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1. MACIIOPT PABOYEWM ITPOT'PAMMBI YYEBHOI'O IIPEJIMETA
XUMus

1.1. Ob6saacTh NPpUMeEHEHHUS TPOTPAMMBI

Pabouas nmporpamMMa yueOHOro mpeaMeTa SBISETCS COCTAaBHOW YacThlO MPOTrPAMMHO-
METOAMYECKOIO  CONpPOBOXJAEHUs  oOpasoBaresbHOM  mporpammel  (OIl)  cpeanero
npodeccuonansHoro oopazosanus (CI1O) mporpaMMbl MOATOTOBKH CIEIIUAIMCTOB CPEHETO 3BEHA
no crienuanbHocTd 12.02.01 «ABuanimoHHbIE IPUOOPBI U KOMIUIEKCHIY.

[Tporpamma y4yeOHOro mnpeaMera MOXKET ObITh HCIOJIb30BaHA B IMPO(ECCHOHAIBHBIX
00pa30BaTeNbHBIX OpPraHU3alKAX, PEATU3YIOLX 00pa30BaTeNIbHYIO IPOrpaMMy CPEIHEro 00IIero
oOpaszoBanus B npenenax ocsoeHust OII CIIO Ha 6a3e OCHOBHOro 00IIero 0Opa3oBaHUS IpPU

MMOATOTOBKE CIICHHUAJIMCTOB CPCAHCTO 3BCHA.

1.2. MecTo yueOHOro npeaMeTa B CTPYKTYpe NPOrpaMMbl MOATOTOBKHU CHEIHAINCTOB
cpeaHero 3BeHa
YueOHblii mpenMeT «XUMHUSA» SBIAETCA y4eOHBIM MpeaMeToM o0IIe00pa3oBaTeILHOTO

1ukJia (0a30BbIi YPOBEHB).

1.3. llesin 1 3aga4um y4eOHOr0 nmpeaMera, Tpe0OBaHUs K Pe3yJIbTATAM OCBOCHHS Y4eOHOI0
npeamera
1.3.1 Lean yuyeOHOrO npeamera

CopeprkaHue mporpaMMBbl NpeaMeTa «XUMHUsy HAIPaBIeHO Ha JTIOCTHKEHHUE CIEAYIOIINX
LEJICH:

— (hopMuUpOBaHHE CHUCTEMBbl XHMHUYECKMX 3HAHUN KaK BaXHEHIIEH COCTaBIISIONICH
€CTEeCTBEHHO-HAyYHOM KapTUHBI MHpa, B OCHOBE KOTOPOM JIeKaT KIIOYEBbIE MOHATHUSA,
dbyHIaMeHTallbHbIE 3aKOHBl U TEOPUU XMMHH, OCBOCHHUE fA3bIKa HAYKH, YCBOGHUE U TIOHHMaHUE
CYIIIHOCTH JIOCTYITHBIX 000OIIIEHNUI MHUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOpUEH
WX Pa3BUTHUA U CTAHOBJICHUS;

— (hopMupOBaHHE U Pa3BUTHUE MPEJCTABICHUN O HAYYHBIX METOJIaX MMO3HAHMS BEIECTB U
XUMUYECKUX PEAKIUH, HEOOXOIUMBIX JUIsl MPUOOPETCHUs] YMEHUN OPHUEHTHUPOBATHCS B MHPE
BEILECTB U XUMHUECKHUX SIBIICHUM, UMEIOIIUX MECTO B IPUPOJIE, B MPAKTUUECKOHN U ITOBCETHEBHOM
KU3HHU;

— pa3BUTHE YMEHUH U CHOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOMIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO DKCIIEPUMEHTA, COOJIFOICHUEM TpaBmI 0€30MacHOr0 OOpamieHus ¢

BE€IICCTBaAMU.



1.3.2 [IlnanupyemMpble pe3yabTaThl 0CBOEHHs YUeOHOro npeamera B cooTBeTcTBHU ¢ DI'OC

CIIO m Ha ocHoBe PI'OC COO
Koa n IInanupyemsbie pe3yJbTAThl 0CBOCHUS THCUHIIIMHBI
HauMCEHOBaHUE OO0mmue JucuuninHapHble
¢opmupyembix
KOMIIETEeHIH I

OK 01. Beibupars
CHOCOOBI pelIeHus
3ama4
po¢eCCHOHATBHOM
JesATEIEHOCTH
NPUMCHUTENBHO K
Pa3IMYHBIM
KOHTEKCTaM

B yacTu TpyaoBoro
BOCIIMTAHUS:

- TOTOBHOCTH K TPYyAY,
OCO3HaHME IIEHHOCTU
MacTepcTBa, TPyHoIro0ue;

- TOTOBHOCTb K aKTUBHOM
JIESITeTTHHOCTH TEXHOJIOTHYECKON
1 COIMAJIbHOM HANPaBICHHOCTH,
CHOCOOHOCTh HHUITMAPOBATH,
TUTAHUPOBATH U CAMOCTOSITEIIFHO
BBITIOJIHATDH TaKYHO
JIeSITETIbHOCTD;

- HHTEPEC K Pa3IM4YHbIM cepam
npo¢eCCUOHATBHOM
JIESITETIbHOCTH,

OBiiaienne YHUBEPCAIBHBIMH
Y4eOHBIMH MO3HABATEILHBIMH
AelCTBUSIMU:

a) 0a30BbIe JIOTHYECKHE
AedCTBUS:

- CaMOCTOSITEIEHO
(hopmynupoBaTh U
aKTyaJIM3UpOBaTh NpodIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBJINBATb CyIlIeCTBeHHI;Iﬁ
IMPpU3HAK UJIK OCHOBAHUA IJIA
CpaBHEHUs, KJIacCUPHUKAIINH U
0000111EHNS;

- OIpeAeTATh LeNn
JIeSTeTbHOCTH, 33/1aBaTh
mapaMeTphl U KPUTSPUH UX
JTOCTIIKEHHS,

- BBISBJIATH 3aKOHOMEPHOCTH U
MIPOTUBOPECUNA B
paccMaTpuBaeMBbIX SABICHUAX,

- BHOCUTEL KOPPEKTHUBEI B
JACATCIBbHOCTH, OLICHUBATH
COOTBETCTBHE PE3yIHTATOB
LEIsIM, OI[CHUBATh PUCKHU
MOCTIEICTBHIA ACATSIEHOCTH;

- pa3BUBaTh KPEATUBHOE
MBIIUICHHUE TIPU PEIICHUU
JKM3HEHHBIX MPo0IIeM

0) 6azoBbBIE
ucciae10BaTe]bCcKue
aelcTBHA:

- BJIaJI€Th HAaBbIKAMH y‘{e6HO'
HCCIIEIOBATEIbCKON U
[IPOEKTHOM JIESITEIbHOCTH,
HaBBIKaAMU pa3peIeHus
npobiiem;

- BBISBJIATH TIPUYAHHO-
CJIEJICTBEHHBIE CBS3H U
aKTyaJIM3UpOBATh 33139y,
BBIIBUTATh TUIIOTE3Y €€

- BJIQJIETh CUCTEMOI XMMHUYECKHUX 3HAHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAratoIUe MOHSITUS
(XMUMHYECKHUH 3IEMEHT, aTOM, MIEKTPOHHAs
oborouka atoma, s-, p-, d-3JIEKTPOHHBIE OpOUTaIH
aTOMOB, HOH, MOJIEKYJIA, BaJICHTHOCTH,
3IEKTPOOTPHULATENLHOCTD, CTENIEHb OKHUCIICHUS,
XUMHYECKas CBSA3b, MOJIb, MOJISIpHAs Macca,
MOJIIPHBIH 00BEM, YTIIEPOIHBINA CKEIIET,
(yHKIIMOHANbHAS TPYIIA, paluKall, H30Mepus,
HM30MEPBL, TOMOJIOTHYECKHH Psill, TOMOJIOTH,
YTJIEBOJOPO/IBI, KUCIOPOI- U a30TCOAEPIKaIIUC
COEIMHEHUs], OMONIOTHYEeCKH aKTUBHBIE BEL[ECTBA
(yrieBonpl, )KUpPbI, OEIIKN), MOHOMED, TTOJIUMED,
CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJIIPHbIE
COEIMHEHUs, KpUCTaNINUeCcKas perieTka, TUIIBI
XMMHUYECKHUX PEaKIMH (OKHCIUTEIHHO-
BOCCTAHOBHTEINBHBIE, 9K30-U SHAOTEPMHUUECKUE,
peaKknuy HOHHOTO 00OMEHa), pacTBOP, IEKTPOIIUTEI,
HERIIEKTPOJIUTHI, 3TEKTPOIUTHYECKAS JUCCOLUALINS,
OKHCIIUTENb, BOCCTAHOBUTEI, CKOPOCTh
XMMHYECKOI peakiiy, XHMUIECKOe PaBHOBECHE),
TEOPHH U 3aKOHBI (TEOpUs XUMUUECKOTO CTPOCHUS
opranuueckux BemecTB A.M. BytnepoBa, Teopus
3EKTPOIUTHYECKON JUCCONUAINH, TTEPHOANIECKIH
3akoH [I.11. Menzeneesa, 3aKOH COXpPaHEHUs
Macchl), 3aKOHOMEPHOCTH, CHMBOJIMYIECKUN S3bIK
XMMHH, (PaKTOJIOTHYECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYCHUN U 0€3011aCHOM HCIIOIb30BaHUU
BAXKHEHIINX HEOPTaHUYECKUX U OPTaHMUYECKUX
BEIIECTB B OBITY M MPAKTHYECKOH AEATEITHHOCTH
YeNI0BEKa;

- YMETh BBIABISITh XapaKTEPHbIE TIPU3HAKU U
B3aMMOCBSI3b U3YUECHHBIX MTOHITUHN, IPUMEHSATh
COOTBETCTBYIOIIME MOHATHUS NPH ONUCAHUH
CTPOEHUS U CBOMCTB HEOPIraHUYIECKUX H
OpPraHUYECKUX BEIIECTB M UX MPEBPAICHUH;
BBISIBIISITH B3aMMOCBSI3b XUMHUECKUX 3HAHUH C
HOHATHSMHU U TIPEJICTABICHUSIMHU APYTHX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETb UCIOJIb30BaTh HAUMEHOBAHHS XUMUYECKHUX
COEJMHEHUI MEXlyHapOJAHOTO COK3a
TEOPETUYECKOHN U NPUKIaJHON XUMHUH U
TpPUBHANIbHBIE Ha3BaHMs BaXKHEUIINX BEIIECTB
(9THINEH, aleTIIeH, TIULIEpUH, (HEeHOI,
(hopMmanbAeTH I, YKCyCHAs! KUCIIOTA, TIIHINH,
yrapHbI{ I'a3, YIJIEKUCIbII I'a3, aMMHAK, ralieHas
H3BECTh, HETAIIEHAs H3BECTh, IUTHEBAS CO/Ia U
JIPYTUX), COCTABIATH (POPMYJIIBI HEOPTAHUIECKHUX H
OpPraHNYECKUX BEIIECTB, YPABHECHHUS XUMUIECKUX
peaxuuii, OOBACHITD UX CMBICI; IOJTBEP)KIATh
XapaKTepHbIE XUMUUECKUE CBOIICTBA BEILIECTB
COOTBETCTBYIOLIMMH 3KCIIEPUMEHTAMH U 3alUCIMU
YPaBHEHHI XUMUUECKUX PeaKLuil;

