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INOACHUTEJIBHAA 3AIIUCKA

[IporpamMma o61ieo6pazoBarenbHON Y4eOHON TUCHUILTMHBI XUMHUS IIpelHa3HaYeHa JJi1 U3y4eHUs
xumun B @unuane ['BIIOY PX «UYepHOropckuii ropHO-CTPOUTENBHBIN TEXHUKYM», PEalU3yHOIIEM
o0pa3oBaTeNbHyI0 MPOrpaMMy CpelHEero ooimero oOpa3oBaHUA B IMpeleinax OCBOCHHS OCHOBHOM
oOpazoBarenbHoii mporpammbl CIIO Ha 0a3e OCHOBHOTO 00IIero oOpa3oBaHUs MPH IMOATOTOBKE
KBJIM(ULIMPOBAHHBIX PA00UUX U CITY>KaIIHX.

[TporpamMma pa3paborana Ha ocHOBe mpukaza Munnpocsenieaust Poccuiickoit denepanuu ot
23.11.2022 Ne 1014 «OG0 yTBepxkaeHu (heaepabHON 00pa30BaTEIbHOM MPOrPaMMbl CPEAHETO 00IIIero
obOpazoBanus» (3apeructpupoBano B Muntocte Poccum 22.12.2022 No 71763), B COOTBETCTBUU C
PekoMenpauusiMi 1O  MOJYYEHHIO  CpelHero obmiero oOpa3oBaHUsi B IMpeleiax  OCBOCHHUS
00pa3oBaTeNbHON MPOrpaMMBbl CpPEIHEro mpodeccuoHanbHOro obpa3oBanus (muchkMo JlemaprameHnra
rOCy/IapCTBEHHOW  MOJUTUKH B cdepe cpenHero mnpodeccuoHanibHOrO  0o0pa3oBaHusl U
npodeccuonanbHoro ooydenuss ot 01.03.2023 Ne 05-592), B cootBerctBuu ¢ ®PI'OC cpennero obmiero
o0pa3oBaHMs, MPEIbABISIEMBIX K CTPYKType, COACpPKAHMIO U pe3yibTaTaM OCBOCHHUS Yy4eOHOI
JUCLUIUIMHBI MaTeMaTuka (C M3MEHEHUusMH, rnpuka3 MunnpocBeuienust Poccuiickoit ®enepanun ot
12.08.2022 r. Ne 732 «O BHeceHHMU U3MEHEHUU B (enepalibHbIi rocyAapCTBEHHBIH 00pa30oBaTENbHBIM
CTaHJapT cpelHero obuiero oOpa3oBaHUs, YTBEPKACHHbIM NpUKa3oM MuHMcTEepcTBa 00pa3oBaHUS U
Hayku Poccuiickoit ®enepannu ot 17 mas 2012 r. Ne 413" (3apeructpuposan 12.09.2022 Ne 70034).

Copepxanue mnporpamMMmbl 0O0II€00pa30BaTENbHON JUCHMIUIMHBL «XHUMHS» HaIpaBJIEHO Ha
JOCTUKEHHE CISAYIOUINX LeJIei:

- dbopMHUpOBaHHE CHUCTEMBl XMMHYECKHUX 3HAHMM KaK Ba)KHEUIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, B OCHOBE KOTOPOH JIEXKAT KITFOUEBbIE MOHITHS, PyHIaMEHTaJIbHbIC
3aKOHBl U TEOPUM XUMHH, OCBOCHHUE SI3bIKa HAyKH, YCBOCHUE W IMOHHMAHUE CYLIHOCTHU JOCTYITHBIX
000011eHIIT MUPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIIEHHE C UCTOpUEH UX Pa3BUTHUS U CTAHOBIICHUS;

- dbopMHUpOBaHKE U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOJIaX MMO3HAHMS BEIIECTB U
XUMHYECKHUX PeaKIuil, HEOOXOAUMBIX JIJIsl IPUOOPETEHUS] YMEHHUI OPUEHTUPOBATHCS B MUPE BELLIECTB U
XUMHYECKHUX SBJICHUN, UMEIOIIUX MECTO B MMPUPOJE, B MPAKTUYECKON M MOBCEAHEBHOM )KU3HH;

— pa3BUTHE YMEHHH 1 ClIOCOOO0B JeSTENbHOCTH, CBSI3aHHBIX C HAOM0IeHHEM U 00BICHEHUEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJIIOICHUEM MPaBIII 0€30MTaCHOT0 0OpaIeHus C BEIIECTBAMU.

3agaum IMCHUIIMHBI:

1) chopMUpOBaTh MOHUMaHWE 3aKOHOMEPHOCTEH MPOTEKaHHs XMMHUYECKHUX IMPOIIECCOB U
SIBJICHUM B OKPY’KAIOIEH Cpelie, a TAKKE UX CBA3b C LEJIOCTHOM HAYYHOM KapTUHOW MHUpPA U IPYTUMHU
€CTECTBEHHBIMU HAayKaMU;

2) pPa3BUTh YMEHHSI COCTaBIATH (HOPMYJIBI HEOPTaHUYECKHX U OPraHMYECKUX BEIECTB,
ypaBHEHUS XUMHUYECKUX PEaKUUN, OOBICHITh UX CMBICI, HHTEPIPETUPOBATh PE3YIbTAaThl XUMHUECKUX
AKCIIEPUMEHTOB,

3) chopMupOBaTh HABBIKK MPOBEACHUS MPOCTEHIINX XHUMHUYECKHUX SKCICPUMEHTAIBHBIX
UCCIIEIOBAaHUM ¢ CcOOMIoieHneM TpaBuil 0e30macHOro oOpalleHus C BElIecTBaMU M JabOpaTOPHBIM
o0opyI0BaHUEM;

4) pa3BUTh YMEHHS HAXOAUTh, aHAIM3UPOBATh M UCIIOJIH30BaTh HHPOPMAIIMIO XUMUYECKOTO
XapaKkTepa U3 Pa3IMYHbIX WH(POPMAIMOHHBIX MCTOYHHKOB, BKJIOUAs yYEOHYIO JUTEPATYpPY, HAyUHBIE
myOIUKAIUU 1 UHTEPHET- PECyPCHI;

5) chopMupoBaTh yMEHHUS TPOTHO3UPOBATH TMOCIEACTBHS CBOCH JICSITEIBHOCTH |
XUMHYECKUX TPUPOAHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX IPOIECCOB, YUYUTHIBAs BO3MOXKHBIC
9KOJIOTUYECKHUE U COIUATBHBIC BO3JICHCTBUS;

6) chopMupoOBaTh MOHUMAHUE 3HAYMMOCTH JTIOCTHKECHUN XUMUYECKON HAyKH M TEXHOJOTHUH
JUTS Pa3BUTHUS COIMATBHON U TPOU3BOJCTBEHHON Cep C yMEHUEM MPUBOAUTH IPUMEPHI UX TPUMEHEHUS
B Pa3IMYHBIX c(hepax KU3HU.



