HATPHUS

JIByXOCHOBHBIMH KHCIJIOTaMH SIBJIAIOTCS (BBIOEPUTE HECKOJIBKO OTBETOB):
XJIOpHAs

KpeMHHeBas +

optodochopHas

MetadocopHas

XpomoBas +

niupodochopHas

[IUHKOBAs +

KoHuenTpupoBanHast KMCIOTa IPH HATPEBAHHUH C JKesre30M o0pasyer BemiectBa ... (OTBer: Fea(SOa4)s,
SO, H20)

[Mpu3HaKoM peakiuy MeXIy HIUHKOM U pACTBOPOM CEPHOM KHCIIOTHI SBIISICTCS:
o0pa3oBaHHe OcaKa




pacTBOpEHHE OcaiKa
BBIAEJIEHHE Tra3a +
M3MEHEHHE 11BETa
[IpaBast 4acTh ypaBHEHHUS PEaKIIMK MEKITY MArHUEM U PACTBOPOM CEPHOU KUCIIOTHI C KO HUITUSHTAMU:
MgSO4 + H20 +
MgSOs + H>
MgSO4 + 2 H20
MgSOs + Hz
C KOHIICHTPHUPOBAHHOW CEPHOM KUCIOTOM B3aMMOJICHCTBYET KaXKI0€ U3 ABYX BEIIECTB:
NaOH u Hg +
Au u NaxCO;
CO u C:HsOH
NaHCOs3 u NaxSOq4
C KOHLIEHTPUPOBAHHOW a30THOM KHCJIOTOM B3aMMOAEHCTBYET KaX/10€ U3 JIBYX BEILECTB:
NaOH u CO:
Cuu NaxCOs +
C2Ham C2HsOH
CO u C:HsOH
2.6. XapakTepHble XMMHYeCKHe CBOMCTBA COJIeH: CPeIHNX, KHCJIBIX, 0CHOBHBIX
B ypaBrennn peakumu 2AgNOs = 2Ag +2X + Oz BemecTBoM X SBIISIETCS:
okcup azora(IV) +
okcun azora(Il)
azoT
oxcup azora(lll)
Kapbonar 6apus pearupyer ¢ pacTBOPOM KaXKJOTO U3 JIBYX BEIIECTB:
NaOH u CO2
NaOH u H2SO4
HCI u CH;COOH+
NaHCOsu HNO3
Conu, moJIBepraroimecs pa3JioKeHUIO P HarpeBaHUU (BBIOSPUTE HECKOIBKO OTBETOR):
KapOOHAT HATPUS
KapOOHAT KalbIns +
cyib(haT HaTpus
HUTpAT MarHus +
XIJIOPHUJ ATFOMUHUS
XJIOpUJT aMMOHHS +
¢docar Hatpus
PactBop kapOoHaTa Kajusi pearupyer c:

HHUTPATOM KaJTbITUS
OKCHJIOM MarHus
okcuzioM yriepona (1) +
XJIOPUIIOM HaTpUd
2.7. B3aMoCBSI3b PA3JIMYHBIX KJIACCOB HEOPraHUYECKHUX BElECTB
B cxeme mpeBpamennit XY Fe2 Os— Fe — FeSOu4BemectBamu «X» U «Y» SIBISIOTCS:
X —Hom Y — H2SOu4(xoH11.)
X —-Cu Y —NazSO4(p-p)
X —Cuwn Y — H2SO4(paz0.)
X — Alu Y — H2SO4(pa3z6.) +
YCcTaHOBHTE COOTBETCTBUE MEXKAY ITPOCTHIM BEIIECTBOM M peareHTaMHu, C KaKIbIM M3 KOTOPBIX OHO

MOJKET B3aNMOIEHCTBOBATD:

HA3BAHUWE BEHIECTBA PEATEHTbI
1. anroMUHMIA A)Fe203, HNOs(p-p), NaOH(p-p)
2. KUCIOPOJT b) HI, Fe, P20
3. cepa B) Fe, HNOs, H2
4. HaTpuii I') CoHo, H2O, Clz




3. OPTAHUYECKAS XUMUA
3.1.Teopusi cTpoeHUsI OPraHNYECKUX COCAMHEHUI: TOMOJIOTHMSI U H30Mepusl (CTPYKTYpHast H
npocrpancreeHHas). ' mopuamnsanus.
OOmas popmyna npeaeabHBIX 0OJHOOCHOBHBIX KapOOHOBBIX KUCIHOT... (OTBer: Can Hn O2)
I'oMomorngeckuii psix MpeebHBIX OJHOATOMHBIX KETOHOB HaunHaeTcs C... (OQTBeT: mporaHoHa)
Byten-1 sBnsieTcst CTpyKTYpPHBIM H30MEPOM:
OyTana
nUKIo0yTana+
OyTHhHa
OyTraaueHa
CtpykrypHas ¢popMyiia yrieBoAopoia, UMEIOIIETO YuC-, MPAHC-A30MEPHIL:
CH:=CH-CH:- CHs
CH;—CH=CH-CHs +
CH; — CH =CH:
CH:=CHz
3.2.Knaccuduxanus opranndeckux pemecrs. HoMeHk/IaTypa opraHu4ecKux BelecTs
(TpUBHATBHAS U ME:KIYHAPOIXHAS)
VYcTaHOBUTE COOTBETCTBHE MEXKIY Ha3BaHHEM COEAMHEHH M 001mei (popmyIioii roMOJIOrH4ecKoro psia,
K KOTOPOMY OHO IIPUHAJIJIEKUT:

HA3BAHUWE COEAMHEHUA OBIIAS ®OPMVIJIA
1. OyTuH A) CnH2n-2

2. IIUKJIOreKCaH b) CnH2n

3. mponaH B) CnH2n+2

4. OytaaueH I') CnH2n-2

3.3.XapakTepHble XUMHYeCKHe CBOHCTBA M CIIOCOOBI MOTYyYeHMsI YTJIEBOJA0POA0B
B3anmMozeiicTBue nporneHa 1 OpoMOBO0PO/Ia B OOBIYHBIX YCIOBHUSX:
npoTekaeT no npasuity B.B. MapkoBHukoBa +
MIPUBOAXT K 00pa30BaHMIO 2-OpomMIipornaHa+
OTHOCHUTCSI K PEaKLIMsIM 3aMeIICHUS
HE COMPOBOXKIAETCS Pa3PhIBOM TT-CBS3H
OCYIIECTBIIIETCS 110 HOHHOMY ME€XaHU3MYy +
IPUBOJIUT K 00pa3oBaHUIo 2,2-1uOpoMITponiaHa
B orimume ot nponana, QUKIONPOIaH BCTYHAET B PEaKIHUIO:
JETUAPUPOBAHUS
TUIPUPOBAHUS
FOpEHUs B KMCIIOpOie
TepUPUKALIH
Bepuslie cnemytomue cyxaeHus o 6eH3one:
A. BeH3on B3auMoJIelicTBYeT ¢ OpPOMHOI BOJIOM
b. ben3on BcTynaer B peakuu IpUCOETUHEHUS
BEPHO TOJBKO A
BEPHO TOJBKO b +
BEpHBI 00a CyKACHUS
00a CyXJICHU ST HEBEPHBI
Kayayk obpa3zyercs mpu moirmmepu3aiyu:
CTHpOJIa
ITHIIEHA
OyTreHa-2
HA30IIpeHa +
B onny craguio OyTaH MOXHO MOJIyYHUTb U3:

OyraHoja-1




OyTaHOBOH KHCIIOTHI

Oyrena-1 +

OyraHomna-2

KauectBennas peakius Ha cynbpaT-uoH... (OTBeT: HOH Oapus)

Mertan o0pa3yercs pH B3aUMOJICHCTBHUH:

XJIOpMETaHa ¢ HaTpueM
KapOuIa Kaablus ¢ BOJIOU
KapOw/1a aJIFOMUHUS C BOAOW +
arieTrIIeHa ¢ HaTprUeM
C Ka)xIbIM 13 BELIECTB: BOAOH, OPOMOBOZOPOIOM, BOJIOPOAOM — MOXKET PearupoBaTh:
MponaxH
METaHOI
3TaH
Oyren-1 +
OyraameH+
aneTUICH
3.4.XapakTepHble XUMHYeCKHe CBOHCTBA M CIIOCOOBI NMOJYyYeHHs] KHCJIOPOACOAePKALIUX
OPraHuYeCcKHX CoeIuHeHU
Aleranberu/i B3auMoJIeCTBYeT:
H+
CHa4
02+
CH;0H +
CsHsNO2
Cu
dopmanbaeru He pearupyer c:
Ag:O(NHs p-p)
02
Hz
CH30CH; +
Bbyranon-1 oOpasyeTcs B pe3ynbTaTe B3aMMOACHCTBHUS:
OyTaHais ¢ BOJIOM
OyTeHa-1 ¢ BOIHBIM PacTBOPOM MIENOYN
1-xs10pOyTaHa ¢ BOAHBIM PaCTBOPOM IIEIOUH +
1,2-muxnopOyTaHa ¢ BOAOH
BepHrble cykaeHus 0 MOIOIINX CPeICTBaxX:
A. PacTBOpHI MbLIJIa UMEIOT MIETIOYHYIO CPEIy
b. BoxHble pacTBOpBI MbljIa HE TEPSIOT MOIOIIMX CBONUCTB B KECTKOW BOJE
BEPHO TOJBKO A +
BEPHO TOJIBKO b
BEpHBI 002 CY>KICHUS
00a CyXKJIeHHUsI HEBEPHBI
[TenTanon-1 obpasyeTcs B pe3ybTaTe B3auMOICHCTBUS:
MeHTaHa ¢ TUIPOKCHUIOM HATPHS
neHTeHa-1 ¢ Bogoi
TIEHTaHAJIS C BOAOPOAOM +
1-xnopnienTtana ¢ rugpokcuaoM meau (1)
C yKCyCHOM KHCIIOTOM B3aMMOJICHCTBYET KaXKJ0€ U3 IBYX BEIIECTB:
NaOH u CO2
NaOH u Na2COs +
C2Hs u C2H50H
CO u C:HsOH
3.5. XapakTepHble XHUMHYECKHE CBOICTBA a30TCOAEPKAIMX OPraHNYeCKHUX COeIMHEHMIi: aMMHOB H
AMUHOKUCJIOT. bronoruyecku BaskHble BelECTBA: KUPbHI, 0€JIKH, YIIeBOAbI
MetunamMus MOKET B3aUMOIECHCTBOBATE C:

MIPOTIEHOM



XJIOPMETAHOM +
KHCJIOPOAOM +
THIIPOKCUIIOM HATPHSI
XJIOPUJIOM KaJus
CEpHOM KHUCIOTON +
AMUHOYKCYCHasl KUCJIOTa MOXKET B3aUMOJIEHCTBOBATS C:
POTIEHOM
METaHOM
KHCJIOPOAOM +
THIIPOKCUIIOM HAaTpus +
XJIOPHUJIOM KaJIHst
CEpHOM KHUCIOTOU +
3.6.B3aumMocBA3bL OPraHu4YecKuX CoeIMHeHMI.
B cxeme nmpespamennit HC = CH — X — CH3COOH BemiectBoM «X» sIBIIsI€TCS:
CH3-CHO +
CH; — CO —CHs
CH; — CH.O0H
CHs — CHs
B cxeme npespamenuit CH3OH — X — HCOOH BemecrBom «X» siBiIseTCs:
H;C-0-CHs
CH:CHO
HCHO +
C HsCl
C KaxIbIM 13 BELIECTB: BOAOH, XJIOPOBOJOPOIOM, BOIOPOJOM — MOXKET PearupoBaTh:
[ponax
METaHOII
JTEH +
OyTraH
4. METOJbI IO3HAHUSA B XUM U
4.1. JxkcnepuMeHTAIbHbIE OCHOBBI XMMHUHU
Bephsie cyxnenns o paboTe B XUMAYECKONW Ta00paTOPHH:
A. JIna ¢pukcauyu npoOUPKH BO BPeMs HAarPEBaHUSI MOJKHO HCIIOJIb30BATh TUI'€JIbHBIC MBI
b. Uznuiek pactBopa u3 NpoOUPKU MOXKHO MEPETUTh B EMKOCTh C UCXOJHBIM PaCTBOPOM
BEPHO TOJIBKO A
BEPHO TOJBKO b
BEPHBI 00a CYKICHUS
00a Cy)XJICHUSI HEBEPHBI +
Bepnsle cyxaeHus:
A. Cmech niecka ¥ MEIHBIX OMUIIOK MOKHO Pa3AeUTh C TOMOILBI0 MarHUTa
B. Cmech caxapa v MOBapeHHON COJIM MOXKHO pa3lieinTh (PUILTPOBAHUEM
BEPHO TOJIBKO A
BEPHO TOJBKO b
BEpHBI 002 CY>KICHUS
00a CyX/JIeHUsI HEBEPHBI +
4.2. Pacuersl mo xXuMu4ecKuM GopmMysiaM H ypaBHEHHAM peaKIui
Macca ocazka, KOTOpBI 0O0pa3yeTcs py CMEIIMBAaHIK PACTBOPOB, conepkanmx 71 T cynbdara HATPUS U
52r xnopuna 6apus... (OrBet: 58,25 1).
Macca kuciopoza, HeoOXOAUMOTO AJIs TOJTHOTO CKUranus 67,2 1 (H.y.) cepoBogoposa a0 SOz, paBHa ...
(OtBet: 144 1).
[Moprrto cMecH MOPOIITKOB kKele3a M Me Maccor 12 T pacTBOPHIIM B COJNISTHOM KHcoTe. B pesymbrare
oOpa3oBasics ra3 00beMoM 2,24 1. (H. y.). MaccoBbIe J10JIM METaUIoB B cMecH ... (OTBet: 46,7 %
xenesa, 53,3 % meau).
K mopuuu Boast maccoit 160 r nobaButh 40 r cepHOro anruapuaa. MaccoBasi 01 CEpHOM KHCIIOTHI B
oOpa3oBasieMcs pactBope... (OTBet: 24,5%).
MaccoBasi 1011 BOIOpoJa B THAPOKCHIEC aTIOMUHUS paBHa:



3,8% +
9.8%
28%
45%
O0BeM (H. y.) KUCIIOpOIa, KOTOPBIH moTpedyeTcs s rmoyHoro cropanus 10 i1 (H. y.) alleTrieHa:
201
5n
50 1
25n+
Kpurtepyuu u mxasabl OleHUBaHUS
Kputepuu oneHnBaHus 0TBeTa (BHICTYILUICHNS) CTYIEHTOB HA PAKTHY €CKOM 3aHATHM,

ceMHHAape
Bbajsl XapaKTepUCTHKH 3aIUUThI Pa0OTHI CTYAEHTOM
2 - CTyIEHT IiIyOOKO U BCECTOPOHHE YCBOMJI MaTe€pHall TEMBI;

- YBEPEHHO, JIOTUYHO, I10CJIE0BATEIILHO U TPAMOTHO €r0 U3JIaracr;

- ONMpPasACh Ha 3HAHUS OCHOBHOM U JIOIIOJHUTENIbHOM JIMTEpaTyphl, TECHO
IIPUBSI3bIBAECT YCBOCHHBIE 3HAHUS C M3Y4YEHHBIM MaTE€pPHAIIOM;
- 000CHOBBIBAET U apPryMEHTHPYET BBIIBUTaEMbIE UM HJIEH;
- IcJaeT BRIBOJEI K 00OOIICHHS
- cBOOOJHO BJ1aJI€eT MOHATHSIMH.

1,5 - cryneHT TBepIO yCBOWII TEMY, TPaMOTHO U IO CYILECTBY U3JIAaraeT ee,
OIMPAsICh HA 3HAHUS OCHOBHOM JINTEPATYPHI;
- HE JIONYCKAET CyIIECTBEHHBIX HETOYHOCTEH;
- YBA3BIBAET YCBOEHHBIE 3HAHUS C IPAKTUYECKON JESATENbHOCTbIO;
- apryMEHTHPYET HayUHbIE MTOJIOKEHNUS;
- IeJaeT BRIBOJEI K 00O0IICHHS
- BJIaJilc€T CUCTEMOIl OCHOBHBIX IOHATHH

1 - Tema packpbITa HEAOCTATOYHO YETKO U MOJHO, TO €CTh CTYAEHT OCBOUJI
npo6ieMy, IO CYIIECTBY U3JIaraeT ee, OMUPasch Ha 3HAHUS TOJILKO OCHOBHOM
JUTEPATYPHL;
- I0NYCKaeT HECYLIECTBEHHbIE OIMOKHU U HETOYHOCTH;
- UCIIBITHIBAET 3aTPyIHEHUS B TPAKTUYECKOM MPUMEHEHUH 3HaHUII;
- c1a00 apryMeHTUpYeT Hay4HbIE 100K EHUS;
- 3aTpyaHseTcs B (OpMYyJIMPOBAHUH BBHIBOJIOB U 00 OOIICHMIA;
- YaCTUYHO BJIaI€ET CUCTEMOM MTOHATUI

0,5 -cTyneHT He YCBOMJI 3HAUUTENIbHON YacTH MTPOOJIEMBI;

- JIONyCKAaeT CYLIECTBEHHbIE OIMOKHN U HETOUHOCTH IPH PACCMOTPEHUH €€,

- HCIHBITHIBAET TPYAHOCTH B IPAKTUYECKOM IIPUMEHEHUH 3HAHUM;

- HE MOXET apryMEHTHPOBAaTh HAY4HbIE MOJOKEHMS;

- 1pu GOopMyJIMPOBKE BHIBOAOB U 000OILIECHUI JOMYCKAET CYLIECTBEHHbIE OLIMOKHU U

HETOYHOCTH;

- cnabo BiajeeT NOHATUIHBIM alapaToM.

0 - CTyZIeHT He y4acTBYET B O0CYKJEHUU BOIIPOCOB MPAKTUUECKOI'0 3aHITUSI, CEMUHApa
Kpurtepuu oueHnBaHus pelieHUs1 pacyeTHbIX 3a/1a4

bamnner XapaKTepUCTUKH BBHITTOTHEHUS! PaOOTHI CTYACHTOM
0,25 [IpaBunbHas 3aMKCh YpaBHEHHH, HEOOXOAMMBIX ISl pEIICHUS
0,5 [IpaBHIIbHBIN aITOPUTM pElIECHUs 3aaHus. 3ajaya penieHa paoHaaIbHbIM
croco0om
0,25 BrInmonHeHbl MaTeMaTUYECKUE BBIYUCIIEHHUS, JaH MPABUIIbHBIN OTBET
Kpurepuu oueHUBaHUS pelIeHHUS IKCIIEPUMEHTAIbHBIX 3a1a4
banbt XapaKTepUCTUKH BBITOIHEHUS! paOOThI CTYACHTOM

1 IInan PeUICHNA COCTABJICH IPABUJIbHO, IIPABHUJIbHO OCYHICCTBJICH HO}I60p XUMHWYCCKUX



PEaKTUBOB U 00OPY/IOBAHUS; IaHO M CUEPIIBIBAIOIIICE OOBICHEHNUE U CIENIaHbl TIPABUIIbHBIC
BEBIBO/JIBI
0,5  Ilnan pemieHHs COCTaBJICH MPABHIIbHO; IPABUIBHO OCYIIECTBIICH MOJ00P XUMUYECKUX
PEaKTUBOB U 00OPYIOBAHMS; IONYIIICHA OIMOKA B O0bSICHCHUH

Kputepun ouneHMBaHuUsI BbINOJHEHUS] CTYJIeHTAMM TeCTHPOBAaHUS IO TpeM
PEHTHHIOBBIM TOYKaM (HAa KaKAYH0 TOYKY OTBOAMUTCH MaKCHMMaJbHO 6 Oanios). IlepeBon
NPOLIEHTOB BbINOJHEHHUS B 0A/1J1bI IPOM3BOAUTCH ABTOMATHYECKH 10 MporpaMmme.