- YMEThb YCTaHaBINBATh NPUHAAIECKHOCTD
H3YYEHHBIX HEOPraHUUECKUX U OPraHUYECKHX




pEIICHHS, HAXOUTh aPTyMEHTHI
JIJISL JOKA3aTelIbCTBa CBOMX
YTBEPKIACHUI, 3a1aBaTh
mapaMeTpsl U KPUTEPUH
peIeHuns;

- aHAM3UPOBAThH ITOJTyICHHEIC B
XOJIe PEIICHHS 3a0aul
PE3yIbTATHI, KPUTUICCKU
OIICHUBATh UX JIOCTOBEPHOCTH,
MIPOTHO3UPOBATh U3MEHEHHE B
HOBBIX YCJIOBHUSX;

- YMETh ICPEHOCUTH 3HAHUS B
MO3HABATEIILHYIO U
MPaKTUIECKYIO 00JacTh
JKU3HEACATCIIBHOCTH,

- YMETh HHTETPHUPOBATH 3HAHU
W3 Pa3HBIX IPEIMETHBIX
obacrei;

- BBIJIBUTaTh HOBBIC HJICH,
Hpe):[naraTL OpI/IFI/IHaJ'II)HI)Ie
IIOAXOBI U PELICHUS;

- CIOCOOHOCTH UX
HCIIO/Ib30BaHUS B
MO3HABAaTEILHOU U COIMATHLHOM
MIPaKTHKE

BELIECTB K OIPEJEeICHHBIM KJIacCaM U rpyImaM
COEIMHEHUH, XapaKTepU30BaTh UX COCTaB U
Ba)KHEHIINE CBOICTBA; ONPENEATh BUIbI
XMMHUYECKHX CBs3€H (KOBaJICHTHAsI, HOHHAS,
METaITMIECKasi, BOJOPOAHAST), THITBI
KPHCTAJUINYECKHUX PEIIETOK BEIIECTB;
KIIaCCU(PUIIPOBATh XUMHUIECKHE PEAKIIUH;

- c(OpMHUPOBATH MPEACTABICHUS: O XUMUUECKON
COCTaBJIAIONLIEH €CTEeCTBCHHOHAYYHOM KapTUHBI
MUpA, POJIM XUMUHU B TIO3HAHUHU SIBJICHUH NPUPOJIBL, B
(OpPMHPOBaHUH MBIIUICHHS ¥ KYJIBTYPBI IUYHOCTH,
ee (DYHKIIMOHAJIBHOW TPaMOTHOCTH, HEOOXOAUMOM
JUIS pelIeHUs IPaKTHUECKUX 3a7au ¥ 9KOJIOTHUECKU
00OCHOBAaHHOTO OTHOIIECHUS K CBOEMY 3/10POBBIO H
TIPUPOAHOM CpELE;

- YMETh MPOBOAUTH PACUETHI IO XUMHUIECKAM
(opMynaM U ypaBHEHHSIM XUMHIECKUX PEaKIni ¢
HCTIONIB30BaHNEM (PH3NYECKUX BEIMUHH,
XapaKTEPU3YIOIINX BEIIECTBA C KOJIMIECCTBEHHOMN
CTOPOHBI: MacChl, 00beMa (HOpMaJIbHBIC YCIOBHS)
ra3oB, KOJMUECTBA BEIIECTBA; HCIIOIL30BATh
CUCTEMHBIC XUMHWYCCKUEC 3HAHUA IJId TPUHATHA
peHIeHI/Iﬁ B KOHKPETHBIX )KU3HCHHBIX CUTYyallUAX,
CBA3aHHBIX C BCHICCTBAMU U UX IIPUMCHCHUEM

OK 02.
Hcnone3oBath
COBpPEMCHHEIC
CpenCTBa IOUCKA,
aHau3a u
HHTEPIpETANN
nHdopmanuu u
nH}popMannoOHHbIE
TEXHOJIOTUH JJIs
BBITIOJTHEHHS 32,14
poeCCHOHATBHOMI
JIeSTEIbHOCTH

B o0J1acTH HeHHOCTH
HAYYHOT'0 MO3HAHMA:

- ¢(hOpMHUPOBAHHOCTH
MHPOBO33PEHHS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU U
00IIIeCTBEHHOM MTPAKTUKH,
OCHOBAHHOTO Ha JIHayiore
KYJBTYp, CIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MecTa B
MOJIUKYJIbTYPHOM MUPE;

- COBEPIUICHCTBOBAHHUE S3BIKOBOH
W YUTATENbCKOH KyIbTYPHI KaK
Cpe/CTBa B3aUMO/ICHCTBUS
MEXIY JTFOIbMH ¥ TO3HAHHS
MUpa;

- OCO3HaHUE LICHHOCTHU HAy4YHOHI
JACATCIBbHOCTHU, TOTOBHOCTh
OCYILECTBIISATh MPOEKTHYIO U
HCCIIE0BATEIBCKYIO
JACATCIbHOCTD UHAUBUAYAJIBHO U
B I'pYIIIIE;

OgiaieHne YHUBEPCAJIbHBIMH
Y4eOHBIMH 03HABATEIbHBIMH
JeHCTBUSIMM:

B) pa6ora ¢ nnopmanmeii:

- BJIaJIeTh HAaBBIKAMH HOJTYYCHHS
nH(popManuK N3 UCTOYHUKOB
Pa3HBIX THUIIOB, CAMOCTOSITEIIFHO
OCYILECTBIISTH TOVCK, aHAIIH3,
CHUCTEMaTH3aLHUI0 U
HMHTEPIpETANNIo HHPOpMaITUH
Pa3IUYIHBIX BUIOB U (OpM
MIPEICTaBICHNUS;

- CO37aBaTh TEKCTHI B
pa3IMuYHbBIX opMaTax ¢ yueTom
Ha3HavyeHust nHpopManuu u

- YMETb IUIAaHUPOBATh U BBIMOIHATH XUMUUCCKUN
9KCIIEPUMEHT (IPEBPAILCHNS OPTaHUIECKUX
BEIIECTB IIPH HAarPEBAHMH, MTOJTYUCHHE STHIICHA U
N3y4YEeHUE €r0 CBONCTB, KaUCCTBEHHBIE PEaKIINU Ha
QJIB/ICTUABI, KPaxMall, YKCYCHYIO KHCIIOTY;
JeHaTypanus OeJIKOB IIPX HarPeBaHUH, [IBETHBIC
peakuuy OeJIKOB; IPOBOJUTH PEaKIIMU HOHHOTO
o0OMeHa, OIPEeAENIATh CPEY BOJHBIX PACTBOPOB,
Ka4eCTBEHHbIE PEaKIMU Ha Cynabdat-, KapOoHaT- U
XJIOpU/I-aHUOHBI, HA KATHOH aMMOHHUS; peIaTh
SKCIIEPUMEHTATbHBIC 3a]a4u 10 TeMaM "MeTtasuibr"
u "Hemeranisl") B COOTBETCTBHH C NIPaBHIIAMH
TEXHHKH 0€30MaCHOCTH MPHU 0OpaIIeHHH C
BEIIIECTBAMH U J1a0OPaTOPHBIM 000PyJOBAaHHEM;
TIPEACTABISTE PE3yIbTAThl XUMHUIECKOTO
SKCTIEpUMEHTa B ()OpMe 3aIiuCH ypaBHEHUH
COOTBETCTBYIOIIMX peakunii 1 GopMyIHpOBaTh
BBIBOJIBI HA OCHOBE ATHX PE3yJIbTATOB,;

- YMETh aHAJIM3MPOBATh XUMUYECKYI0 HH(OpMAILIHUIO,
MOJy49aeMyI0 U3 pa3sHbIX HCTOYHUKOB (CPEICTB
MaccoBoii uH(popmalyu, cetb VIHTEepHET U npyrue);
- BJIaJIeTh OCHOBHBIMHU METOJIaMH HAyIHOTO
TIO3HAHUS BEIECTB U XUMHUYECKUX SBICHUI
(nabmnrosieHne, U3MEpPEHNE, IKCIIEPUMEHT,
MOJIENUPOBaHUE);

- YMETb IPOBOJUTE PACUYEThl IO XUMUUECKUM
(dopMynaM U ypaBHEHHSIM XUMHUYECKUX Peakiui ¢
HCIIONIb30BaHNEM (PU3NYECKUX BEJIMYHH,
XapaKTepU3YIOIUX BEIIECTBA C KOJIMUYECTBEHHOM
CTOPOHBI: MacChl, 00beMa (HOpMaJIbHBIE YCIIOBHS)
ra30B, KOJMYECTBA BEIIECTBA; MCIIOIH30BATh
CHCTEMHBIC XUMHYECKUE 3HAHUS JUUISI IPUHATHUS
pemeHni B KOHKPETHBIX )KU3HEHHBIX CUTYAIHIX,
CBSI3aHHBIX C BEIIECTBAMH M UX IIPHMEHECHHEM




LIeJIEBO1 ayIUTOPHH, BBIOHpast
ONTHMAITEHYIO POpMY
IpecTaBiIeHus 1
BU3YaJIH3aLHH;

- OLICHUBATH JOCTOBEPHOCTD,
JETUTHUMHOCTD MHPOPMALH, ee
COOTBETCTBHE IIPABOBBIM U
MOpPaJIbHO-3TUYECKIM HOpMaM;
- UCTIOJIL30BAaTh CPEACTBA
nH(pOpPMaLMOHHBIX U
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEILICHUN
KOTHUTHUBHBIX,
KOMMYHUKAaTHUBHBIX U
OpraHU3aIMOHHBIX 33734 C
coOoIeHreM TpeOoBaHHHA
3PTOHOMHKH, TEXHUKH
0e30MacHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBBIX
Y 3THYECKUX HOPM, HOPM
nH(opMaMOHHO
0e30IaCHOCTH;

- BJIaJIeTh HaBbIKAMH
pacro3HaBaHUs U 3alUThI
nHpOpMAaLNH,
HHPOPMAINOHHON
0e30M1acHOCTH JIMYHOCTH;

OK 04. D¢ppexrnBHO
B3aMMOJICHCTBOBATh
1 paboTaTth B
KOJUICKTUBE H
KOMaHJe

- TOTOBHOCTb K CAMOPa3BUTHIO,
CaMOCTOSITEIbHOCTH U
CaMOOIIPEIETICHHIO;