OBIIAS XAPAKTEPUCTUKA YYEFHOU JUCHUNIJIMHBI XUMMUS

B O®OI'BIIOY PX UI'CT, peamusyromieM o00pa3oBaTelIbHYIO IpOrpamMMmy CpeIHero oOIIero
oOpaszoBanus B mpeaenax ocBoeHus OOII CIIO na 6a3e ocHOBHOro 00miero oOpa3oBaHUs, H3y4YECHUE
XUMHUH HMEET CBOM OCOOEHHOCTHU. DTO BBIpAXKAaeTCs B COAEPKAHUH OOydYeHHs, KOJIUYECTBE YacoB,
BBIJICJIIEMBIX Ha U3yYEHHE OTAEIBHBIX TEM IMPOTrPaMMBI, INTyOMHE UX OCBOCHUS 00yUarOIIUMUCs, 00beMe
U XapakTepe MPaKTUUYECKUX 3aHATUHN, BUAAX BHEAYJUTOPHONU CaMOCTOSTEIbHON paboThl 00YYarOIIMXCS.

W3ydenue  AMCUMIUIMHBI ~ XHMHUS  3aBepIIaeTCsl  MOJBEACHHWEM  HUTOroB B (opme
muddepeHIIMPOBAaHHOTO 3a4eTa B paMKaX MPOMEXKYTOYHOW aTrTecTaluy OOydYarolluxcsi B Ipolecce
ocoenuss OOIl CIIO na 0aze OCHOBHOro OOmIET0 OOpa30BaHMs C MOJYyYEHHEM CPEIHEro OO0IIero
oOpazoBanus. OOmMe KOMIETEHIIMH, IPEIyCMOTPEHHbIE pabodeil mporpaMMoil TUCIUIUIMHBI XUMHUS,
CUNTAIOTCS C(HOPMUPOBAHHBIMHE IIPH MPOXOXKICHUN 00YUYAIOIIUMUCS TPOMEKYTOYHOM aTTECTAIUH.

XUMUsL — 3TO HayKa O BEUIeCTBaX, UX COCTABE U CTPOCHHUH, CBOMCTBAX U MPEBPAICHUSIX, 3HAUCHUU
XMMHUYECKHX BEILIECTB, MATEPHAJIOB U MPOIIECCOB B MPAKTUYECKOMN IEATEIILHOCTH YEIOBEKa.

Copepxanne 0011e00pa3oBaTeIbHON y4eOHOW AMCHUUIUIMHBI XMMHSI HAlpaBlIEHO Ha YCBOEHUE
00y4JaromyMHUCsT OCHOBHBIX TOHSTHH, 3aKOHOB W TEOPHH XHMHUU; OBJAJEHHE YMEHHSMH HaOII0IaTh
XUMHUYECKHE SBJICHUS, MPOBOAMTH XUMHUYECKHH OSKCIEPUMEHT, MPOHM3BOAUTH pacyeTbl Ha OCHOBE
XUMHYECKHX (POPMYIT BEHIECTB ¥ YPAaBHEHUI XMUMHUYECKIX PEaKIIUH.

B mpouecce usydenuss xumuu y oOydarolUXcs pPa3BUBAIOTCA IO3HABATENbHBIE HHTEPECHl U
MHTEJUIEKTyaJIbHbIE CTIOCOOHOCTH, IIOTPEOHOCTH B CAMOCTOSTEIHFHOM IPUOOPETEHHs 3HAHUI 110 XUMHUH B
COOTBETCTBUU C BO3HHUKAIOLIUMH KU3HEHHBIMH IPOOJieMaMu, BOCIUTHIBACTCA OEpeXKHOE OTHOILIEHUS K
pUpPOJIe, TOHUMAaHUE 3I0pPOBOT0 00pa3a KU3HU, HEOOXOAUMOCTH MPEYTPEKIACHHUS SIBICHUH, HAHOCSIIIUX
Bpel 3J0pOBBI0O M OKpykaromeil cpene. OHM OCBaMBalOT MpPUEMBbl TPaMOTHOrO, 0e30MacHOro
UCTIOJIb30BaHUSI XUMHYECKUX BEIIECTB U MAaTEPUAIIOB, IPUMEHSIEMBIX B OBITY, CETbCKOM XO3SHCTBE M HA
MIPOU3BO/JICTBE.

[Ipu cTpyKTypupOoBaHHM COAEpKaHHUS 00IIe00pa3oBaTeIbHON Y4eOHOW TUCIMIUIMHBI IS
npodecCHOHATBHBIX 00pa30BaTEeNbHBIX OpPraHU3alUM, peanu3yoUMX 00pa30BaTENbHYI0 IMPOrpamMmy
cpennero oOmiero obpaszoBanusi B mpezenax ocBoeHus OIIOIT CIIO nHa 6aze OCHOBHOTO 001IEro
00pa30BaHus, YYUThIBaJach OOBEKTHUBHAs pEalbHOCTh — HEOOJBIION 00bEM 4YacoB, OTMYIIEHHBIX Ha
U3yYeHHe XHMHUU M CTPEMJICHHE MaKCHMAaJbHO COOTBETCTBOBATH HJIESIM pa3BUBAIOUIETO OOydYEHHUS.
[TosTOMy TeopeTHuecKHe BOIMPOCHl MAaKCUMAaJbHO CMEIEHbl K Hayaly HM3y4YeHUs AUCLUUIUIMHBI, C TEM
YTOOBI MOCHIEAYIOMUN (PaKTUUECKUN MaTepuall pacCMaTpUBaJICS Ha OCHOBE U3YUYEHHBIX TEOPHUH.

Peanu3anus AeIyKTHBHOIO TMOAXOJAa K M3YYEHHUIO XHMMHUHU CIIOCOOCTBYET pPa3BUTHIO TaKHUX
JIOTHYECKUX OTIepalfii MBIIUICHUS, KaK aHAIW3 M CHHTEe3, 0000IIeHne W KOHKPETU3aIusl, CpaBHEHHE U
aHaJIOTHsl, CUCTeMAaTH3alMsl U KiIacCuUKaus u ap.