6.3. BapuaHThbI 3K3aMeHAIIMOHHBIX OWJIETOB 1O JUCIHUIINHE «MeToanka npenojaaBanus
XHMHH»

KaGapauno-bankapckuit rocynapcTBeHHbI yHuBepcuteT uM. X.M. bepbekoBa
XuMHYECKHH (pakyIbTeT
Kadenpa Heoprannueckoil u pusnueckoil XumMmun
Jucuunnuza: Mertoauka npenoiaBaHus XUMUU

JK3aMeHAMOHHBIH Oniet Nel
1.06mmue MmeToaguvecKre MPUHIUIBI (POPMUPOBAHUS IEPBOHAYAIBHBIX XUMHUECKUX MOHATHIA Ha
OCHOBE aTOMHO-MOJIEKYJISIPHOU TEOPHH.
2. Metoauka pemeHus 3a1a4uu:
[Ipu cxxuranum 0,7 r BemiectBa oOpazoBanock 0,05 Mmonb yraekucnoro raza u 0,05 Moib BOJIBI.
0,1 r aTOro BemecTBa NpU H.y. 3aHUMaeT 00beM 32 M. BeiBecTu MosiekysipHyto GopmyIry
BEIECTBA.

IK3aMeHALMOHHBIHA OniteT Ne2
1. Meroauka n3y4eHusi OCHOBHBIX CTEXHOMETPHUYECKUX 3aKOHOB XUMHUH.
2. Meroauka peleHus 3a1a4u:
8,4 r yucroro xemne3a pactsopumM h 150 ma 10%-ro pactBopa comnsiHoi kucnotsl (p = 1,05 v/mi).
Brruncnure MaccoByro J10JIF0 XJI0POBOIOPOAA B MOITYYEHHOM PacTBOPE.

IK3aMeHAUMOHHBIN Oniter Ne3
1. Mecro u 3Hauenue [lepuoanueckoro 3aKkoHa B Kypce XUMUH. XapaKTepUCTUKA METOAUYECKUX
MIOJIXOJI0B K U3yuyeHHto [lepnonnyeckoro 3akoHa U TEOPHUH CTPOECHUS aTOMA.
2. Metoauka peuieHus 3a1auu:
Kaxoit 06bem 11%-ro pactBopa cepHON KUCIOTHI TIOTHOCTHIO 1,07 T/MIT HEOOXOIUMO B3SITh JIJIS
MIOJTHOTO B3anuMojieiicTBus ¢ 28,6 T nekaruapata kapOoHaTa HaTpHs.

JK3aMeHALMOHHBII OnsieT Ned
1. CTpykTypa cUCTEMBI TOHATHI O XUMUYECKOM IJIEMEHTE, €€ OCHOBHBIE KOMIOHEHTHI. [1an
XapaKTePUCTUKN XUMHUYECKOTO 3JIEMEHTA U €r0 COSAMHEHHI Ha OCHOBE MOJIOKEHHS JIEMEHTA B
[Iepuonnueckoit cucreme.
2. Meroauka pemieHus 3aJaqu:
Harpenu cmech kapOoHaTa u ruapokapOooHaTa HATPUS MACcCOi 3 KT, IPU 3TOM BBIJCIIUIICS ra3
oobeMoM 224 11 (H.y.) Beraucnute MaccoBbIe 10U BEIISCTB B UCXOHOM CMECH.

JK3aMeHAMOHHBIIONIeT NeS
1. Pa3Butue npeacTaBieHU yqaluuxcsi 0 HeMeTallaX B 3aKJIFOUUTEIbHOM Kypce XUMHH.
MeToauka U3y4eHus: OKHCIUTENbHO-BOCCTAHOBUTENIBHBIX CBOMCTB HEMETAJIOB U MX
COEIMHEHUH.
2. Meronuka perieHus 3a1a4uu:
Uepes n30BITOK THAPOKCHIA Oapusi MPOITYIIIeHa ra30Basi CMECh, COCTOSIIIAS M3 a30Ta, yTapHOTO U
YTIEKUCIIOTO Ta3a, o0beMoM 11,2 11 (H.y.); Ipu 3TOM BBITIAT 0CaJ 0K Maccoit 39,4 r.
HempopearupoBagiiasi yacTh raza npomyiieHa HaJ packajieHHbIM okcuaoMm meau (I1); mpu aTom
obpasoBainoch 12,8 r mpocroro BemiecTBa. Boruncnure oobeMHuble 105u (%) ra30B HCXOIHOM
CMECH.

3aB.kadenpoi Kymxos X.b.



7.YueOHO-MeTOAMYEeCKOe o0ecreyeHre JUCHUILUIUHBI (MOAYJIs).

7.1. OcHoBHAas JUTEpaTypa
. I[Tak M.C. Teopust u MeTOAMKa O0YYCHUSI XUMUHU [ DJIEKTPOHHBIN pecypc]: y4eOHHK 1JIs BYy30B
/ M.C. ITak. — DnextpoH. TekcroBeie nanusie. — CI16.: Pocculickuii rocy1apcTBeHHBIN
neaarorndyeckuil yausepcuret uM. A.M. I'epuena, 2015. — 306 c. — 978-5-8064-2122-8. —
Pexxum noctyna: http://www.iprbookshop.ru/51703.html
. Metoauka npenoaasanus xumun / [Tox pen. H.E. Ky3uenosoii. M.: [IpocBemienue, 1984.
415c.
. Honocun B.C., IIpokonenko B.I". IIpakTukyMm o MmeToauke npenogaBaHus XuMuu. M.:
ITpocsemenue, 1989.224c.

7.2 1ONOJHMUTebHAS JTUTEPATYPa;

4. XKypnains! “Xumus B mkone” (1990-2016rr.).

. Xumus B mkosie: C6. Hopmat. nokymeHnToB / Coct. B.W. Cymko./ -M.: [IpocBenienue,
1987. 192c¢.

. I'opckuit M.B. O6y4enue ocHoBam oO1eit xumuu. - M.: IIpocsemenue, 1991.93c.

. Eppeirun JILI1., [lIumkua E.A. Metoauka pemeHust 3a1a4 1o XuMun: Y4eOHoe mocooue
JUTsI CTYZICHTOB II€/1. UH-TOB 10 Onoi. U xuM. crer. M.: [Ipocemnienue, 1989. 176¢.

. AxmeroB H.C. Heoprannueckast xumus. Yue0. nmocoodue s yyammxcs 8-9 ki. 4. 1,2 -
M.: IIpocBeenne,1991.

. I'yzeit JI.C., Copokun B.B., CypoBuesa P.I1. Xumus. Yue6nuk st 8 k1. M.:
IIpoceemenne, 2003. 127c.