-OBJIaJIcHIE HAaBBIKAMHU Y4eOHO-
HCCJIEI0BATENIbCKOM, IPOCKTHON
U COLIMATLHOMN JIeATEeIbHOCTH;
OgJaieHne YHUBEPCAJIBHBIMH
KOMMYHHMKATHBHBIMHU
AeCTBUSIMHU:

0) coBMecTHasA 1eSTeJIbHOCTD !
- IOHUMAaTb U UCIIOJIb30BATh
MpeuMyIlIecTBa KOMaHIHOU U
WHIUBUAYAIEHOU pabOTHI;

- IPUHUMATh LIEJIM COBMECTHOM
JIeITEIbHOCTH, OPraHU30BBIBATh
1 KOOPJUHHUPOBATH IEHCTBUS TO
€€ JOCTHKEHHUIO: COCTABJIATD
IUIaH JEHCTBUI, paclpeneisiTh
pOJIM C Y4ETOM MHEHUI
YYacCTHHKOB 00CYX/1aTh
pe3yJbTaThl COBMECTHOM
paboThl;

- KOOPAMHUPOBATb U BBINOIHATh
paboTy B yCIOBUSIX pEabHOTO,
BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO
B3aUMOJICHCTBHUS;

- OCYIIECTBIIATh IO3UTUBHOE
CTpaTerudecKoe MOBEICHHE B
Pa3IUYIHBIX CUTYaLHAX,
MIPOSIBIATH TBOPYECTBO H
BOOOpakeHue, OBITH
MHUIAATHBHBIM

OgiafieHne YHUBEPCAIbLHBIMH
PeryJIITHBHBIMH JICHICTBHAMH:

- YMETb IUIAaHUPOBATh U BBIMOIHATh XUMUUCCKUN
9KCTIEPUMEHT (IPEBPAILCHNS OPTaHUIECKUX
BEIIECTB IIPH HAarPEBAHMH, MOJTYUCHHE STHIICHA U
N3y4YEeHUE €r0 CBONCTB, KAYECTBEHHBIC PEAKIINH Ha
aNBJETUIbI, KpaxMall, YKCYCHYIO KHCIIOTY;
JICHaTypalus OEJIKOB IPY HarpeBaHUH, [IBETHbIC
peakuuu OeJIKOB; IPOBOUTH PEAKIIMH HOHHOTO
oOMeHa, OIpeeNaTh CpeLy BOIHBIX PaCTBOPOB,
Ka4eCTBEHHbIE PEaKIMU Ha Cynbdar-, KapOoHaT- U
XJIOpU/I-aHUOHBI, HA KATHOH aMMOHHUSI; peIaTh
SKCIIEPUMEHTAJIbHBIE 3a]a4M 110 TeMaM "Metasuibl"
u "HemeTammsr") B COOTBETCTBUY C TIPAaBHUIIAMHU
TEXHHUKH 0€30MaCHOCTH MPU 0OpaIIeHHH C
BEIIIECTBAMH U J1a0OPaTOPHBIM 000PyJOBAaHHEM;
TIPEACTABISTE PE3yIbTAThl XUMHUIECKOTO
SKCIEpUMEHTa B (popMe 3aIicH ypaBHEHUH
COOTBETCTBYIOIINX Peakiuil u GopMyIupoBaTh
BBIBOJIBI HA OCHOBE ATHUX PE3yJIbTaTOB




r) DpUHSATHE Ce0s U APYTruX
JIoaei:

- IPUHAMATh MOTHBHI U
apryMeHTHl IPYTHX JIoAeH Ipu
aHalM3e pe3yIbTaToB

eI TEILHOCTH;

- IPU3HABATH CBOE MPaBO U
MpaBo APYTHX JIIoJeH Ha
OIINOKHU;

- pa3BUBaTh CIIOCOOHOCTH
MMOHUMATh MUP C MO3UILIUU
JIPYTOro YeJIOBEKa;

OK 07.
CopnelicTBOBaThH
COXPaHEHHIO
OKpY’KaroUleil cpeapl,
pecypcocOepekeHulo,
MIPUMCHSTH 3HAHHS
00 M3MCHEHNHT
KIIMMAaTa, IPUHIHIIBI

B 00/1acTH 3K0JI0rH4€CKOro
BOCITUTAHMS:

- c(hopMUPOBAHHOCTH
HKOJIOTHYECKON KYIBTYPHI,
IMOHMMaHHE BIUSHUS
COLMAIBHO-3KOHOMHYECKHX
TIPOIIECCOB HA COCTOSTHIE
MPUPOJHOMN U COLIMATIBHOM

- c(OpMHUPOBATH MPEACTABICHUS: O XUMUUECKOH
COCTaBJIAIONIEH €CTECTBEHHOHAYYHON KapTHHBI
MUpa, POJIM XHMHH B TIO3HAHWH SIBICHUI PUPOJEI, B
(OPMHUPOBAHIH MBIIUICHHS M KYJIBTYPBI INYHOCTH,
ee (pyHKIIMOHAIFHON TPAMOTHOCTH, HEOOXOAMMOM
IUISL PEIICHUS IPAKTUYECKUX 3a1a4 U 9KOJIOTHIECKH
000CHOBaHHOT'O OTHOLICHHS K CBOEMY 30POBBIO U
NPUPOIHOIL cpene;

OEpPEIKITUBOTO cpelibl, 0CO3HaHMe TI00aIbHOTO | - YMETh COOMIOAATh MPaBUiIa SKOJIOTHYECKU
TIPOU3BO/ICTBA, XapakTepa dKOJOTHIECKUX 1eJIeCO00Pa3HOTo MOBEACHUS B OBITY U TPYIOBOM
3¢ GEeKTHBHO npo0eM; JIESITENILHOCTH B LIEJISIX COXPAHEHHSI CBOETO 3/I0POBBSI
JICICTBOBATH B - IUTAHUPOBAHUE U U OKPY>KaOLLEl IPUPOIHOM CPENIbl; YUUTHIBATh
Ype3BbIYaHBIX OCYILIECTBJICHHE JIEUCTBUI B ONAaCHOCTh BO3JICHCTBUS HA JKUBBIE OPTaHU3MbI
CUTYyaLUAX OKpYXarollel cpesie Ha OCHOBE ONpEENICHHBIX BEIIECTB, IOHUMAasl CMBICI
3HAHUA LeNed yCTONIUBOro MOKa3aTess NPeAesIbHOM T0MyCTUMON
Pa3BUTHA YEJIOBEUECTBA; KOHLEHTpaLUU
AKTHBHOE HETPUSTUE IEUCTBUH,
MPUHOCSLINX Bpe
OKpYyXarouieu cpene;
- YMEHHUE POTHO3UPOBATH
HeOIaronpusTHeIC
9KOJIOTUYECKHE MOCIIEACTBUS
NpeANpUHUMAEMBbIX JeHCTBUM,
MpeIoTBpaaTh UX;
- paciMpeHue onbITa
JIeSITCILHOCTH YKOJIOTHIECKON
HaIpaBJIEHHOCTH;
- OBJIaJICHHEC HaBBIKAMH YIEOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHON
W COLIMAIBHOMN IesITeIbHOCTH,
1IK 1.2.
IIK 1.4.
IIK 2.4.
IIK 4.1.
IIK 4.6
IIK 5.1.




2. CTPYKTYPA U COJEP)KAHUE YYEBHOTI'O ITIPEJIMETA

2.1. O0beM yueOHOro npeaMera M BUAbI Y4eOHOI padoThI

Buj yueOHoi1 padoThI

O0BbeM yacoB

auddepeHINPOBAHHOIO 3a4eTa BO 2 ceMecTpe

O0bem 00pa3oBaTeIbHOI MPOrPpaMMBbl 66
Y4yeOHas HArpy3Ka 00y4aromuxcsi BO B3aUMO/1eiiCTBUH C 66
npenojaBareJieM (Bcero)
B TOM YHCJIE:
TEOPETUIECKOE O0yUeHHE 30
71a00paTOPHO-TIPAKTUYECKUEC 3aHATHUS 36
KoncyabTanuu 0
IIpomexyTouHas arrecranus B popme KOMILIEKCHOTO 0




2.2. TemaTu4yeckuii IJIaH U coaepxkanue yueOHoro npeamera XUMMUA

HaumeHnoBanue Copep:xanue yueOHOro MaTepHuaJia (0CHOBHOE H NPO(deccHOHAILHO-OPHEHTUPOBAHHOE), 1a00paTOPHBIE 1 O0Bem yacoB | @opmupyeMble
pa3/esIoB U TeM NPaKTHYeCKHe 3aHATHS, IPUKJIATHON MOTY b KOMIIeTeHII U
1 2 3 4
OcHOBHOE coJep:KaHHe 66
Paspnen 1. OCHOBBI CTPOEHHUSI BelLIeCTBA 6
Tema 1.1. OcHOBHOe cofiep:kaHue 4
CtpoeHne aToMOB Teopernuyeckoe o0yyeHue 2
XUMHYCCKHUX CoBpemMeHHast MOJENb CTpoeHUs aToMa. CUMBOJIIMUECKUH SI3bIK XUMUU. XUMHUYECKUN JIEMEHT. DJIEKTPOHHAS
SJIEMCHTOB U koH(purypanus atroma. Kinaccudukanus XuMUIeCKuX 3IeMeHTOB (s-, P-, d-37eMeHThI). BaneHTHBIE 2IEKTPOHBI. 2
HIpupoaa BasieHTHOCTB. DEKTPOHHAs NPUPOJa XUMUUECKON CBA3H. DJIEKTPOOTPULIATENBHOCTD. BUIBI XUMUUECKON CBS3H
XUMHYECKOi CBSI3U (KoBaJIeHTHAs, HOHHAs, METAJUTMYECKas, BOJAOPOHAsI) U CIIOCOOBI ee 00pa3oBaHus
IIpakTHyeckune 3aHATHS 2 OK 01
Pemenne 3ananuii Ha HCIOIB30BAHUE XUMHUYECKON CMBOJIMKH U Ha3BaHUI COEIMHEHNI 110 HOMEHKIIATYpe
MEKIYHApOJHOTO COI03a TEOPETUYECKOHN U NPUKIAJHON XUMHUH U TPUBUAIBHBIX HA3BAHUH JJIS COCTABICHUS
XUMHYECKHUX (POPMYJI IByXaTOMHBIX COETUHEHHI (OKCHUIIOB, CYIb()HIOB, THAPUIOB U T.I1.) U IPYTUX
HEOPraHMYEeCKUX COSAUHEHUN OTJEIbHBIX KJIACCOB. 2
IIpakTudeckue 3a1aHus Ha YCTAaHOBJICHUE CBA3H MEXIy CTPOCHHEM aTOMOB XUMHUYECKUX 3JIEMEHTOB U
MEePUOTUYECKUM U3MEHEHHEM CBOMCTB XUMHUECKUX 3JIEMEHTOB U MX COSAMHEHUH B COOTBETCTBHH C
nosnoxxeHueM llepuoanueckoil CUCTEMBI.
Tema 1.2. OCHOBHOE COIepP/KAHHE 2
Ilepronnueckuit IIpakTHyeckue 3aHATHS 2
3aKOH U Tabnuua [Tepuoanueckast cucremMa xumuueckux snemeHToB J[.M. MenneneeBa. ®usuueckuid cmbica [leproanyueckoro
H.U. Menneneesa 3akoHa J[.J1. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOIICTB XUMUYECKHX JIEMEHTOB, 00pa3yeMbIX UMHU
MIPOCTHIX M CIOKHBIX BEIIECTB B COOTBETCTBHUH C TOJI0KEHHEM XHUMUYIECKOTo 31eMeHTa B [leproguueckoit OK 01
cucteme. MupoBo33peHdeckoe U HayyHoe 3HaueHue [lepuonnueckoro 3axona JI.1. Menneneesa. [Iporuosst OK 02
.. MengeneeBa. OTKpbITHE HOBBIX XMMHUYECKUX DJIEMEHTOB. 2
Pemenne npakTHUKO-OpHEHTUPOBAHHBIX TEOPETHUYECKHUX 331aHUI HA XapaKTEPHU3ALUI0 XUMUIECKUX IEMEHTOB
«Merannieckue / HEMETAIIIMYECKHE CBOWCTBA, 3JIEKTPOOTPHIATEIbHOCTh XMMHUUECKHUX HJIEMEHTOB B
COOTBETCTBUHM C UX JIEKTPOHHBIM CTPOCHUEM U TOJI0KEHUEM B MEPUOTUUECKON CUCTEME XUMHUYECKUX
anemenToB JI.11. MenneneeBay
Paznen 2. Xumuueckue peakuuu 10
Tema 2.1. Tumsl OCHOBHOE COTEeP/KAHHE 4
XUMHECKHX Teopernueckoe o0y4yenne 2 OK 01
peaKuuun Knaccudukanus u TUIIBI XUMHUYECKUX PEaKIi C yyacTHEM HeopraHudecKux BemiecTB. CocTaBlieHHE YpaBHEHUH 2