B mpomecce u3yueHHWs XUMHUHM TEOPETUYECKHE CBEACHHUS JOTOJHSIOTCS JEMOHCTPALUSIMH,
71a00paTOPHBIMU ONBITAMU M MPAKTUYECKUMHU 3aHATHAMU. 3HAUUTEIbHOE MECTO OTBOJUTCS XUMUYECKOMY
skcniepuMeHTy. OH OTKPBIBAET BO3MOKHOCTD (POPMHPOBATEH y OOYUAFOIINXCSI CTICIIUAIBHBIE TTPEIMETHEIE
yMEHHUs: paboTaTh C BEIIECTBAMH, BBIMOJHATH MPOCThIE XMMHMYECKHE OIBITHI, YUUTh O€30IacHOMYy WU
9KOJIOTUYECKA TPAMOTHOMY OOpAIIeHWIO C BENIECTBAMH, MaTepHallaMH W TpOIecCaMd B OBITY W Ha
IPOM3BOJICTBE.

B mpomecce wu3ydeHHs XHMHUM BaXHO (OPMHPOBATH HWHPOPMANMOHHYI) KOMIETEHTHOCTb
oOyuyaromuxcs. [lo3ToMy Hpu OpraHuM3aluy CaMOCTOSITENbHOW pabOThl HEOOXOJUMO aKIIEHTHPOBATH
BHUMaHHE OOYYalOIIMXCsl Ha TOWCKe WH(pOpMAIMM B CpeACTBaX Mmaccmenna, VHTepHeTe, yueOHOH U
CHeLHaNIbHOM JTUTEpaType C COOTBETCTBYIOIINUM O()OPMIICHHEM U MIPECTABICHUEM PE3yJIbTaTOB.

MECTO YYEBHOW JUCIHATLJIMHBI B YYUEBHOM ILJIAHE

B ®ummane I'BIIOY PX «YepHOropckuii ropHO-CTPOUTENBHBIM TEXHUKYM», PEANM3YIOLIEM
o0pa3oBaTeNbHYI0 NporpamMmy cpeanero odrero odopasosanus B npeaenax ocsoenus OOIT CIIO na 6aze
OCHOBHOTO oOmmero o6Opa3oBanus s mnpodeccuu «Macmep no pemoHmy u  0OCHYHCUBAHUIO
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aemomoduneti» ydeOHas JUCHUIUIMHA XUMHS M3y4yaeTcss Ha 0a30BOM YpOBHE B 00Ie00pa3oBaTeIbHOM
nukie yudeonoro mrana OOIT CIIO Ha 6a3e OCHOBHOTO OOIIEro 0Opa30BaHUs C MOJYYEHHUEM CPEIHErO
o011ero oopa3oBaHusi.

B yue6nbix mmanax OOIl mecto y4eOHOW AMCIUIUIMHBI — B COCTaBe 0O0IIe00pa3oBaTeIbHBIX
y4eOHBIX AUCHUIUINH, POpMUpPYEMBIX U3 00s3aTenbHbIX peaMeTHbIX obnacteir @I'OC cpeanero obiero
obOpazoBaHws.

OY]l xumus m3ywaercs Ha 2 kypce. OOmiee KOTUYECTBO YacoB — 72, W3 KOTOPHIX 28 dYacoB
nabopaTopHble W MpakTHUYeCKHe 3aHATHS. V3ydyeHue IUCHUIUIMHBI 3aBEPIIAETCS MPOMEKYTOUHOM
arrectanueil B popme audpepeHInpOoBaHHOTO 3a4eTa.

PE3YJbTATHI OCBOEHHUA YYEFHOM JUCITATLIAHBI

B mporiecce 0CBOSHUS NUCHUILIMHBI XUMHUS Y OOYYarOIIMXCSA JODKHBI (hOPMHpOBATHCS 00IIHE
komnereHnuu (OK):



Koa n
HaNMEHOBaHHE
popmupyemMbIx
KOMIIeTeH Ui

IInanupyemMble pe3y/bTaThl 0CBOEHUS JUCHMIIJIUHBI

Oo1mue

I[I/ICIII/IH.J'II/IHapHLIe

OK 01. Breibupatp
CIOCOOBI PeLIeHHUs
3aj1a4
npodeccrnoHabHOM
IeSATEeNbHOCTH
MPUMEHUTEIHHO K
Pa3IMYHBIM
KOHTEKCTaM

JINYHOCTHBIE pe3yJabTaThl J0/IKHBI OTPAKAThH B YaCTHU:
TPYAOBOI'0O BOCIIUTAHUS:

TOTOBHOCTh K  TPYyHdy, OCO3HaHUE  IEHHOCTH
MacTepcTBa, TPy 10I00ue;
TOTOBHOCTH K aKTUBHOMN JeSITeNIbHOCTU

TEXHOJIOTHYECKOM U COLIMAJIbHOM HAaIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBaTh,  IUIAHUPOBaTh |
CaMOCTOSITEJIbHO BBITIOJIHATH TAKYIO JESTEIHHOCTD;
WHTEpEC K pa3m4HbIM chepam TpodecCHOHATHLHOU
JIeSITCIHbHOCTH.

MeTal’[pe}lMeTHble pe3yJabTaThl J0JKHBI OTPAKATD:

OBJaagenue

YHUBEPCAJIbLHBIMHA y4eOHbIMHI

MO3HABATEJIbLHBIMH AeiiCTBUAMM:
a) 0a30BbIe JIOrHYeCKHe e CTBUS:

CaMOCTOSITENIbHO (DOPMYIHPOBATh U aKTyaJTU3UPOBAThH
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

yCTAHABJIMBAaTh  CYIICCTBCHHBIH  TpPU3HAK WU
OCHOBAaHUA JJIS CpaBHCHI/IH, KJ'IaCCHq)HKaHHH 158
00001ICHUS;

OMPCACIIATH HCIIN ACATCIIbHOCTH, 3a/1aBATh MMapaMETPhI
N KpUTCPUHN UX JOCTUIKCHUAA,

BBIABJIAATH 3aKOHOMCPHOCTH W IPOTHBOPCUYHA B
paccMaTpruBACMBbIX ABJICHUMAX,

JMcUMILUIMHAPHBIE Pe3YJbTAThI J0JI2KHbBI OTPAKATD:

IIP6 01. chopMHUPOBAHHOCTH TMPEICTABICHHIA: O XUMHYECKON
COCTaBJISIIOILEH €CTECTBEHHOHAYYHOM KapTHUHBI MHpA, POJIU
XUMUU B TO3HAaHUU SIBICHUU MPUPOJbI, B (HOPMHUPOBAHUU
MBIIUICHUSI W KYJIbTYpPBhl JIMYHOCTH, €€ (PYHKIHMOHAIbHON
IrPaMOTHOCTH, HEOOXOIUMOM JIJIsl peIIeHUs TPAKTUYECKUX 3a]1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO U IPUPOTHON CpeEIE;

IIP6 02. BrajgeHue CUCTEMOW XMMHUUYECKUX 3HAHHUM, KOTOpas
BKJIFOYACT:  OCHOBOIIOJIATAIOIIME  TMOHATHS  (XMMHUYECKHI
AJIEMEHT, aTOM, DJJIEKTpOHHas o00oJloYKa aroma, s-, p-, d-
AJIEKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJIEKYJa, BaJIECHTHOCTD,
ANEKTPOOTPHUIIATENIBHOCTh, CTENEHb OKHUCIEHUS, XUMUYECKas
CBS3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIM 00beM, yIiIepOJHBIN
ckeneT, (hyHKUMOHANbHAS TPYINa, paguKkair, HU30MEpHUs,
M30MEpbI, TOMOJIOTUYECKHH PsJ, TOMOJOTH, YTIEBOAOPOJIHI,
KHCIIOPOJI- M a30TCOMAEPXKAILUE COEAMHEHUS, OHOJOTHYECKH
aKTUBHBIC BeliecTBa (YIJIEBOMBI, >KHPBI, OCJIKH), MOHOMED,
MOJIUMEpP,  CTPYKTYpPHOE  3BEHO,  BBICOKOMOJIEKYJIIPHBIE
COCTMHECHUS, KPUCTALTNYECKAs PEIIeTKA, THUIBl XUMHYECKUX

peaxiuit (OKHCTUTENEHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SHIOTEPMUUYECKHE, pEaKIMd HWOHHOTO OOMeHa), pacTBOD,
AIIEKTPOJIUTHI, HEDJICKTPOIUTHI, ANIEKTPOITUTHIECKAS
JICCOIMAIINS,  OKHCIUTEIh, BOCCTAHOBUTENb, CKOPOCTBH




BHOCHUTb KOPPCKTHBBI B ACATCIBHOCTbL, OLICHUBATH
COOTBCTCTBUC PEC3YJIbTATOB LECIAM, OLICHUBATL PHUCKH
HOCJ'IG,I[CTBHIZ JACATCIIbHOCTH.

0) 0a30BbIE MCCJIeI0BATEIbCKHE 1eHCTBUSA:

BJIAJICTh HAaBBIKAMHU Y4YeOHO-MCCIICIOBATEILCKOW H
MPOSKTHON JESITeNbHOCTH, HAaBBIKAMU pa3peIleHUs
npooJIeM;

BBISIBJISTH ~ NPUYMHHO-CIICJACTBCHHBIE  CBSI3U W
aKTyaJM3UpOBaTh 3ajady, BBIJIBUraTh THUIIOTE3y €€
pElICHHs, HAXOJUTh apTyYMEHTHI JIJIsl JI0Ka3aTeIhCTBa
CBOMX YTBEP)KICHUMW, 3ajaBaTh [apaMeTpbl U
KPUTEPUU PEIICHHUS;

aAHAJIM3UPOBATH MOJIYYCHHBIC B XOJIC PEIICHUS 3aa9u
pe3yNIbTATHI, KPUTHUYCCKH OIICHUBATH ux
JIOCTOBEPHOCTb, MPOTHO3UPOBATh H3MEHEHUE B HOBBIX
YCIIOBHSIX;

YMETh TIEPCHOCUTh 3HAHUS B IIO3HABATCIBHYIO W
MPAKTHYECKYIO0 00JACTH KUZHEIEATEIILHOCTH.

XUMHUYECKON peaklMny, XUMHUYECKOE PaBHOBECHE), TEOPHUH U
3aKOHBI  (TEOpHUsI XHMMHYECKOTO0 CTPOCHHUS OPraHu4YecKuX
BeuiectB  A.M. bByTiiepoBa, Teopusi 3IIEKTPOJUTUUYECKOU
Jnucconuanuu, nepuoandeckuii 3akon J[.M. MenneneeBa, 3aKkoH
COXpaHEHUsI Macchl), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUH S3bIK
XUMHH, (PAKTOJIOTHYECKHE CBEIEHUs O CBOMICTBAaX, COCTaBe,
MOJyYeHUH U OE30IaCHOM  HCIIOJB30BAaHMM  BaKHEUIIMX
HEOPraHMYECKUX M OPraHUYECKUX BEIIeCTB B OBITY U
MPAKTUYECKON JESITeTbHOCTH YeJIOBEKa;

ITP6 03. chopMHUpPOBAaHHOCTH YMEHHI BBISIBISTH XapaKTEpHBIE
MPU3HAKK U B3aMMOCBSI3b M3YUYEHHBIX MOHATUN, TPUMEHSThH
COOTBETCTBYIOIINE MMOHATHUS IIPH OMMMCAHUN CTPOCHUS U CBOWCTB
HEOpPraHMYECKUX U OPTaHUYECKUX BEUIECTB U UX MPEBpAILECHU;
BBISIBJISITH B3aUMOCBSI3b XMMHMUYECKUX 3HAHUM C MOHATUAMU U
IIPEJICTAaBICHUSIMU IPYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;
IIP6 04. chopMupoBaHHOCTH  yMEHUH  HCHOJIB30BATH
HAaUMEHOBAHMSI XMMHUYECKUX COEAMHEHHUH MEXIyHapOJIHOTO
COI03a TEOPETUYECKON M NMPUKIAAHON XUMHUU U TPUBHAJIbHBIC
Ha3BaHMsI BAXKHEHIINX BEIIECTB (3TUJIEH, alleTUJIEH, TJINLEPHH,
denon, Gopmanbaeru, ykcycHas KUCJIOTa, TJIUIUH, YrapHBIi
ra3, yrieKuciablid ra3, aMMHUakK, ramieHas U3BeCTb, HeEralieHas
U3BECThb, MHUTHhEBAs COJMa M JPYIHX), COCTaBIATH (POPMYIIBI
HEOPraHMYeCKUX UM OpPraHMYEeCKUX BEIIECTB, YpaBHEHUS
XUMHUYECKUX pPEeaKIHid, OOBSICHATh UX CMBICH; MOATBEPKIATh
XapaKkTepHbIe XUMHUYECKUE CBOMCTBA BEIIIECTB
COOTBETCTBYIOIIIMMHU SKCIIEPUMEHTAMU U 3aIIUCSIMU YpaBHEHUI
XUMHYECKHUX PEaKLINN;