10. T'yzeii JI.C., Copokun B.B., Cyposuesa P.I1. Xumus. YueOHO-MeTONUYECKH I KOMIIJICKT

st 8-11 kimaccoB 001eo0pa3oBaTeNbHBIX YaeOHbIX 3aBenenuii. M.: JIpoda, 2002. 240c.

11. Cyposuesna P.II. Xumusa. Meroanueckue pekomenaanuu. 9 ki.: Kuura ans yaurens.

M.: poda,2002.

12. Tyzeii JI.C., Cyposiesa P.I1. Xumus. Boripocsl. 3agaun. Ynpaxuaenus. 8 - 9 k. M.:

Hpoda, 2001.
7.3. IlporpamMHoe o0ecnieuenne u MHTepHeT-pecypesl:
IlepeyeHb aKTYaJbHBIX JIEKTPOHHBIX MH(OPMAIMOHHBIX 0a3 TaHHBIX,
K KOTOpPBIM obOecniedeH aoctyn noian3opareasm KbI'Y (2020-2021 rr.)

Neni/m HaumeHnoBanue Kparkas Anpec caiita Haumenos
3J1eKTPOHHOI'0 pecypca XapaKTEePUCTHKA BJIA/IeJIBIIA;
1. «WebofScience» ABTOpHUTETHAS http://www.isiknowledge.com/ Komrmanz
(WOS) MMoNMTEMaTHIecKas Cyoaume
pedepaTuBHO- Ne WoS/:
oubnuorpaduyueckas u AKTHB¢
HayKOMeTpHUecKas 0aza
JIaHHBIX, B KOTOPOH
HHICKCHPYIOTCS
oko710 12,5 ThIC. )XypHAJIOB
2. SciverseScopus PedepatuBnas u Uznatennbe
U3JaTeNbCTRA aHamuTHYecKas 0asza http://www.scopus.com T
«Onb3eBup. Hayka n JTaHHBIX, COoJleprKaIas Cy0nune
TEXHOJIOTHID» 21.000 Ne Scopus
peLeH3UPYEMbIX AKTHB
s)kypHanoB; 100.000 kaur;
370 KHWXHBIA cepuit
(mponoKaromuxcs
W3MIaHui);
6,8 MJIH. JJOKJIaJIOB



http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://thomsonreuters.com/
http://www.scopus.com/

13 TPYJI0B KOH(EPEHITH

Hayunas 3jiekTpoHHas
oudauorexa (HOb
PODN)

OnekTpoHHas OMOIMOTEKa
HAYYHBIX TyOJIMKaIUH -
MOJIHOTEKCTOBBIC BEPCHU
okono 4000 nHOCTpaHHBIX
1 3900 oTedecTBEHHBIX
HAYYHBIX JKypHAJIOB,
pedeparsl myommkarmi 20
TBICSY JKYPHAJIOB, & TAKKE
omucanus 1,5 miH.
3apyOeKHBIX U POCCUMCKUX
JIACCEPTaLHIA.

2800 poccuiickux
JKYPHAJIOB Ha
0e3B03ME3THOI OCHOBE

http://elibrary.ru

Ba3zagannbix Science
Index (PUHII)

HammonansHas
MH(pOPMAI[HOHHO-
aHAJINTHYECKAs CUCTEMA,
aKKyMYyJIIpyoIias 6oiee 6
MHJUIMOHOB I1yOIMKamui
POCCHUICKUX aBTOPOB, a
TaKXe HH(POPMAIHIO 00 UX
[UTHPOBAHUH U3 OoJiee
4500 poccuiickux
JKYPHAJIOB.

http://elibrary.ru

(

JIntien
Scienceln
oT
AKTHB¢

IBC «KoHcyabTaHT
CTYAEHTa»

13800 uzmanuii mo BceM
00J1acTsIM 3HAHHH,
BKJIO4aeT 6onee yem 12000
Y4eOHUKOB B y4EOHBIX
mocobuti st BO u CIIO,
864 HanMeHOBaHMH
KypHaoB u 917
MOHOTpaduii.

http://www.studmedlib.ru
http://www.medcollegelib.ru

000 «
(

Horosog
Ot
AKTHBS

IBC «Jlanp»

DNeKTpOHHBIE BEPCHH KHHUT
BEYIIMX U3aTEIbCTB
y4eOHOI 1 Hay4YHOU
JUTEPATypHI (B TOM YUCIIE
YHUBEPCHTETCKUX
U3/IaTeIbCTB), TAK U
IEKTPOHHBIE BEPCUU
NEPUONNYCCKUX U3TaHUN
M0 PA3MUYHBIM 00JIACTIM
3HaHMH.

https://e.Janbook.com/

000 «OF
]

Hor

oT
AKTUBC

HanuonaabHas
3JIEKTPOHHAA
onomorexka PI'G

O0Bbe IMHEHHBIN
SNIEKTPOHHBIA KaTajor
(hOHIOB POCCHICKHX
OMOMOTEK, CONEpPKAIITUIMA
4 331 542 >nexTpOHHBIX
JIOKYMEHTOB
00pa3oBaTensHOro U
HAY4YHOT'0 Xapakrepa o
Pas3IMYHBIM OTPACIISM
3HaHUHI

https://H30.pd

OI'b
rocyapcr
Horosop N
1

Cp

IBC «IPRbooks»

107831 myOnmkarmii, B
T.4.: 19071 — y4eOHbIX
u3naHuii, 6746 — HayYHBIX
n3ganuid, 700 KOJICKIHIA,

http://iprbookshop.ru/

000 «

(
Jlorc

oT



http://elibrary.ru/
http://elibrary.ru/
http://www.studmedlib.ru/
http://www.medcollegelib.ru/
http://iprbookshop.ru/

343 xypuana BAK, 2085
ayAMOU3IaHUH.

AKTHBC¢

9. 9BC «lOpaiit» s | DNeKTpoHHbBIE BEpCUU https://www.biblio-online.ru/ 000 «Drnex
(1[0 y4eOHOM U HAYIHOH IOPA
JHUTEPaTyphl H30ATEIHCTB Joros:
«tOpaiit» s CI1IO u Ot
ANIEKTPOHHBIE BEPCUU AKTHB
MEPUOTUYECKIX U3IaHUM
10 Pa3TMIHBIM 00JIacTsIM
3HaHWH.
10. | Polpred.com. HoBoctu. | O630p CMU Poccun u http://polpred.com 000 «Ilo.
0030p CMMU. Poccust u | 3apyoOexns. [lonHbie
3apy0exbe TEKCTHI + aHAJIMTUKA U3
600 nznanmii mo 53
oTpacisiM
11. Ipe3unentckas Bornee 500 000 http://www.prlib.ru OI'BY «Ilpe:
oudmoreka uM. B.H. | 35IeKTpOHHBIX TOKyMEHTOB um. b.H. |
Eabuuna o uctopuu OteyecTna, ]
poccuiickoin Coraame
rocyJIapCTBEHHOCTH, Cpo
PYCCKOMY SI3BIKY M IIPaBY JlanbHel

ba3bl JAAHHbIX, I/IH(l)OpMaI[I/IOHHO-Cl'lpaBO‘leIe H IMOUCKOBBIC CUCTEMBbI:

3apyo6esxknoe sunen3uonnoe [NO

Ne
e IIpousBoaun HanMeHOB e KomMeHT | JiMueH3u | 10roBOp
TeJdb apuu H aHa
2020 rox
Office 365 J0IroB
1 MSAcademi | ProPlusEduShrdSvr I;Z;K;O JIAIICH3U 0
' cEES ALNG SubsVL MVL KBFS}; a Ne20/2A
PerUsr A Faculty EES -223
Office 365 JIOTOB
MS Academi ProPlusEduShrdSvr HY>KHO — OP
2. cEES ALNG SubsVL MVL BCEMY i No20/DA
PerUsrSTUUseBnft KbI'Y '_223
Student EES
UACU], J1OI'OB
3 Corel CorelDRAW Graphics NduM, JIMIECH3U OP
' Suite 415167718 ' Ne20/5A
KUTD -223
J1OI'OB
. JIULIEH3U OP
4, ABBYY FineReader KBI'Y . Ne20/DA
ABBYY -223
Poccuiickoe aunen3unonnoro IO
Ne
e IIpoussoa HanMeHOBANMe KomMmeHnTa | iMLeH3H | 10r0OBOP
HTeb puu " a Ha
2020 roa



https://www.biblio-online.ru/
http://polpred.com/
http://www.prlib.ru/

xumus. — Hanpunk: Kao.-bank. Yu-1, 2013. - 63 c.

. Ksapos A.A., Ompoesa P.3., Kunosa C.b. u ap., XuMusi KOOpAUHAIIMOHHBIX

Ne
e IIpousBon HanMeHOBANMe KoMmMeHnTa | TUIleH3H | 10TrOBOP
UTeJb pun U aHa
2020 rox
Kaspersky Endpoint
Security misOusneca — JOI'OB
N . HY>KHO
1 Kaspersk Crangaptasiii Russian BeeM JIMLIEH3U OP
' PE | Edition. 15002499 Node 1 | ot 8| Ne20/2A
yearEducationalRenewalLi -223
cense
Dr.WebDesktopSecuritySui JIOT'OB
HY)KHO
te Kommnnekcuag 3anmra + JIULCH3U OP
2. DrWeb BCEMY
I{enTp ynpaBnenus Ha 12 KEL'Y A Ne20/25A
Mmec., 200 1K, nponyienne 223
YHUU]L JI0I'OB
(HyX)HO JIUTEH3U OP
3. Antunnaruat BY3 Beemy i No20/DA
KBI'Y) -223
Poccuiickoe I1O (cB0001HO pacnpocTpaHsieMoe)
IIpousBoautre Cpoxu
Ne p . 2 HaumenoBanue KommenTapun JHUIEH3HU
U
StarForceTech
L nologies, Foxit PDF Reader JUTS TIPOCMOTpPA 3IEKTPOHHBIX | becrat
Poccus, JIOKyMeHTOB B cTtanaapre PDF HO
Mocksa
2. Poccus 7zip apXuBaTOP Bec;(faT
4. MeroauuyecKue yKa3aHusl K NPAKTHYECKUM 3aHATUAM
1. KsapoB A.A., Mykoxesa P.A., KoukapoB XK. A. u ap. OO01mias 1 HeopraHuueckas

coenuHenuii: Meronuueckoe nocooue. - Hanpunk: Kab.-bank. Yu-1, 2012. - 64 c.

. Koukapor X.A., Uepkecor b.X., Kepedon 3.0. P — sanementsr VI A-rpynmsr [ICX3.

Meroauueckue paspabotku. — Hampumk: Kabapamno-bamkapckuii YHHBEPCHUTET,

2005. —47c.

. Uepkecos b.X., Kapos A.A., Uepkecosa 3.10., Xacanos B.B. TeopeTuueckue oCHOBBI

1 MCTOJHUKa COCTAaBJICHUA ypaBHeHI/Iﬁ OKHUCIINTCIIbHO-BOCCTAHOBUTCIIbHBIX PCAKIIHNU.

Metoandeckoe nmocodue. — Hanpunk: Kao-bank. Yu-1, 2008. — 63 c.

7.5. Meroanyeckue yKa3aHHs K CAMOCTOATEJIbHOM padore

rpynn [ICXD: Yuyebnoe nmocodue— Hanpuuk: Kab.-bank. Yu-1, 2017. -98 c.

Ksipos A.A., XouyeB N.10., Mupzoe P.C. u ap. Xumus snementoB [ A u IIA —

. llleroB P.A., Ksapos A.A., Xaksamesa O.B., Koukapos JK.A., luarpammsl JlaTumepa,




®pocrta u [1ypOe npu n3yuyeHun OKOCIUTEIHHO-BOCCTAHOBUTEIBHBIX MPOIECCOB:

Vuebnoe nmocodbue — Hanmpunk: Kao.-bank. Yu-1, 2017. - 104 c.
3.Kspos A.A., Kunosa C.b., KoukapoB K.A. u ap. OOmias u HeopraHudeckasi XuMus:

3agaHusl ¥ METOJAMYECKUE PEKOMEHJAIMU JUIsl CaMOCTOSITEIbHOU paboThl. Hampuuk:

Kabapnuno-bankapckuii Yausepcurer, 2011- 55 c.

4. Koukapos K.A., KapoB A.A., OcoOeHHOCTH KUCIOTHO — OCHOBHBIX U OKHCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIX CBOMCTB HEOPraHMUECKUX BEIIECTB: Y UueOHOE TocoOue —
Hanpumk: Kao0.-bank. Yu-T1, 2015. - 51 c.

5. Txamoko H.U., Ksapos A.A., Uepkeco b.X., Bunmmkera M.K. O6mias u Heopranu-
yeckas xuMusi:3agaHus U Metoauueckue pekomenaanuu. —Hanpunk:KBI'Y,2009.—47c.

7.6.MeToanuecKkue peKOMEHIAUMHU 10 00y4EHH IO JIUIL ¢ OTPAHUYECHHBIMH

BO3MOKHOCTSIMHU 3/I0POBbSI

Opraau3allMOHHO — II€1arorM4ecKoe COIPOBOXKIEHUE CTYIECHTOB HWHBAIUIOB M
CTYJIEHTOB C OrPaHUYEHHBIMU BO3MOKHOCTSMH 3J0POBbsl HANpPABICHO HAa KOHTPOJIb
OCBOEHHUsI 00pa30BaTeIbHOM MPOTrpaMMbl B COOTBETCTBUH C YTBEPKJIEHHBIM I'papuKOM
y4eOHOro mpoliiecca U TUMOBBIM HIIM MHAUBUAYAIbHBIM y4EOHBIM IJIaHAM M BKIIIOYAET B
ce0s1, Ipu HEOOXOTUMOCTH
- IOMOIIb B OpPTraHU3alUHA CAMOCTOSATEILHON PabOTHI;

- OpraHu3alHI0 UHIUBU1yalIbHBIX KOHCYIbTAIlUN;

- KOHTPOJIb IO pe3ybTaTaM TEKYILETO KOHTPOJISl YCIEBAEMOCTH U MPOMEKYTOUYHOM

aTTeCTallUU.