peaKuHﬁ COCAMHCHU S, PA3JIOKCHHN A, 3aMCIICHUS, 06M€Ha, B T.4. peaKHI/Iﬁ roOpCeHH, OKUCJICHUSA-BOCCTAHOBJICHU.
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ypaBHeHI/IH OKHCJICHHSI-BoccTaHOBIcHHS. CTeneHb okuciaeHusa. OKUCInUTeIb U BOCCTaHOBUTENb. COCTaBlICHUE U
YpaBHUBAHUC OKUCINUTECIIbHO-BOCCTAHOBUTCIILHBIX peaKunﬁ METOAOM JDJICKTPOHHOT'O bananca. OKHCIUTEILHO-
BOCCTAHOBUTECJIBHBIE PEAKIIUN B IIPHUPOJAE, TIPON3BOACTBEHHBIX ITPOUECCAX U KUZHEACATCIbHOCTH OPraHn3MOB

IIpakTHyecKue 3aHATHS 2
KonugectBenHsble oTHOIIEHUS B XUMHUU. OCHOBHBIE KOIMYECTBEHHBIE 3aKOHBI B XUMUH U PAaCYEThI MO
YpaBHEHMSM XMUMHUYECKUX peaknuil. MoJb kKak euHHUIA KOJIUYeCcTBa BellecTBa. MosspHas Macca. 3aKOHBI
COXpaHEeHHS MacChl U SHepruu. 3aKoH ABoraznpo. MosipHEIi 00beM razoB. OTHOCHTENbHAS INIOTHOCTH T'a30B. 2
PacueTsl 110 ypaBHEHUSIM XUMHUYECKUX PEAKIMH C NCIIOIB30BAHINEM MAacCChl, 00beMa (HOpMAaIbHBIE YCIOBH)
ra3oB, KOJIMYECTBA BENIECTBA
Tema 2.2. OcHOBHOE coJep:KaHue 4
Onexrponutuyeckas | TeopeTnyeckoe ofyueHue 2
aucconunanus u Teopus IEKTPOIUTHYSCKON Aucconraiyu. MoHbI. DIEKTPOIUTHI, HEAIEKTPOIUTHL. Peakinn HOHHOTO 0OMEHa.
HOHHBIN 0OMCH CocraBieHre peakIiii HOHHOTO 0OMeHa ITyTeM COCTaBJICHHUS MX TOJHBIX M COKPAIICHHBIX HOHHBIX YPaBHEHUIH. 2
KucnoTHO-0CHOBHBIE peaknuu. 3ajaHus Ha COCTABICHNE HOHHBIX PEaKIUil
JlaGopaTopHbIe 3aHSITHSI 2 OK 01
JlaGoparopHas pa6oTa “THIIBI XUMHYECKUX PEAKIIU”. OK 04
HccnenoBanue THHOB (110 COCTaBY M KOJIIMUECTBY MCXOHBIX M 00pa3yIOIMXCs BEIIECTB) M IPU3HAKOB 2
XMMHUYECKHX peakiuil. [IpoBenenne peakunii HOHHOTO 0OMEHa, ONIpEETICHHE CPEAbl BOJHBIX PACTBOPOB.
3ajaHus Ha COCTABICHUE HOHHBIX PEaKIUI
Konrponbnas CrpoeHue BEeIecTBa U XUMHUUECKUE PEAKIINN 2
pabora 1
Pa3gen 3. CTpoeHue 1 CBOHCTBA HEOPTAHHYECKHX BEIIECTB 16
Tema 3.1. OcHOBHOe coiep:KaHue 4
Knaccuduxanmus, Teoperuyeckoe o0yuenue 2
HOMCHKJIaTypa U [Tpenmer Heopranuyeckoit xumun. Kinaccudukaiys HeopraHnueckux BelecTs. [IpocThie U ClIoXKHBIE BEleCTBa.
CTPOCHHEC OCHOBHBIE KITACCHI CIIOKHBIX BEUIECTB (OKCHABI, THIPOKCHUBI, KACIOTHI, COJH). B3anMOCBsI3b HEOPTaHUIECKUX
HCOPraHMIeCKuX BEILIECTB. ATperaTHble COCTOSHUSA BemecTBa. Kpuctammmueckne u aMopHble BemecTBa. THIib! 2 OK 01
BCHICCTB KPHUCTAJUTMYECKHUX PELIETOK (aTOMHAs, MOJIEKYJISIpHAs, NOHHAS, METaJUTMYeCKast). 3aBUCHMOCTD (PU3MUECKUX OK 02
CBOWCTB BEIIECTBA OT THIA KPUCTAITMYECKON PEIIETKU. 3aBUCUMOCTh XHMUYECKOI aKTUBHOCTH BELIECTB OT
BHUJIa XUMUYECKON CBS3M M THIIA KPUCTAUIMYECKON pemeTky. [IpuanHbpl MHOr00Opasust BEIIECTB
IIpakTuyeckue 3aHATHS 2 MK 1.5.
Homenknarypa HeOpraHMUECKHX BEIIECTB: Ha3BaHUE BEIIECTBA HCXO/IS M3 UX XUMHYECKOH (OPMYJIBI HIIH K 1.6.
COCTaBJIEHHE XUMHYECKOH (hOPMYJIIBI HCXO/1s M3 Ha3BaHMUs BeulecTsa 1o MexxyHapoaaoi (MIOITAK) unm
TPUBHMAIBHOM HOMEHKJIATYPE.
Perrenne npakTHUecKUX 3aJaHui MO Kiaccu(UKau, HOMEHKIATYpe U XUMHUUECKUM QopMyIaM
HEOPTraHMYECKUX BEIIECTB Pa3INYHbBIX KIacCOB (yrapHBIN ra3, YrIIEKUCIIBINA Ta3, aMMHAK, TalieHas N3BeCTb, 2

HeTalleHas U3BeCTh, INThEBAs CO/Ia M JPYTUX): Ha3bIBaTh U COCTABIATH (POPMYIIBI XMMUYECKHUX BEIIECTB,
OTIPEIETAThH IPUHAIEKHOCTD K KIIaccCy.

Wcrournkn xuMudeckoil nHpopmanmu (CpecTB MacCoOBOM nHpopmanuy, cetb VIHTepHeT U npyrue). [lonck
MHQOPMAIINH 1T0 HA3BAHUAM, HACHTH(DHKATOPAM, CTPYKTYPHBIM popmMyam

11




Tema 3.2. dusuxo-

OcHoOBHOE coJep:KaHue

XMMHYECKHE Teopernueckoe o0yuenne 6

CBOJICTBA Mertambl. O0mue pusznueckue 1 XMMHYeCKHe cBOWCTBa MeTasioB. Crioco0bl mosry4eHust. 3HaueHue METaJJIoB 1

HEOpTraHMICeCKUX HEMETaJJIOB B IPUPOJE U KU3HEAEATEILHOCTH YelIOBeKa U opraHu3MoB. Koppo3ust MeTaioB: BUABI KOPPO3HH, 2

BCHICCTB CIOCOOBI 3aIIUTHI METAIJIOB OT KOPPO3UH
Hemerasmnsl. O0uire ¢pusnyeckue n XMMHUYECKHE CBOMCTBA HEMETAJUIOB. THIIMYHBIE CBOWCTBA HEMeTaIoB [V~
VII rpynn. Kinaccudukanus 1 HOMEHKIaTypa COeIMHEHNI HeMeTauoB. KpyroBopoTsl OMOTEHHBIX SJIEMEHTOB B 2 OK 01
IpUpOAe OK 02
XuMHuecKkue cBOIiCTBa OCHOBHBIX KJIaCCOB HEOPTaHMUYECKUX BEILECTB (OKCUIOB, THAPOKCHUIOB, KUCIIOT, CONEH 1 MK 4.1.
Jip.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX COSAUHEHHH, BBICIINX OKCUIOB U 2 IK 4.3.
THIPOKCUIOB
IIpakTHyeckue 3aHATHS 2
CocTtaBieHHe YpaBHEHUI XUMUYECKHX PEaKIHii ¢ y4acTHEM MIPOCTHIX U CIO0XKHBIX HEOPTaHUIECKHUX BEIECTB:
METAJUIOB M HEMETAJIJIOB; OKCHJIOB METAJLIOB, HEMETAIJIOB ¥ aM(OTEPHBIX HJIEMEHTOB; HEOPTaHUIECKUX KUCIIOT,
OCHOBaHHH M aM()OTEPHBIX THAPOKCHIOB; HEOPIAHUUECKHUX COJIEH, XapaKTePHU3YIOIIIX UX CBOWUCTBA. 2
Permenne npakTHKO-OPUEHTHPOBAHHBIX TEOPETUUECKHX 3aJaHNI Ha CBOWCTBA, COCTAB, IOJydeHNE U Oe30I1acHOe
WCTIOJIb30BaHHUE BAKHEHIINX HEOPTaHWIECKUX BEUIECTB B OBITY U NIPAKTHUECKOHN NESITEILHOCTH YSJIOBEKA

Tema 3.3. OcHOBHOe cofiep:kaHue 2

Wnentudukanms JlaGopaTopHble 3aHATHS 2

HCOPTAHNICCKUX JlabopaTopHnas padoTa «aeHTH(UKAIINST HEOPTAHUIECKUX BEIIECTRY.