IIP6 05. chopMuUpOBaHHOCTP YMEHHH  YCTaHaBIIMBATh
MPUHAJICKHOCTh U3YUEHHBIX HEOPIraHUUYECKUX U OPraHUYECKUX
BEUIECTB K OMpEJEICHHBIM KJlaccaM U TpyNIaM COEIUHEHHH,

XapaKTCpu3oBaTb HUX COCTAB U BaKHEHIIIHE CBOfICTBEl;
OonpeaAcIATh BUAbI XUMHYCCKUX CBsI3CH (KOBaJ'IeHTHaH, HWOHHAas,
MCTATJIIMYCCKAA, BO,Z[OpO,Z[Ha}I), THUIIBI KpUCTATININYCCKUX

pEIIETOK BEIIEeCTB; KJIacCU(UIUPOBATh XUMHUUECKHUE PEAKIUH;




IIP6 07. chopMUPOBAHHOCTh YMEHUHN MPOBOAUTH PACUYETHI IO
XUMHUYECKUM (popMysiaM U YpaBHEHHUSIM XUMUYECKUX PEaKIUil C
UCTIOJIb30BaHUEM (U3NYECKUX BEIMYMH, XapaKTEPH3YIOLINX
BEUIECTBA C KOJIMYECTBEHHOM CTOPOHBI: MAacchl, 00bema
(HOpMasIbHBIE ~ YCIIOBHS) TIa30B, KOJMYECTBA  BEILECTBA;
UCIIOJIb30BaTh CHUCTEMHbIE XMMHUYECKHE 3HAHUS Ui NPUHSTUS
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYaLUsX, CBA3AHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM.

OK 02. Ucmons30BaTh
COBPEMEHHBIC
CpelcTBa IMOUCKa,
aHanM3a u
WHTEPIpPETAIIII
uHpOpMaIUU 1
nH(}OPMAIIMOHHBIC
TEXHOJIOTUU JIJIS
BBITIOJTHEHHMS 33124
npodeccuoHaTbHON
JIEATEIIbHOCTH

JInyHOCTHBIE Pe3yJIbTAThI J0JIKHBI OTPAKATH B YACTH:

LHEHHOCTU HAYYHOI'0 MO3HAHMSL:

— chOpMHUPOBAHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd M OOIECTBEHHOW MPaKTUKW, OCHOBAHHOTO Ha
JMaJIore  KyJlbTYp, CIIOCOOCTBYIOILIEIO OCO3HAHHUIO
CBOET0 MecTa B MOJUKYJIbTYPHOM MUDE;

— COBEpILIECHCTBOBAaHUE S3BIKOBOM W  YUTATEIbCKOM
KYJbTYpbl KaK CpPEICTBA B3aUMOJCHCTBUS MEXIY
JIOJIbMU U TTO3HAHUS MUPA.

MeTanpeameTHblie pe3yJabTAThI 10/KHBI 0TPAXKATh:

OBianenue YHHBEpPCAJIbHbIMU Y4eOHBbIMH

NMO3HABATEJILHBIMU J1efiCTBUSMM:

B) pa6ora ¢ undopmanueii:

— BIAJACTh HABBIKAMH TIOJy4YeHHS HWH(OpManuu u3
UCTOYHMKOB  PAa3HbIX  THUIIOB, CaMOCTOSTEIbHO
OCYIIECTBIISATh TIOWCK, aHAJW3, CHUCTEMAaTH3aIui0 |
WHTEpIIpPETAMi0 UHGOPMAIIUU PA3JINYHBIX BHUJIOB U
dbop™m mpecTaBICHNUS,

— CO37aBaTh TEKCTHI B Pa3IMUHBIX (OpMaTax ¢ y4eTOM
Ha3HauYeHHWs WH(OpMAIMU H TEJICBOM ayJaUTOPHH,
BbIOMpas ONTUMANbHYIO (GOpMYy TPEACTaBICHUS U
BU3YaJIH3aIIH;

JucuunianHapHble (NMpeAMeTHbIE) Pe3yJabTaThl M JOJIKHBI
OTPaXKaATh:

I1P6 06. BnageHHe OCHOBHBIMU METO/IaMHU HAyYHOI'O MTO3HAHUS
BEUIECTB M XUMHUYECKHUX SIBJIEHUHN (HaOII0AeHHE, U3MEpEHHE,
HKCIEPUMEHT, MOAEIUPOBAHNUE);

ITP6 07. chopMUpOBaHHOCTH YMEHHUI MPOBOJUTH PACUETHI IO
XUMHAYECKUM (HOpMyJIaM U yPaBHEHHSAM XMMUYECKUX PEaKIUil ¢
UCMOJIb30BaHUEM (U3NYECKUX BEIMYUH, XapaKTePHU3YIOLINX
BEIIECTBA C KOJHMYECTBEHHOW CTOPOHBI: Macchl, o0beMa
(HOopManbHbIE  yCIOBHS) Ta30oB, KOJMYECTBA  BEIECTBA,
UCTIOJIB30BAaTh CUCTEMHBIC XWUMUYECKHUE 3HAHUS JIUISl TIPHHSATHUS
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C
BEIIECTBAMH U UX IPUMEHECHUEM;

IIP6 08. chopMupoBaHHOCTb YMEHHUH IUIAHUPOBATh U
BBIMIOJIHATh ~ XMMHUYECKAH  DKCIEPUMEHT  (TpeBpalieHus
OpPraHMYeCKUX BEUIECTB MIPU HArPEBaHUH, TOJYyYSHHUE ITUIICHA U
M3yYEHHUE €ro CBOWMCTB, KAUECTBCHHBIC PEAKIINU Ha ajibJICTHIBI,
KpaxMaJl, YKCYCHYIO KHCJOTY; JAeHaTypauus OelKoB Tpu
HarpeBaHWH, [BETHBIC PEAKIMH OEJIKOB; MPOBOJIUTH PEAKIINU
MOHHOTO O0OMEHa, ONpeAesATh Cpeay BOJHBIX pPaCTBOPOB,
KauecTBEHHbIE peakluu Ha cyiabdar-, kKapOOHAT- U XJIOPUI-
aHMOHBI, HA KAaTHOH aMMOHUS; pellaTh SKCIEePUMEHTAJIbHBIC
3amaun o TemaMm "Metamnsr" u "Hemetanner'") B COOTBETCTBUU
C TpaBUJIaMU TEXHUKH OE30MACHOCTH TMPHU OOpalICHUH C
BEIIECTBAMH U J1a00OpaTOPHBIM 000pyI0BaHUEM; IPEICTABIATh
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— OLEHUBAaTh JIOCTOBEPHOCTb,
uHpOpMallUK, €€ COOTBETCTBHE
MOpaJIbHO-ITUYECKUM HOpMaM;