Ha ocHoBe MHIMBUAYaTU3UPOBAHHOTO MOAXOJ]a (MHAWBUIYATU3ALMS COJEPKAHUS,
METOJIOB, TeMmIa yd4eOHOTO TMpoIecca, BHECCHHS, MPU HEOOXOTUMOCTH TPeOyeMbIX
KOPPEKTUPOBOK B JESATEIbHOCTh OOYYarolerocsi M MPEenoJaBaresis) OpraHu3yeTcs
MPOBEACHUE JICKIIUOHHBIX U MPAKTUUECKUX 3aHITUH AJisi cTyaeHToB ¢ OB3.

B npornecce oOydeHnss BO3MOXKHO HCIIOJIB30BAHUE PANTMYHBIX (HOPM OpTraHU3AINH
OHJIaliH 3aHATHM (0OCYXXJI€HHE BOIPOCOB OCBOCHHMS AUCUUIUIMHBI Yepe3 AIEKTPOHHYIO
MOUTYy).

[lo gucuumiuHe pa3paboTaHbl MYJIbTUMEIWMHBIE CHAWI-JIEKIIMU, Yy4eOHO-
METOJUYECKUE Pa3pabOTKM U METOJMYECKHUE PEKOMEHAAIMH [0 CaMOCTOSTEILHOMY
OCBOCHHIO Kypca. B mepedeHb OCHOBHOM JUTEpaTyphl BXOJIUT U3JaHUE, PA3MEIICHHOE B
ANIEKTPOHHOU OUOIMOTEYHOM CUCTEME.

B mpomecce wu3ydeHHs IUCHMIUIMHBI W OCYIIECTBIEHHUS TMPOIEAYP TEKYIIEro
KOHTPOJISI YCIEBAEMOCTH M MPOMEKYTOUHOM arrectanuu Jmi ¢ OB3 npumensirorcs
aZanTUpOBaHHBIE (POPMBI OOYUEHHS C YYETOM HHAMBUIYAIbHBIX MCUXO(PHU3UOTIOTHYC-
ckux ocoobennocreit. Ilpu onpenenenuun GopM npoBeeHUs 3aHATUS C O0YUAIOIIUMUCS —

WHBAJIMAAMHW YUYHUTBIBAIOTCA PEKOMCHIAIWMM, MOAHHBIC 110 peE3yjabTaTaM MCEAWKA -



COLIMAJIbHOM 3KCTIEPTU3bI, COAEPKALMECS B UHAUBUIYAJIbHON IPOrpaMMe peaduIuTauu

HHBaJINa, OTHOCUTCIIbHO PCKOMCHAOBAHHBIX YCJ'IOBI/Iﬁ U BUOOB TpyHda.

8.0cobennocmu peanuzayuu OUCUUNIUHBL 01 UHBAIUOO06 U JIUY C OZPAHUYEHHBIMU
603MONCHOCMAMU 300P06bA

Jns cTyIeHTOB ¢ OrpaHMYEHHBIMU BO3MO’KHOCTSIMH 3/10POBbSI CO3/JaHbl CIIEIUATIbHBIC
YCIIOBHS JUJIS1 TOJTY4Y€HHs] 00pa3oBaHus. B 1enax 10CTyIHOCTH MOJIy4€EHUs BBICILIETO
o0pa3oBaHMsI IO 00Pa30BaATEILHBIM POrpaMMaM HHBAJIMIAMH U JIUIIAMH C OT'PaHUYEHHBIMH
BO3MOKHOCTSIMU 3/10pOBbsl YHUBEPCUTETOM 00€CIIEUMBAETCS:

1. AnprepHaTtuBHas Bepcus opuinagbHOro caifta B cetd «MHTepHeT™ Uil caboBUIAIINX;

2. JI7st ”HBANIUOB € HAPYLIEHUSAMH 3peHHs (Cl1a0oBUIsILIE, CIENbIe) - IPUCYTCTBUE
aCCHUCTEHTa, OKa3bIBAIOIIEro 00y4JarueMycsi HeOOXOAUMYIO IIOMOILb, 1yOJINPOBaHHE BCIyX
CIpaBOYHOI MH(OPMALMK O paCIMCaHUM Y4eOHBIX 3aHATUI; HAJTUYUE CPEICTB ISl YCUIICHUS
OCTaTOYHOI'0 3peHus1, OpailIeBCKON KOMIBbIOTEPHON TEXHUKHU, BUAECOYBEINIUTENEH, IPOrpaMM
HEBU3YaJIbHOT'O 10CTyNa K HH(GOpMaLUH, IPOrpaMM -CUHTE3aTOPOB PEUU U IPYTHMX TEXHUUYECKUX
CpelCTB IpueMa-nepeaaun yaueOHol HHpopMaIuu B JOCTYIHBIX (popmMax AJis CTYAEHTOB C
HapyLIEHUsIMU 3PEHUS;

3.J11s1 ”HBAJIMIOB U JIUI] C OTPAaHUYEHHBIMH BO3MO)KHOCTSAMH 370POBBS 110 CIIyXy
(cmabocnplanye, ryxue) —3ByKOyCUIMBAIOLIasl alnapaTypa, MyJIbTUMEIUIHbIE CpeiCTBA U
Jpyryue TEXHUYEeCKHe CpeicTBa MpreMa-nepeaadn yueoHoi nHpopMalu B JOCTYIHBIX popMax;
4. J151 MTHBAJIU0B U JIUL] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710POBbsI, UMEIOIUX HAPYILIEHUS
OIIOPHO-/IBUT'ATEIBHOTO aIIapaTa, Co3/1aHbl MaTePHAILHO-TEXHUYECKHUE YCIOBUS
obecrieunBaroIe BO3MOKHOCTh 0ECIPENsITCTBEHHOT O I0CTyNa 00y4JalonMXcs B ydeOHbIe
MIOMEIIEHUS], 00OBEKTY MUTAHUSI, TyaJ€THbIE U IPYrHe IOMEIIEHNUs YHUBEPCUTETA, @ TAKXKE
npeObIBaHMS B YKa3aHHBIX TOMEIIEHUAX (HaIW4Yue pacIIMPEHHBIX IBEPHBIX TPOEMOB, TOPYUHEH
U IPYTUX MPUCTIOCOOTICHUH).