BCILCCTB Peienue sxkcnepuMeHTaANbHBIX 33]1a4 [0 XUMUYECKUM CBOMCTBAM METAIIJIOB U HEMETAIIJIOB, [0 pACIIO3HABAHUIO OK 01
U MOJIyYEHHIO COETUHEHNI METaJIJIOB U HEMETAILIOB. 1 OK 02
Wnentndukanns HEOPraHMIECKUX BELIECTB C HCIOIb30BaHNEM UX (PU3NKO-XMMHUYECKHX CBOWCTB, XapaKTEPHbBIX OK 04
KaueCTBEHHbIX peaknuii. KauecTBeHHBIE peaknny Ha cynb(ar-, KapOoHAT- U XJIOPHI-aHUOHBI, Ha KATHOH
aMMOHUS

KonrpoabHas CBoiicTBa HEOPraHUYECKHX BEIECTB 2

pa6ora 2

Paspgen 4. CTpoeHue U CBOHICTBA OPTraHHYECKHX BElIeCTB 24

Tema 4.1. OcHOBHOE coJep:KaHHE 4

Knaccuduxanmus, Teoperuyeckoe o0yuenue 2

CTPOCHHUC H IosiBeHye n pa3BUTHE OPraHUYECKON XMMHU Kak Hayku. [Ipenmer opranndeckoil XuMuu. MecTo 1 3HaueHue

HOMCHKJIATypa OpraHUYeCKON XUMHUH B CHCTEME €CTECTBCHHBIX HAYK. OK 01

OPraHN4CCKHX XuMHUECKOe CTPOECHUE KaK MOPAJOK COEJUHEHUS aTOMOB B MOJIEKYJIE COITIACHO UX BaJ€HTHOCTU. OCHOBHBIE

BCHICCTB MOJIOXKEHUSI TEOPUU XUMHUECKOTO CTPOCHUS OpraHndeckux coeanHenuii A.M. bytnepoBa. YrinepoaHslii ckenet IIK 1.6.
OpPraHUYECKON MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BELIECTB OT XMMUYECKOT0 CTpoeHUs Monekyn. M3omepus u 5 MK 2.4.

HU30MEPBL.

Ionstue o pyHKIMOHANBEHON Tpymiie. Pagukan. [IpuHINTB KITacCUpUKAINKA OPTaHNY €CKUX COCTUHEHUH.
MesxayHapoaHas HOMEHKIIATypa W IPUHIHAITEI HOMEHKIIATyphl OpraHNuecKux coeanHeHui. [lonsatre 00
a30TCOJIEPKAINX COSTUHEHMIX, OMOJIOTMYECKN aKTUBHBIX BellecTBax (yriieBoax, JKupax, oemkax u 1p.),
BBICOKOMOJICKYJISIPHBIX CO€AMHEHISIX (MOHOMED, TTOJIUMED, CTPYKTYPHOE 3BEHO)
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HpaRanecxne 3AaHATHHA

HomeHkiaTypa opraHM4ecKux COeTMHEHUH OTIENBHBIX KJIACCOB (HACHIIICHHbIE, HEHACHILIIEHHBIC U
apOMaTHYECKHUE YTIIEBOJOPO/IBI, CIIUPTHI, ()EHOIIBI, aTbIAETH/Ibl, KETOHBI, KAPOOHOBBIE KHCIIOTHI U JIP.)
CocraBiieHHE MOJTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX ()OPMYJI OPraHMYECKUX BEIECTB OTACIBHBIX KJIACCOB,
UCIIONB3Ysl MX Ha3BaHMS [0 CHCTEMAaTHYECKOI U TPUBHAILHOW HOMEHKIIAType (ITHIICH, alleTUIICH, [IHLCPHH,
(heHomn, hopManBAETH, YKCYCHAS KUCIIOTA, TIAIUH). PacueTsl nmpocTeiiei popMyisl OpraHnIecKon
MOJICKYJIBI, HCXOJSl U3 DJIEMEHTHOTO cocTaBa (B %)

Tema 4.2. CpoiicTBa
OpTaHUYECKHUX
COEIMHEHUI

OcHOBHOe cojiep:kaHue

12

Teopernueckoe o0yuyeHue

Ou3NMKO-XMMHYECKHE CBOMCTBA OPraHMYECKUX COETUHEHUH OT/IENBHBIX KI1acCOB (0COOCHHOCTH KilacCH(pHKaIK
¥ HOMEHKJIATypBl BHYTPH KJIacca; TOMOJIOTHYECKUH psit 1 o01mmast hopMyIia; H30MepHsl; pU3NIECKHEe CBONCTBA,;
XMMHYECKHIE CBOMCTBA; CIIOCOOBI MOTYUCHHS):

— IMPEACIIbHBIC YTJICBOAOPOAbI (aJ'IKaHLI u I_[I/IKJ'IOH.J'IKEIHBI). FOpeHI/IC METaHa KaK OMH U3 OCHOBHBIX HCTOYHHUKOB
TCIJIa B IPOMBIINIJICHHOCTHU U 6I>ITy. CaoiicTBa MPUPOAHBIX YITICBOAOPOAOB, HAXOXKACHHUE B IPUPOAC U
MNPUMCHCHUC AJIKAHOB;

— HCOPCACIbHBIC (aJ'IKeHLI, AJIKMHBI 1 aJ'IKaI[I/ICHLI) 1 apOMaTHYCCKUC YIJICBOAOPOAbI. FopeHI/Ie alCTUJICHAa KaK
HMCTOYHHK BBICOKOTCMIICPATYPHOT'O IJIAMEHHN JJISI CBAPDKU U PE3KU METAJJIOB

— KHCIIOPOJICOTCPIKAIIIe COSIIMHEHUS (CIUPTHI M (PEHOIIBI, KapOOHOBEIE KHCIOTHI M (D UPHI, aNbICTHABI U
KETOHBI, )KHUPBI, YTIeBOAb!). [IpakTHdeckoe MpuMeHEeHNE STUIICHTIINKONIS, TIIUIepuHa, (perona. [Ipuvmenenme
(hopMmanpaernna, aneTaabAerIa, YKCYCHOW KACIOTH. MBIIa KaK COJIM BRICIIAX KapOOHOBBIX KHCIOT. Moromue
CBOMCTBA Mblja

— a30TCcoJIepXKAIIe COCTMHEHUS (AMUHBI 1 aMHHOKHUCIIOTHI, O€JIKM). BEICOKOMONEKYIIIpHbIE COCTUHEHUS
(cuHTeTHYECKHE U OMOJIOTMYECKH-aKTUBHBIE). MOHOMeEp, OJINMeEp, CTPYKTYpHOE 3BeHO. [lommmMepusanus
3TUJIEHA KaK OCHOBHOE HAllPaBIICHUE €0 UCIIOIb30BaHMU.

I"'eneTnyeckast CBA3b MEXJy KJIACCAMU OPraHUYECKHX COSTUHEHHUN

HpaKTuquKne 3aAHATHA

CBoiicTBa OpraHUYECKUX COCIMHEHNH OTAEIBHBIX KJIACCOB (TPUBHAIbHAS U MEXIyHAPOIHAS HOMEHKIATYpa,
XUMHWYECKHE CBOWCTBA, CIOCOOBI MOTYYEHHUS): IPeIesIbHbIE (aJIKaHbI U ITUKIOAIKAaHbl), HENpeAeIbHbIe (aJIKEeHEI,
QJIKUHBI U aJIKaINEHBI) U apOMATHYECKUE YIIIEBOAOPO/Ibl, CHIUPTHI U (DEHOIIBI, KAPOOHOBBIE KUCIIOTHI M I(UPBI,
aNbJeTU/Ibl U KeTOHBI, aMMHBI I AMUHOKHCIIOTHI, BRICOKOMOJIEKYJISIPHBIE COSIMHEHN. 3aJaHNs Ha COCTaBICHUE
yYpaBHEHUH XUMUYECKUX PEAKIUi C yYaCTHEM OpPraHWYEeCKHX BEIECTB HA OCHOBAHUH MX COCTAaBa M CTPOCHHUS

CocTaBieHHe CXeM peakIui (B TOM YHCIIe MO MpeI0KEHHBIM IENoYKaM MPEBPAIeHHI), XapaKTePU3YIOIINX
XUMHWYECKHE CBOWCTBA OPTaHWYECKUX COSTMHEHNH OTAEIBHBIX KIaCCOB, CIIOCOOBI MX MOIyYEHUS U Ha3BaHHE
OpPraHUYECKUX COECIMHEHUI M0 TPUBHAIBHOMN MM MEXYHAPOAHONW CHCTEMaTHYECKONH HOMEHKIIATYpE.
Pemenne npakTUKO-OpHEHTUPOBAHHBIX TEOPETHUECKUX 3alaHUM HA CBOIICTBA OPTraHUYECKUX COEANHEHUH
OTJEJIbHBIX KJIACCOB

OK 01
OK 02
OK 04

K 4.1.
[IK 4.3.