JCTUTUMHOCTD
IIpaBOBbBIM u

— BIAAETh HAaBBIKAMH pACIIO3HABAHMS W  3aIUTHI
uHpopMmanuy, UHGPOPMAIMOHHOH  OE30MacHOCTH
JUYHOCTH.

pe3ysbTaThl XUMHYECKOI0 JKCIepUMeHTa B (opme 3amucu
YpaBHEHUH COOTBETCTBYIOLIMX peakuuii u ¢GopMyIupoBaTh
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

IIP6 09. chopMuUpOBaHHOCTHP YMEHHS  AHAIU3UPOBATH
XUMHYECKYI0  WH(POpMAIUIO, TOIYy4aeMyK W3  Pa3HBIX
HCTOYHUKOB (Cpe/ICTB MaccoBoM nHpopMaluu, cetb UHTepHeT u

JIpyTHe).

OK 04. D¢ddexruBHO
B3aUMOICHCTBOBATH U
paboTaTh B
KOJUIEKTUBE U
KOMaH/Ie

JIMYHOCTHBIE Pe3yJbTAThI J0JIKHBI OTPAKATH B YACTHU:

rPa’KIAHCKOr0 BOCIIMTAHUSA:

— TOTOBHOCTb BECTHU COBMECTHYIO JAESTEIbHOCTh B
HWHTEpecax rpakIaHCKOro OOIIECTBA;

— YyMEHuE  B3aWMOJCHCTBOBATh C  COLMAJIbHBIMU
WHCTUTYTaMU B COOTBETCTBHUHM C UX (PYHKIHUAMU U
Ha3HAUCHHEM.

MeTanpeameTHble pe3yJbTAThI 10JIKHbI 0TPAKATD:

OBjaieHHe YHHBEpPCAJIbHBIMA KOMMYHUKATHUBHBIMH

JeiCTBUAMU:

0) COBMeCTHaA J1eATeJIbHOCTD:

— TIOHMMATh W UCHOJIb30BaTh MPEUMYLIECTBA KOMaHIHON
Y MHIMBUIyaJIbHOHN paboThI;

— TpUHUMATh  IEJIM  COBMECTHOM  JIeATEIHHOCTH,
OpraHU30BBIBATh U KOOPAMHHUPOBATH JCUCTBUS MO €€
JOCTHI)KEHUIO: COCTaBJIATH JIa"H JEWCTBUM,
pacupenensaTb poJid C YYETOM MHEHUN YYaCTHHKOB
00CyX)1aTh pe3yJbTaThl COBMECTHOW pabOTHI.

OBaanenue YHHMBeEpPCAJIbHbIMHA peryJsiTHBHbIMHU

JeiCTBUAMU:

r) NpUHATHE ce0si U APYruX JIIoaeii:

— TOPUHUMATh MOTUBBI U APTYMEHTBI IPYTUX JIOACH MpU
aHaJIM3€ PE3YJIbTATOB JICITEIbHOCTH;

— TpU3HaBaTh CBOE IMPaBO W MPaBO APYTUX JIIOACH Ha
OIIIMOKHU;

Z[HCIIHHJII/IHaprIe (l'[pe}IMeTH])Ie) pe3yjJbTaTbl U JOJKHBI

OTPaXKATh:
NP6 08. chopMupoBaHHOCT, YMEHHUW IUIAHMPOBATH H
BBIIIOJIHATh ~ XUMHYECKUH  DKCIEPUMEHT  (TpeBpalleHUs

OpraHWYEeCKHUX BEIIECTB MPU HArPEBAHUH, MTOTYyUYEHUE ITHIICHA U
M3YYCHHE €r0 CBOMCTB, KAUeCTBEHHBIC PEAKIIMH Ha allbJCTUIbI,
Kpaxmall, YKCYCHYI KHCIOTY; JACHAaTypanus OCIKOB TIpH
HArpeBaHUM, LIBETHHIC PEaKIMU OEJIKOB; MPOBOJUTH pPEaKIUU
MOHHOTO OOMEHa, OMpeNeNsTh Cpeay BOJHBIX PacTBOPOB,
KaueCTBEHHbIE pEaKklMu Ha cyinbdar-, KapOOHAT- U XJIOPUI-
AHUOHBI, HA KATHOH aMMOHMS; pelIaTh JKCIEePUMEHTAIbHBIC
3anauu 1o temaMm "Mertamel" u "Hemerannsl") B cOOTBETCTBUM
C TpaBWUJAMU TEXHUKHA OE€30MaCHOCTH TIPH OOpaIleHUH C
BEILECTBaMH U J1a0OpaTOPHBIM 00OPYJOBaHUEM; MPEICTABIATH
pe3yabTaThl XHMHUYECKOTO JKCIIEpUMEHTa B (opMe 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX pEaKIHd U (HOpMyIHpOBAThH
BBIBOJIbI HA OCHOBE 3THX PE3YJIHTATOB.




pa3BUBaTh CHOCOOHOCTh MOHMUMATh MHP C TIO3HIIUU
JPYroro 4ejoBeKa.

OK 07.
ConencTBoBaTh
COXPaHEHHUIO
OKpYKarollen Cpeibl,
pecypcocOepexeHHIo,
MPUMEHSTH 3HAHHS 00
W3MEHEHUHU KIIUMaTa,
MIPUHIIUTIBI
OepeIKITMBOTO
MIPOU3BOJICTBA,

3P PeKTUBHO
JIENCTBOBATH B
Ype3BbIYaNHBIX
CUTYyaIUAX

JINYHOCTHBIE pe3yJabTaThl J0/IKHBI OTPAKAThH B YaCTHU:
IKOJOI'H4€¢CKOro BOCIIMTaHusA:

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOH  KYJBTYPHI,
IMOHMMAHUE BIUSHUS  COIMAIHHO-DKOHOMHYCCKUX
MPOIECCOB HA COCTOSHUE MPUPOJAHOM M COLMATbHOMN
cpenbl, OCO3HAHHE r100aJILHOTO Xapakrepa
9KOJIOTUYECKHX MPOOIIEM;

IJIJAaHUPOBAaHUE M  OCYIIECTBICHHE JIEUCTBUIl B
OKPY’KaIOIIEW CpeAae Ha OCHOBE 3HAHUA Leleu
YCTOMYMUBOTO pa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HEMNPUATHE JCUCTBUNA, MPUHOCSAIIUX BpE
OKpPY’KaIOIIEeH cpene;

YMEHHE MPOTHO3UPOBATH

SKOJIOTUYECKHUE  IMOCJICICTBHUSI
JIEUCTBUM, PEIOTBPAILATH UX.