OObyuaromuecs U3 4Kcia JUI ¢ OTPaHUYSHHBIMH BO3MOKHOCTSAMU 3/]0POBBS
obecrieueH bl AIEKTPOHHBIMI 00pa30BaTEeNIbHBIMHU pecypcaMu B (popMax, aIanTHPOBAHHBIX K
OrPaHUYEHUSIM UX 310POBbSL.

OOyuaromyMcs € OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbS  IIPEIOCTABIISIIOTCS
crenuagbHble y4eOHMKHM M ydeOHble MocoOWs, WHasg ydeOHas JuTeparypa, CleluaJbHbIe
TEXHUYECKHE CpeacTBa OOy4YeHHsS KOJUIEKTUBHOIO M HWHAMBUAYAIBHOTO MOJIb30BAHUS,
MpeloCTaBIeHUE  YCIyr  acCUcTeHTa  (IIOMOINHHKKA),  OKAa3bIBAIOIIEr0  O0y4YaroIUMCs
HEOOXOAMMYI0O  TEXHHUYECKYI0 IOMOIIb, a TakKkKe YCIYIH CYpIONEpPEBOAYUKOB U
TU(IOCYPAONEPEBOTUUKOB.

a) Ui cIa0oBUASIINX:

- Ha DK3aMEHE MPHUCYTCTBYET AaCCHUCTEHT, OKA3bIBAIOIIMN CTYIEHTY HEOOXOIUMYIO
TEXHUYECKYIO TOMOIIb C YYE€TOM HWHIUBUIYAJIbHBIX OCOOEHHOCTEH (OH MOMOraeT 3aHSTh
paboyee MECTO, MePEBUTaThCsl, TPOYNUTATh U OPOPMUTH 3aJIlaHKUE, B TOM YHUCIIE 3aIHChIBAs MO
JTUKTOBKY);

- 3afaHus JJs1 BBINOJNHEHUWS, a TakKKe WHCTPYKIHUS O TOpAAKE MPOBEICHUS
3adere/sK3aMeHa 0(OPMIIIIOTCS YBEIHUCHHBIM IIpU(TOM;

- 3aJIaHU JJIS1 BBIMIOJTHEHHSI HA 9K3aMEHe 324U THIBAIOTCS ACCUCTEHTOM;

- TUChMEHHBIC 3aJJaHUS BBITIOIHSIOTCS Ha OyMare, HaJIMKTOBBIBAIOTCS ACCUCTEHTY;

- obecnieunBaeTcsl MHANBUIYyaIbHOE paBHOMEpHOE ocBenienne He meHnee 300 Jrokc;

- CTYAGHTY JJs BBINOJIHEHHUS 3aJaHUs TPH HEOOXOIUMOCTH TPEIOCTABISACTCS
yBEJIMYUBAIOLIEE YCTPOICTBO;

B) JUIA TIYyXUX U CIa0OCIbIIIAIINX:



- Ha 3a4ere/’3K3aMEHE TNPUCYTCTBYET ACCHCTEHT, OKa3bIBAIOIIMH  CTYICHTY
HEOOXOJUMYI0 TEXHUYECCKYIO TTIOMOIIIb C Y4€TOM WHAMNBUAYAIBHBIX 0COOCHHOCTEH (OH IMOMOraer
3aHATh pabodyee MeCTO, MEePeABUTAThCSA, MPOYUTATh W O(GOPMHUTH 3aJaHUE, B TOM YHUCIE
3aIKChIBAs MO TUKTOBKY);

- 3a4€T/3K3aMEH MPOBOAMTCS B TUCbMEHHOM (hopMme;

- o0ecrneynBaeTcss HajJW4yhe 3BYKOYCHJIMBAIOUICH ammaparypbl KOJUICKTUBHOIO
MONTb30BaHUS, TMPU HEOOXOAMMOCTH TIOCTYMAIONMM TPEIOCTABISETCS 3BYKOYCHIIMBAIOIAS
anmapaTtypa HHJIUBHIyaJIbHOTO MOJIb30BAHHUS;

- 110 JKEJIAHHIO CTYJICHTA 3K3aMEH MOXKET MPOBOUTRLCS B MUCBMEHHOH (opMme;

) JUI JIMIl C HApPYIICHUSMHU OIOPHO-IBUTATEILHOrO ammapata (TSDKEITbIMH
HApYIICHUSIMHA JBUTATEIbHBIX (DYHKIMH BEPXHUX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHUX
KOHEYHOCTEH):

- MHACHMEHHBIC 3aJlaHUs BBINIONHSIOTCS HA KOMIIBIOTEPE CO CIECIHUATHM3UPOBAHHBIM
MPOrpaMMHBIM 00€CIIedeHIEM UM HaTUKTOBBIBAIOTCS ACCUCTEHTY;

- 10 JKEJIAaHHIO CTYCHTa 3K3aMEH IIPOBOJIUTCS B YCTHOU (hopMme.

MarepuajJbHO — TEXHHYECKO0e o0ecredeHne JUCIHIIMHBI.

B coorBerctBun ¢ TtpeboBanusimu PI'OC BO kadempa umeeT crenuaibHO
000pyIOBaHHYI0 YYEOHYIO ayIUTOPHUIO [JIi TPOBEACHHS TPAKTUUYECKUX 3aHSATUN I10
MOTOKAM CTYJICHTOB M BCIIOMOTATEIbHOE ITOMEIICHUE JUIS XPAaHCHUS XUMHYCECKHUX
pPCaKkTUBOB M TNPOGUIAKTHICCKOTO OOCTY)KHBAaHHS Yy4EeOHOTO M y4eOHO-HAYIHOTO

000pyI0BaHUS.



9. JUCT UBSMEHEHUWM (nononnennii)
B pabo4yro mporpaMMy o JuciuruinHe «MeToiuKa mpernoaBaHus XUMUMD)
no HanpasieHuto noarotropku 04.03.01 XUMUS (Pusudeckas xumusi) Ha 2020-

2021 yuebHblit TOA

YT1Bepxaaro

JIupeKTop MHCTUTYTA

A.M. Xapaes
« » 2020r
Ne | DuieMeHT ( MyHKT) IlepeyeHb BHOCHMBIX IIpumeuyanue

n/n PIIA U3MEeHeHui (JIONOoJTHEHM)

O6CY)KI[€H3 N PCKOMCHAOBAHA Ha 3aCCAAHHHN Ka(l)eﬂpbl HGOpF AHUYECKOM U

¢uznueckoit xumuu [Iporokomn Ne OT « » 2020 r.

CornacoBaHo *:

3aBenyroMIMii OT/I€JIOM KOMIUIEKTOBAHUS HAYyYHOU OMOINOTEKH
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