Tema 4.3.
Unentudukanms
OpraHUYEeCKHUX
BEIIECTB, X

OcHOBHOE coJep:KaHue

Teopernueckoe o0yueHne

Brooprannueckue coequaenus. [IpuMenenne u Gnomorndeckas poib yrieBoaoB. OKHUCICHNE YTIIEBOJOB —
WCTOYHHUK YHEPTUU KUBBIX Oprann3MoB. O0IacTH NPUMEHEHUST aMHHOKHCIOT. [IpeBpaleHust OSTKOB MHIIH B

OK 01
OK 02
OK 04
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3Ha4YeHUE U opranusMme. bruonornueckue GpyHkimu OenkoB. bruonornueckue GpyHKINHU KUPOB. Poib opraHnueckoi XMMuM B
IIpUMEHEHHE B peuieHuy npodJieM MUIIEeBOi 0e301acHOCTH I[IK 2.4.
OBITOBOM 1 Ponb opranndeckoii XuMHUM B pelIEHHH POOJIeM PHEPreTHUECKOH 0€30aCHOCTH, B Pa3BUTHH MEUIIUHEL,
HPOU3BOJCTBEHHON CO3/1aHHM HOBBIX MaTe€pHaJIOB, HOBBIX HCTOUYHHKOB YHEPTUU (aNbT€pPHATHUBHBIE HCTOYHUKU SHEpTruu). OMmacHOCTh
ACATETBHOCTH BO3JICHCTBYS Ha ’KHUBBIE OPTaHU3MBI OPTAaHMUECKHUX BEIIECTB OTACIBHBIX KITaCCOB (yIJIEBOJOPOIBI, CITUPTEHI, 2
4CI0BCKaA (heHOIBI, XJIIOPOPTaHUIECKUE TIPOU3BOAHBIC, alIBACTHIBI U JIP.), CMBICT ITOKA3aTeNs MIPEIeIbHO JOMyCTUMOMN
KOHLIEHTPaL1H
JlaGopaTopHble 3aHITHSA 2
JlabopatopHas paboTa: “VaeHTHUKAINS OPTaHUIECKUX COCTMHEHUHN OT/IIFHBIX KJIACCOB™
Wnentrndukanns opraHudecKuX COSANHEHNH OTACTIBHBIX KJIAcCOB (Ha MPUMEpE anbeTHII0B, KpaxMmaa,
YKCYCHOM KHCIIOTBI, OETIKOB | T.II.) C HCTIOJIb30BAHUEM HX (PU3UKO-XMUMHUECKHX CBOHCTB M XapaKTEPHBIX 2
Ka4eCTBEHHbIX peaknunii. JleHaTypanus Oenka rmpu HarpeBaHuH. L{BeTHBIE peaknnu OenkoB. Bo3HUKHOBEHNE
AHAIIMTHYECKOTO CUTHAJIA ¢ TOYKH 3PEHUs] XUMUYIECKHUX MPOLECCOB MPU MPOTEKAHNH Ka4YECTBEHHON pEaKIHH,
TIO3BOJISIOIIECH HICHTH(HUINPOBATH MPEATIOKEHHBIE OPraHNIECKHIE BEIECTBA
Konrponbnas CrpykTypa 1 CBONCTBA OPraHUYECKHX BELIECTB 2
padora 3
Paspea 5. KuHernyeckue ¥ TepMOJUHAMUYECKHE 32aKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKUX pPeakuuii 4
CkopocTb OcHOBHOE cojiepKaHue 2
XMMHYECKHX Teoperuyeckoe o0yueHue 2 OK 01
PCaKIHUL. CKOpOCTh pPeakIiiy, e¢ 3aBUCHMOCTh OT PAa3IMYHBIX (DAKTOPOB: MIPUPOJIBI pEearupyroMnuX BEIIECTB, OK 02
Xumuyeckoe KOHLEHTpALMHU pEearupyrolMX BEIIECTB, TEMIEPATYPH] U IUIOLIAAN PEAKIIMOHHOM MOBEPXHOCTH. TennoBbie IIK 1.4.
paBHOBECHC 3(h(HeKTH XUMUYECKUX PeaKInil. DK30- U SHAOTCPMHUUECKUE, PEAKIINH. 2 MK 1.5.
OO6paruMocTh peakuii. XMMHYecKoe paBHOBECHE M €r0 CMENIeHHEe MO AeHCTBUEM Pa3IMYHBIX (DaKTOPOB MK 1.6.
(KOHIIEHTpanus peareHTOB WM IPOTYyKTOB PeakIiy, AaBJIeHUE, TeMIepaTypa) sl CO3AaHUS ONTHMAIbHBIX
YCJIOBUM NPOTEKaHUsl XUMHU4ecKux npoueccos. [Ipunnun Jle Ilarense
IIpakTHyeckue 3aHATHS 2 OK 01
Permenne npakTHKO-OPUEHTHPOBAHHBIX 33/IaHUH HA aHAIN3 (PaKTOPOB, BIMIONINX HA N3MEHEHHE CKOPOCTH OK 09
XUMHYECKOH peaKIiy, B T.4. C TIO3UIIH IKOJIOTHYECKH 11eIeCO00pa3HOro MOBEACHUS B OBITY U TPYAOBOH MK 2.1.
JIESITETIBHOCTH B IIEJISIX COXPAHEHMS CBOETO 370POBBS M OKPY’KaIOLIeH MPUPOIHOH Cpebl. 5 K 2.2.
Pemenue npakTuko-OpUEHTUPOBAHHBIX 3a1aHUM Ha puMeHenue npuHuuna Jle-Illarense nus HaxoxaeHus
HaINpaBJIEHUs CMEIIEHUS pPaBHOBECHS XUMHYECKON peakIny U aHaJIu3 (pakTopoB, BIHSIONINX HA CMEIICHNE
XHUMHYECKOTO PAaBHOBECHS
Pa3gen 6. PacTBOpBI 4
Tema 6.1. OCHOBHOE cojiep:KaHne 2 OK 01
ITonsitue o TeopeTHyeckoe 00ydeHue 2 OK 06
pacTBopax PactBopenne xak ¢pusuko-xuMudecknii mpomuecc. Pacteopsl. CiocoObI IPUTOTOBIEHHUS PACTBOPOB. OK 08
PactBopuMocTs. MaccoBast 101 pacTBOPEHHOTO BemiecTBa. CMBICH TIOKa3aTeNs NpeaebHO JOMYCTHMOM 1
KOHIICHTPAIMH U €TO UCTIONb30BaHHE B OLIEHKE 3KOJIOTHIECKOI 0€301MacHOCTH. gﬁ j;
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[IpaBuita 5KOJIOrMYECKH L1EJIECO00PA3HOTO MOBEACHHS B OBITY M TPYOBOM JESTEIBHOCTH B IIEJISIX COXPAHEHUS
CBOETO 3/I0POBbs U OKPY>KarolIel IPUPOAHOM Cpe/ibl; OaCHOCTh BO3AECHCTBHS Ha )KUBbIE OPTaHU3MBI
OTIPEZICTICHHBIX BEIIECTB.

Pemmenne npakTHKO-OpUEHTHPOBAHHBIX PACUCTHBIX 33JaHMH HA PACTBOPHI, HCIIOJIb3yEMBIE B OBITOBOII 1
MPOU3BOJICTBEHHOH IEATEILHOCTH YEIOBEKa

Tema 6.2. OCHOBHOE coJep:KaHue 2 OK 01
Hccnenosanne JlaGopaTopHble 3aHATHS 2 OK 02
CBOJICTB PacTBOPOB | JIaGopatopHas pabota «[IpHroTOBJICHHE PACTBOPOBY. OK 04
[IpuroroBneHne pacTBOPOB 3aJaHHOH (MaccoBOM, %) KOHIEHTpanuH (C MPaKTUKO-OPUECHTUPOBAHHBIMHA
BOIPOCAMM) U OTIpeIeNieHHe CPE/Ibl BOAHBIX PACTBOPOB. 2 1K 1.6.
Pemmenne 3aa4 Ha PHTOTOBIEHHE PACTBOPOB 1K 2.4.
IIpodeccuonabHO-OPHEHTHPOBAHHOE COep:KaHue (CoepKaHie MPHKJIATHOTO MOAYJIs)
Paznen 7. Xumusi B ObITY H IPOU3BOJACTBEHHOM 1€SITEJILHOCTH Yel0BeKa 6
Xumus B ObITY 1 OCHOBHOE Cco/iep:KaHue 6
NpOU3BOJCTBEHHON | TeopeTHdeckoe 00ydeHne 2
ACATEILHOCTH Hogeiimme qocTmkeHAS XUMAYECKO HAYKH U XUMUYECKOW TEXHOJIOTHH. POk XuMuu B obecrieueHIH
1CII0BEKA 9KOJIOTUYECKOH, YHEPTeTHUECKON 1 MUIICBOI 0€30MAaCHOCTH, Pa3BUTHH MEAWIMHEL. [IpaBuiia IONCKa U aHAJII3a 1 OK 03
XMMHUYECKON HHPOPMANU U3 PA3IMIHBIX HCTOYHHKOB (Hay4Hast M yaeOHO-Hay4dHasl JUTepaTypa, CpeiCTBa OK 04
MaccoBoii nHpopmarmn, cetb HTEpHET) OK 05
IpakTHYecKHe 3aHATHS OK 06
[Nownck 1 aHann3 keiicoB 0 MPUMEHEHHN XMMUYECKUX BEIIECTB U TEXHOJIOTHII ¢ yueToM Oyaymei
npodeccHoHaNBHO NEeATeILHOCTH 110 TEMaM: BaKHEHIINE CTPOUTENIbHBIE MaTepUalIbl, KOHCTPYKIIMOHHBIC
Marepuabl, Kpacku, CTEKII0, KepaMuKa, MaTepualibl JUIsl SJIEKTPOHUKH, HAHOMATepHaJibl, TEKCTUIILHBIE BOJIOKHA, 1
MCTOYHMKHU SHEPIUH, OPraHUYECKUE U MUHEPaJIbHbIE YA00pEHHsI, JIEKApCTBEHHbIE BEIECTBA, OBITOBAs XUMHUSI.
3amuTa: [IpencraBieHue pe3yabTaToB pellieHns KeHcoB B popMe MUHHU-/IOKIIA/A C TIPe3eHTalnel
IIpome:kyToUYHasi aTTeCTAIUS 1O TUCHUILINHE (3a4eT) 2
Bcero 66
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3. YCJIOBUS PEAJIM3AIIMU YYEBHOI'O TIPEJIMETA
3.1. TpeGoBaHNsi K MUHUMAJLHOMY MATEPUAIBHO-TEXHUYECKOMY O0ecre4eHHI0
Y4eOHbIi peaAMeT peau3yeTcsi B KaOMHETe €CTECTBEHHOHAYYHBIX JTUCIUTUIHH.

O6opynoBanue kabwHeTa (J1abopaTopuu) B COOTBETCTBHUH ¢ PacmopspkeHHeM JeKaHa

dakynapTera CITO Ne 212-68-04/23 ot 27.01.2023 1.