HeOJIaronpusTHbIE
pEeANPUHUMAEMBIX

MeTal’lpe}IMeTHLIe pe3yJbTaThl J0JKHBI OTPAKATD:

OsBJiagenue

YHUBepPCAIbHBIMH y4eOHbIMHI

NMO3HABATEJLHBIMU JeliCTBUAMM:
B) pabora ¢ nngopmanmeii:

UCIIONIb30BaTh  CpeACcTBa  MH(POPMAIMOHHBIX |
KOMMYHI/IKaHI/IOHHI)IX TeXHOHOFI/Iﬁ B peHIeHI/II/I
KOTHUTHBHBIX, KOMMYHUKATHBHBIX u
OpraHU3AIMOHHBIX 3324 C COOJII0ICHIUEM TpeOOBaHUH
DPrOHOMHUKH, TEXHUKH O€30MacHOCTH, THUTUEHBI,
pecypcocOepexeHus, PaBOBBIX U ITHYECKUX HOPM,
HOpM HH(OPMAIIMOHHON 0€30IacHOCTH.

JAucuumyinHapHble (MpeaAMeTHbIe) Pe3yJbTAThl U 0JKHbBI
OTPakKaTh:

IIP6 01. chopMHUPOBAHHOCTH TMPEACTABICHHUI: O XUMUYECKOU
COCTaBIISIIOLIEH €CTEeCTBEHHOHAYYHOW KapTUHBI MHpa, POJIH
XMMHHM B TIO3HAHWW SIBJICHWH NPUPOABI, B (HOPMUPOBAHUU
MBIIUICHUSI W KYJIbTYphl JIMYHOCTH, €€ (YHKIMOHAIHHOU
IrPaMOTHOCTH, HEOOXOIMMOM ISl peLlIeHUs IPAaKTUYECKUX 3a]1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3JI0pOBBIO U IPUPOJIHOM cpene;

IIP6 10. cdopmMupoBaHHOCTH YMEHHI COONIONATH MpaBHIIa
HKOJIOTHYECKH LIeTI€CO00Pa3HOTO OBEJCHUS B OBITY U TPYIOBOU
JESTEIbHOCTH B IEISIX COXPAaHEHUS CBOETO 3JI0POBBS H
OKPYXaIoIIel MPUPOAHON CpEAbl; YYHUTHIBATH OMACHOCTh
BO3JICUCTBUSl HA JKUBBIE OPraHU3MBbI ONPEJIEICHHBIX BEILECTB,

MOHUMAsi CMBICH  T[OKa3areyiss MpPeNeIbHOW  JONMyCTUMOMH
KOHILICHTPALIUH.
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COJIEP)KAHUE YUYEBHOM JUCHUILINHBI XUMUSI

O0beM TMCHUIIMHBI U BUABI Y4eOHOH padoThI

O0bem B

Buj yueOHoi1 padboTnl
yacax

O0bém 00pa3oBaTe/IbHON NPOrpaMMBbl AM CIUILINHBI 72
Conep:kanue yueOHOro Mmarepuajia 64
BT. 4..
TEOPETHUYECKHUE 3aHATHUS 36
MPaKTUYECKUE 3aHATHUS 18
1a0opaTOpHbIE 3aHITUS 6
KOHTPOJIbHBIE pabOThI 4
IIpodeccnonanbHO OPHEHTHPOBAHHOE COIEPIKAHNE (CoAepKaAHUe 8
MPUKJIAJTHOT0 MOAYJIS)
BT. U..
TEOPETUYECKUE 3AHIATHS 4
IIPAKTUYECKHE 3aHATHS 4
IIpomexyTounas arrecranus (1uddepeHpoBaHHBIN 3a4eT) 2




HaunmenoBanue Conep:kanue y4eOHOro MmarepuaJjia (0CHOBHOe M Po(ecCHOHAIBHO OpHEeHTHPOBaHHoe), | O0bém | DopmMupyembie
pa3ies0B U TeM J1a0opaTopHble M MPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOAY.Ib YacoB | KOMIETEHIIUH
1 2 3 4
Conep:kanue y4eOHOro Marepuajia 64
Pa3nen 1. Teopernueckue 0OCHOBbI XMMHHU 16
Tema 1.1. Conep:xanue yueOHOro Mmarepuajia 2 OK 01
OcHoBHbIE XuMu4uecKuit ameMeHT. AToM. S1po aToma, U30TOMbL. DIIEKTPOHHAsE 000JI09Ka. DHEPreTUYECKUE
XMMHMYECKHE IIOHATHA |yPOBHHU, MOAYPOBHU. ATOMHBIE OpOUTamH, s-, p-, d- anemeHTsl. OCOOEHHOCTH pacrpeaencHus |
U 3aKOHBI, CTPOCHHE |3JEKTPOHOB IO OpPOUTAISIM B aromMax 3JEMEHTOB IMEPBBIX YETBHIPEX MEPUOJOB. DJIEKTPOHHAs
aTOMOB  XMMMYECKHMX |KOH(urypaius aroMoB. OCHOBHbIE XMMUYECKUE 3aKOHBI
AIIEMEHTOB IIpakTnyeckue 3aHATHS
[Ipaktuueckas padora Nel. «OCHOBHBIE KOJTMYECTBEHHBIE 3aKOHBI B XMUMHUU U PACUETHI MO
YpaBHEHUSAM XUMHUYECKUX PEaKLIUm».
OTHocuTeNbHBIE aTOMHAsI U MOJIEKYJIsipHast Macchl. MousspHas Macca. KosnmuecTBo BellecTsa. 1
MaccoBast nonsi BemiecTBa. 3akoH ABoraapo. MosipHblii 00beM Ta3oB. OTHOCHTEIbHAS
IJIOTHOCTH Ta30B. PacyeTsl Mo ypaBHEHUSAM XUMHUYECKUX PEaKIIHMid ¢ NCTIOIh30BaHMEM MaCCOBOM
JIOJIA BEIIECTBA, 00beMa (HOpMaJIbHBIC YCIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA
Tema 1.2. Copepxanne yueOHOTO MaTepHasa 2 OK 01
Ilepuonnueckuii 3akoH | IIpakTnyeckue 3aHATH OK 02
u [Meproanueckas |[Tpaktudeckas padora Ne2. «M3ydeHne MepruoNIECKUX 3aKOHOMEPHOCTEH M MX B3aUMOCBSI3U CO
CUCTEMa XUMHYCCKHX |CTPOSHUEM aTOMOBY.
snementoB  JI.  W. |Tlepuonndeckas cucrema xumudeckux snementoB .M. MenneneeBa. CBs3b MEPHOIUUECKOTO
MemnneneeBa, ux cBA3b |3akoHa U [leproIuuecKoi CHCTEMBI XUMUYECKHX 3JIEMEHTOB C COBPEMEHHOI TeopHuei CTPOCHUsI 2