3.2. UndopmanmonHoe odecreyeHne 00y4eHus
Ilepeyennb yueOHbIX M3aaHuii, UHTEepHET-pecypcoB, 10NMOJTHUTEIbHOI JUTEPATYPbI
OCHOBHbIE UCTOYHUKHU:

1 Huxonsckuii, A. b. Xumus : yaeOHUK ¥ IPAKTHKYM ISl CPETHETO NMPO(HECCHOHAIBHOTO
oOpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-e u3j., nepepa0. u 10m. —
Mockga : U3narensctBo FOpaiit, 2023. — 507 ¢. — (IIpodeccuonansHoe 00pa3oBaHue).
— ISBN 978-5-534-01209-5. — TekcT : anekTpoHHbIi // O0pa3oBarenbHas miaTdopma
IOpaiir [caiit]. — URL: https://urait.ru/bcode/513537

2 Xumwus. 3a1a4HuK : ydeOHOe mocolue Aiis cpeaHero npodeccuonaibHoro oopazoBanus /
10. A. JleGenes [u ap.] ; mox obmient penakmaueii I'. H. ®aneeBa. — Mockaa :
UznatenberBo FOpaiit, 2023. — 236 ¢. — (IIpodeccnonansaoe oopazoBanue). — ISBN
978-5-9916-7786-8. — Texkct : anekrponHbIi // O6pazoBaTenbHast miardopma FOpait
[caiir]. — URL.: https://urait.ru/bcode/513091

JlononHuTEIHbHBIE UCTOYHHUKU:

1 Epoxun, 0. M. Xumus qiig npodeccuil 1 ciennaibHOCTENH TEXHUYECKOTO U
€CTECTBEHHO-Hay4HOTro npoduieit : yaeonuk [ana CI10] / FO. M. Epoxun, U. b.
KoBanesa. - 7-e u3z., crep. - Mocksa : Axkagemus, 2020. - 496 c. : un. -
(ITpoeccronansHoe oOpazoBanue. O01IE00pa3oBaTEIbHbIE TUCHMITIMHEL). - Bubnuorp.:
c.492. - ISBN 978-5-4468-8661-6 : 1078.00 p. - TekcT : HEMOCPEICTBEHHBIH

NuTepHeT-pecypcesr:
1 TocynapctBenHast oOpazoBarenbHas muaTdopma «Poccuiickast a3MeKTpOHHAS IITIKOJIay. -

URL.: https://resh.edu.ru/
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4. KOHTPOJIb 1 OINEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O
HNPEIMETA

KoHTposib 1 OIlEHKa pe3ynbTaTOB OCBOCHUS Y4E€OHOrO IpeIMeTa pacKpbIBAIOTCS uYepes3

JTUCIUTUTMHAPHBIE Pe3yIbTaThl, HANPABJICHHBIE HA (OPMHUPOBAHUE OOIIUX U POPECCHOHATHLHBIX

KOMHeTeHHI/Iﬁ I10 pasjgciiaM U TEMaM COACPKaHHUA yqe6Horo Marcpualia.

COOTBETCTBHUU C UX
IIOJIOXXCHUEM B
HepHOI[H‘IeCKOﬁ CHUCTEME

XUMHYECKUX 3emeHToB JI. M.

MenpeneeBa

Ne OK/IIK Mopnyas/Paznesn/Tema PesyabTaTt 00y4yenuns THIIbI OLIEHOYHBIX
MepOonpHATHI
| OcHOBHOe cojiep:KaHue
1 Pazgen 1. OcHOBBI DopMy.THPOBATH 0a30BbIE
CTPOEHHMsI BelecTBa MOHATHSA M 3aKOHbI XMMHHU
1.1 |OKO01 CrtpoeHne aToMOB CoCTaBIATh XUMUYECKHE 1. Tect «CtpoeHne aToMOB
XUMHUYECKHX JIEMEHTOB M |(hOPMYJIBI COETUHEHHUH B XMMHYECKHUX JIEMEHTOB U
MpUPOJa XUMHUECKOH CBSI3U |COOTBETCTBHU CO CTETICHBIO  [TIPHPOAA XUMHUIECKOH CBSI3H».
OKHCJICHHUS XUMHYIECKUX 2. 3aga4n Ha COCTaBJICHHE
3JIEMEHTOB, HCXOJIS U3 XUMHUUYECKHUX (HOPMYIT
BAJICHTHOCTH U JBYXaTOMHBIX COCTHHECHHN
3NIEKTPOOTPULIATEIIBHOCTH (oxcHa0B, Cynb(pUIOB, THAPUIOB
U T.IL.).
3. 3aaHus Ha UCIIOJIb30BaHHUE
XUMHUUYECKOU CUMBOJIUKU U
Ha3BaHUU COCIMHEHU 110
HOMEHKJIaType MeXTyHapOJAHOTO
COI03a TEOPETUYECKOH 1
MIPUKITaTHOW XUMHHU H
TPUBHUAIBHBIX Ha3BaHUH IS
COCTaBJICHUS] XHMHUYECKUX
(hopMyIT IByXaTOMHBIX
COeIMHEeHHH (OKCHIOB,
CyIb()UI0B, THAPUAOB U T.IL.) U
JIPYTUX HEOPTaHMYECKUX
COCIIMHEHHH OTJeNBHBIX KJIACCOB
1.2 |OKO0l Ilepuonuueckuii 3aKoH u Xapakrepu3oBarb 1. Tect «Metammuueckue /
OK 02 tabymna J[.1. MenneneeBa |XUMHUYECKUE SJICMEHTHI B HEeMeTaJlJIMIeCKHE CBOMCTBA,

AEKTPOOTPHUIATEILHOCTD H
CPOJICTBO K DJICKTPOHY
XUMHYECKHX JEMEHTOB B
COOTBETCTBHE C MX 3JCKTPOHHBIM
CTPOEHHEM U TOJIOKECHHEM B
NEPUOANYECKON CHCTEME
XUMUYecKux 3yemeHnTos J[. M.
MenneneeBay.

2. [IpakTryeckue 3agaHus Ha
YCTaHOBJICHUE CBSI3U MEXIY
CTPOEHHEM aTOMOB XUMHUYECKHUX
3JIEMEHTOB U MEPUOIUIECKUM
HU3MEHEHHEM CBOICTB
XUMHUYECKHX 3JIEMEHTOB U UX
COEJIMHEHUI1 B COOTBETCTBUU C
nosioxxeHueM Ilepuoguueckoi
CUCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHEIE
TEOpETUIECKHE 3a/IaHus Ha
XapaKTePU3aIUI0 XUMHUECKUX
3JIEeMEHTOB: «MeTandeckue /
HEeMeTaJNInuecKre CBOMUCTBA,
3JIEKTPOOTPULATENLHOCTD U
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OK/TIK

Mopyas/Pazagen/Tema

PesyabTaTt 00y4enns

Tunel oLEHOYHBIX
MepOnpHATHIA

CPOJICTBO K 3JIEKTPOHY
XAMHYECKHUX DJIEMEHTOB B
COOTBETCTBHE C HX JICKTPOHHBIM
CTPOCHHEM U TIOJI0KECHHEM B
NIEPUOJUYECKON CUCTEME
XAMHUYECKUX DJIEMEHTOB

J.1. MenneneeBa»

Paznen 2. Xumnueckune
peakuuu

XapakTepu30BaTh THIIBI
XHMHYECKUX peakuuid

KonTpoabHasi padora
«CTpoeHue BelecTBa U
XHMHUYECKHEe peaKkum»

21

OK 01
OK 04

Turbl XUMUYECKUX peaKkui

CoCTaBISTh PeaKIuU
COCIIHCHUS, PA3JIOKCHHUS,
oOMeHa, 3aMeIlCHUS,
OKHCIIUTEIBHO-
BOCCTAaHOBUTCIIbHBIC pCaKIIUn

1. 3agauu Ha cocTaBJICHUE
YPaBHEHUU PEaKIUi:

— COEIMHCHUS, 3aMEIICHHUS,
pas3ioxeHus, 0OMeHa;

— OKHUCJIUTEIBHO-
BOCCTAHOBHTEIFHBIX PEaKIIHN C
HCIIOJIb30BAHUEM METOa
AJIEKTPOHHOTO OanaHca.

2. 3agayn Ha pacyeT Macchl
BellleCTBa WM 00bEMa

ra30B [0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcce
wi 00bEMY OHOTO U3
Y4aCTBYIOIINX B PEAKIIUH
BEILIECTB; PaCUEThI

Macchl (00bEMa, KOJTHMYecTBa
BEIIIECTBA) IPOILYKTOB PEaKIUH,
€CJIM OJTHO U3 BEILECTB HMEET
TIpUMECcH

2.2

DNEeKTPOIUTHYECKAS
JUCCOLMAIAS U MOHHBIN
o0OMeH

CocTaBisiTh ypaBHEHHUS
XUMHWYCCKUX pCaKIIuu
MOHHOTO 0OMEHa C y4acTHeM
HCOPraHU4YCCKUX BECUICCTB

1. 3amaHus Ha cOCTaBJICHHE
MOJIEKYJISIPHBIX ¥ HOHHBIX
peaxkuuii ¢ yuacTueM KUCIoT,
OCHOBAaHUU U COJICH,
YCTaHOBJICHUE U3MEHEHHUS
KHUCIIOTHOCTH CPEJIbI

2. JJaboparopuas pabota "Tumsl
XUMHUYECKHUX peakiui”

Pazgen 3. Ctpoenue u
CBOMCTBA
HEOPraHMYeCKHX BellecTB

HccnenoBarh crpoeHue u
CBOIICTBA HEOPIAaHUYECKHUX
BelllecTB

KonTponbnas padora
«CBOICTBAa HEOPTrAaHMYECKHX
BelIeCTB)
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Ne OK/IIK Mopnyas/Paznesn/Tema PesyabTaTt 00y4enns THIBI OLIEHOYHBIX
MepOnpHATHIA
3.1 |OKO03 Knaccudukarpus, Kiaccudunuposars 1. Tect «HoMeHnknatypa u
K 1.2. HOMEHKJIATypa U CTPOEHHE |HEOPraHMYECKUE BELIECTBA B |Ha3BaHUE HEOPraHUYECKUX
K 1.4. HEOPraHUYECKUX BEILECTB |COOTBETCTBUU C UX CTPOCHHUEM |BELLIECTB UCXOMS U3 UX
K 1.5. XUMHYIECKOH (POPMYITBI WITH
IK 1.6. COCTaBJIEHHE XUMHYECKOH
K 2.4. (hopMyIIBI HICXOS U3 HA3BaHUS
K 4.1. BEIIECTBA 110 MEXTYHAPOJHOH
I1IK 4.3. WJIU TPUBUAJIBHON
HOMEHKJIaType».
2. 3agauu Ha pacyeT MaccoBOU
JI014 (MacChl) XUMHUECKOTO
J/eMeHTa (COeIMHEeHNUs) B
MOJIEKyJie (CMecH).
3. [IpakTuueckue 3aanus 1Mo
KIIacCU(pUKaINK, HOMEHKJIAType
1 XUMHUYECKUM (opMyIaM
HEOPraHUYECKHX BEIIECTB
Pa3JINYHBIX KJIACCOB.
4. IIpakTH4ecKue 3aaHusl Ha
onpeneseHne XUMUYECKON
AKTUBHOCTH BEILECTB B
3aBHCHUMOCTH BHJa XUMHYECKON
CBSA3M U TUIIA KPUCTAJUINYECKOU
peeTKu
3.2 |OKO04 DU3HKO-XUMUYECKUE VYcranaBnuBaTh 3aBucuUMOcTh | 1. Tect «OcobenHocTH
OK 05 CBOWCTBA HEOPTAHUYECKUX | (PH3UKO-XUMHUUCCKUX CBOMCTB |XMMHYCCKHX CBOHCTB OKCHIIOB,
OK 06 BEILICCTB HEOPraHMYECKUX BEIIEeCTB OT |KHCIOT, OCHOBAaHUH,
K 1.2. CTPOCHHUS aTOMOB U MOJICKYJI, |aM(pOTEPHBIX THAPOKCHUIOB U
K 1.4. a TaKXKe TUra coJiei».
K 1.5. KpUCTAUTMYECKON peleTkn  |2. 3aJaHus Ha COCTaBJICHHE
[IK 1.6. YpaBHEHHUN XUMHYECKUX
K 2.4. peakuuii ¢ yyacTueM IPOCTHIX U
K 4.1. CJIOXHBIX HEOPraHUYECKUX
T1IK 4.3. BEIIECTB: OKCHUJOB METAJIJIOB,
HEMETaJJIOB ¥ aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKHUX
KHUCJIOT, OCHOBAHHH U
aM(pOTEPHBIX THAPOKCHUIOB,
HEOPraHU4YeCcKuX CoJjel,
XapaKTepU3yIOUINX UX CBOMCTBA
1 CIIOCOOBI TTOTyIEHHUSL.
3. [IpakTUKO-OpUEHTUPOBAHHbIE
TEOpeTUYECKHE 3a1aHusl Ha
CBOWCTBA U MOTYy4YEHUE
HEOPTaHMYECKUX BEIIECTB
3.3 |OKO1 Wnentndukams Hccnenosats kauectBeHHble | 1. [IpakTiko-opneHTHpOBAaHHBIE
OK 02 HEOPraHUYECKUX BEIECTB |pEaKkLUu HEOPTaHUYECKUX 3a/laHus 110 COCTABJICHUIO
OK 04 BEILECTB XUMHUYECKUX PEaKIIii ¢

y4JacTHEM HEOPTaHMYeCKUX
BEIIIECTB, UCHOJIB3YEMBIX JUISI HX
HUACHTU(DUKAIHY.
2.JIabopaTopHast paboTa:
“Unenrndukanys
HEOpraHWYECKHUX BEIIECTB”

19




OK/TIK

Mopyas/Pazagen/Tema

PesyabTaTt 00y4enns

Tunel oLEHOYHBIX
MepOnpHATHIA

Paznen 4. Ctpoenue u
CBO#iCTBa OPraHM4ecKUX
BelllecTB

HccnenoBarh crpoeHue u
CBOICTBA OPraHNYecKUX
BeIlleCTB

KonTponbnas padora
«CTpoeHHe U CBOHCTBA
OpPraHN4ecKHX BellecTB»

4.1

OK 08
OK 09
MK 1.2.
IK 1.4.

Knaccudukanus, crpoenue
U HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

Kiaccudunuposars
OpraHUYECKHE BEIeCTBA B
COOTBETCTBUHM C UX CTPOECHHEM

1. 3aganus Ha cocTaBJeHHE
Ha3BaHUI OpPraHUYeCcKUxX
COCIMHECHUII 110 TPUBUAIBHOU
WJIM MEKIYHapOIHOM
CHCTEMAaTHYECKON
HOMEHKJIAType.

2. 3amaHns Ha COCTaBICHHUE
TIOJTHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (popmyIt
OpPraHUYECKUX BEIECTB
OTJENbHBIX KIIACCOB.

3. 3ajauu Ha ompeseneHue
npocreiimieii Gopmysl
OpPraHUYECKON MOJIEKYJIBL,
UCXOJIS U3 3JIEMEHTHOTO COCTaBa
(8 %)

4.2

OK 01
OK 02
OK 04

K 4.1.
[IK 4.3.

CBolicTBa OpraHMYECKUX
COEIMHEHN

VcTaHaBiImBaTh 3aBUCHMOCTD
(1)I/ISI/IKO'XI/IMI/I‘ICCKI/IX CBOICTB
OpPraHn4CeCKUX BEIIECTB OT
CTPOCHUA MOJICKYJI

1. 3amaHus Ha cocTaBleHUE
YpaBHEHHH XUMHYIECKUX
peakuuii ¢ yqacTueM
OpraHUYECKUX BEIIEeCTB Ha
OCHOBAaHUH HX COCTaBa U
CTPOCHHUSL.

2. 3ajaHus Ha COCTaBJICHHE
YPaBHEHHUN XMMHYECKUX
peaKnuii, WUTIOCTPUPYIOIINX
XMMHYECKHE CBOMCTBA C YIETOM
MEXaHU3MOB NPOTEKaHUS
JAHHBIX peaKknuii n
TEHETHYECKOH CBS3H
OpPraHHUYECKUX BEIIECTB Pa3HBIX
KJ1acCOB.

3. PacueTHsle 3a1auu 110
YPaBHEHHUSAM peaKLuil ¢
y4acTHEM OpPTaHHYECKUX
BEIIIECTB.

4. JlaboparopHas paboTa
“IIpeBpanieHust OpraHu4eCcKIX
BELLECTB IpU HarpeBaHUuM"

4.3

OK 01
OK 02
OK 04
[IK L.5.
[IK 1.6.
K 2.4.

Wnentudukarms
OpraHMYECKUX BEIIECTB, UX
3HaueHWE U MPUMEHEHHE B
OBITOBOH 1
MIPOU3BOJICTBEHHON
JIeITEILHOCTH YeJIOBEKA

HccienoBats KaueCTBEHHBIE
peaKHI/II/I OpI‘aHI/I'-IeCKI/IX
COEJIMHEHHH OTAENILHBIX
KJ1acCOB

1.IIpakTuKO-OpUEHTUPOBAHHbIE
3aJJaHMA [0 COCTaBJICHHUIO
XUMHUYECKUX PEAKIHii C
YYacTHEM OpPTaHHMYECKUX
BEIIECTB, B T.4. HCIIOJIB3yEMBIX
JUTSA UX UAeHTH(GHUKAINN B OBITY
Y TIPOMBIIIITIEHHOCTH.
2.JIabopaTopHast paboTa:
“UnenTndurkanys opraHnaecKux
COEJIIHEHU OTJENIbHBIX
KJIacCcOB”

Pa3znen 5. Kuneruueckue
U TePpMOAUHAMHUYECKH e
3aKOHOMEPHOCTH
NMPOTEeKAHUS XUMHUYECKUX
peakumii

XapakTepu3oBaTh BINsSTHHE
Pa3IMYHBIX (JAKTOPOB Ha
paBHOBeCHE H CKOPOCTH
XHMHYECKHX peaKumii
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Ne OK/IIK Mopnyas/Paznesn/Tema PesyabTaTt 00y4enns THIBI OLIEHOYHBIX
MepOnpHATHIA
5 OK 03 CKOPOCTb XMMUYECKHUX XapakTepu3oBath BIUSHHE [IpakTHKO-OpUEHTHPOBAHHBIC
OK 04 peakuuii. XUMHYECKOE KOHLEHTPALMU PEarupyouiX |TEOpETUUIECKUE 3alaHus Ha
paBHOBECHE BEIIIECTB ¥ TEMIIEPATyphl HA  |aHAIH3 (PAKTOPOB, BIMSIOIINX HA
CKOPOCTb XUMHYIECKUX HN3MEHEHHE CKOPOCTH
TIK 1.6. peakuuit XUMUYECKON pEeaKIH.
K 2.4. XapakTepu3oBaTh BIUSHUE IIpakTuKO-OpHEHTHUPOBAHHBIE
W3MEHEHHS KOHIICHTPAINN 3aJjaHusI Ha IPUMEHEHHE
BEILECTB, peakuuu cpeasl 1 |npuHnuna Jle-1laTense ais
TEMIIEpaTyphl Ha CMELIEHHE |HAXOJK/ICHHS HAIlPaBJICHHS
XMMUYECKOTO PaBHOBECHS CMEILECHHS PABHOBECUS
XMMHUYECKOH peakiy 1 aHaJIH3
(axTOpOB, BIUSIONINX HA
CMEIEHUE XUMUYECKOTO
paBHOBECHS
6 Pasnea 6. PacTBopbl HcciienoBaTh HCTHHHBIE
PacTBOPBHI € 3aAaHHBIMHI
XapaKTEePUCTHKAMHU
6.1 |[OKO03 [TonsTHe 0 pacTBOpax Paznuuars ucTUHHBIE 1. 3agauu Ha MPUTOTOBIIEHUE
OK 09 pacTBOpHI PacTBOPOB.
2. IIpakTUKO-OpUEHTUPOBAHHbBIE
TIK 1.6. pacyeTHble 3a1aHUA Ha
TIK 2.4. JUCIIEPCHBIE CUCTEMBI,
HCTIONb3yEMbIE B OBITOBOH U
TIPOU3BOICTBEHHOM
JeATeIbHOCTH YeIOBEKa
6.2 [OKO05 HccnenoBaHue CBOWCTB Hccnenorath hu3uko- JlabopatopHas padboTa
OK 06 pacTBOpOB XMMHYeCKHe CBOHCTBA “IIpUroToBI€HUE PACTBOPOB”
[IK 4.3. HCTUHHBIX PaCTBOPOB
1 IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/iep:KaHue (Coiep:KaHue NPUKJIATHOT0 MOAYJIsI)
7 Paznen 7. OueHnBaTh NOCJIAeACTBUS 3amura Keiica (¢ yuerom
Xumus B ObITY U OBITOBOM 1 Oyayuieii npogeccuoHaIbHOMI
NPOU3BOICTBEHHOM NMPOU3BOICTBEHHOM JeATeJIbHOCTH)

JACATECJBbHOCTH YE€J0BEKa

JeATEeJHLHOCTH YeJI0OBEKA C
MO3HUIINI DKOJOTHYECKOM
0€30IacHOCTH

OK 06

K 1.2.
[IK 1.4.
IIK L.5.
[IK 1.6.
K 2.4.
K 4.1.
K 4.3.

Xumus B OBITY U
IPOU3BOJCTBEHHOU
JeATEIIbHOCTU YeJIOBEKa

O11eHUBaTh MMOCIIEICTBUS
OBITOBOI U
MIPOU3BOICTBEHHOU
JIeITEeJIbHOCTH YEJIOBEKa C
MMO3UIIH KOJIOTHUECKOM
0e30IMacHOCTH

Keiic (c yaeTom Oymymieit
npoQeCCHOHATBHOM
JIeSITeIbHOCTH)
Bo3MoxHBIE TEMBI KEHCOB:
1. IloTemienne KiuMaTa u
BBICBOOOKIEHHE Ta30BBIX
THIIPATOB CO THA OKEaHa.
2. Bynyuue marepuansl ams
aBHa-, MallluHO- K
IpUOOPOCTPOCHHUS.

3. HoBble MaTepuasl AJis
COJIHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
PaCTUTEIHHBIX TPENapaToB
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