c COBPEMEHHOMN
TeopUei CTPOEHUS
aTOMOB

aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBONCTB XHUMHYECKHX D3JIEMEHTOB, OOpa3yeMbIX WMHU
MPOCTHIX U CJIOXKHBIX BEHIECTB MO Ipynnam u nepuogam llepuonnueckoi cucrembl. 3HaUCHHE
MEPUOIMYECKOT0 3aKOHA M CUCTEMbl XHUMHYeCKuX 3ieMmeHToB J[.M. MenneneeBa B pa3BUTHH
HayKd. YCTAaHOBJIEHHE CBS3M MEXJy CTPOCHHUEM AaTOMOB XUMHUYECKHUX DIJIEMEHTOB U
MEPUOINYECKIM U3MEHEHUEM CBONCTB XUMHUYECKHX AJIEMEHTOB M IX COSIMHEHUI B COOTBETCTBUHU
¢ nonoxeHueM llepuonnueckoit  cuctembl. PemieHue  MpakTUKO-OPHUEHTHPOBAHHBIX
TEOPETHYECKUX 3aJaHUN Ha XapaKTEePHU3alUI0 XHUMHYECKHUX DJJIEMEHTOB «Meramumueckue /
HEMETAJUIMYECKUE CBOMCTBA XUMHUYECKHUX JJIEMEHTOB B COOTBETCTBUU C HUX DJIEKTPOHHBIM
CTPOCHUEM U TIOJOKEHUEM B TMEPUOJUYECKON CHUCTEME XUMHUYeCKuX a3nemeHtoB JI.M.
MenneneeBa»
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Tema 1.3.

CrpoeHue  BemiecTBa
51 pupoaa
XUMHYECKOH CBSI3H.
Muoroobpasue
BEILIECTB

Copep:xanue yueOHOrO MaTepuasia

CrpoeHue BemecTBa. XuMuieckast CBsi3b. Busibl XuMnueckoil cBsi3u (KOBaJIEHTHAs! HEMOJSIPHAS
U TOJIsIpHAsi, MOHHAsA, MeTajiinyeckas). MexaHu3Mbl 00pa30oBaHUsl KOBAJIEHTHOM XHMHUYECKOI
cBs3M (OOMEHHBIH M  JOHOPHO-aKUEeNnTOpHbIH). Bomopoanas cBsi3b.  BaneHTHOCTb.
OneKTpooTpulaTeIbHOCTh. CTeneHb OKUCIeHUs. FIOHBI: KATHOHBI M aHHOHBI

[IpakTrueckue 3aHaThs

[IpakTuueckas padorta Ne3. «CTpoeHue BelecTBa U Npupoaa XUMHUUECKON CBSI3U».
JleMoHCcTpanys Mojened KPUCTAJUIMUECKUX PELIETOK: MOHHOW (XJIOpWJ HaTpusi), aTOMHOU
(rpaduT u anmaz), MOJEKYJISIPHOUN (YTIEKUCIBIN ra3, HOJ), METAJUTMUYECKON (HaTpHii, MarHui,
Menp). Pemenne mpakTH4ecKux 3alaHUil Ha COCTABIICHHE AJIEKTPOHHO-Tpaduueckux (Gopmyn
anemMeHTOB 1—4 nepuooB

OK 01

Tema 1.4.
Knaccudukanmus,

51 HOMEHKJIaTypa
HEOPTraHMYECKUX
BEILIECTB

Copepxanne yueOHOTO MaTeprasa

Knaccudpukanusa Heopranuueckux BeulecTB. HoMeHKIaTypa HEOPraHWYECKUX BEIIECTB
(oKcuAbI, THAPOKCUABI, KUCIOTHI, COJM). BeliecTBa MONEKYISIPHOTO M HEMOJEKYJISPHOTO
CTpoeHHMsI. ATperatHble COCTOsIHUS BellecTBa. Kpucramiueckue u aMmop@Hbie BelecTBa. 3aKOH
MOCTOSIHCTBA COCTaBa BELIECTBA. THIBI KPUCTAJUIMYECKUX PELIETOK (ATOMHasi, MOJIEKYJIsIpHasi,
MOHHAsl, MeTaJNInYecKasi). 3aBUCUMOCTh CBOMCTBA BEILIECTB OT THIA KPUCTAJUIMYECKON PeIETKH

[IpakTrueckue 3aHgaThs

ITpakTruyeckas pabora Ned. «HomeHKIaTypa HEOPraHMUECKUX BEILIECTBY.

Pemenne mnpakTHUeCKHMX 3aJaHUA TO KiIacCH(UKAIMK, HOMEHKJIAType M XHMHUYECKHM
(dbopMyliaM HEOpraHMYECKHX BEILIECTB PA3JIMYHBIX KJIACCOB (yrapHbIA ras, yIJeKUCIbIN ras,
aMMHMaK, raleHasl U3BeCTb, HETallleHasl U3BECTh, IMTHhEBAs COJA U APYTUX): HA3BaHUs BELLECTB
o mexayHapoanoi (MKOITAK) wnu TpuBHambHOW HOMEHKJIATYpe M cOCTaBlieHHE (POpMyJIbI
XMMHUYECKHX BEIIECTB, OIpeJesIeHue MPHHAIISKHOCTH K Kiaccy. Ilouck uHpopmauu mo
Ha3BaHMSIM, UICHTU(PHUKATOPaM, CTPYKTYPHBIM opMysiaM. AHAIIU3 XUMHUYECKON HH(pOpMaIiH,
MOJTy4yaeMOil M3 pa3HbIX HMCTOYHHMKOB (CpPeICTB MaccoBoil mHGopmauuu, cetb MHTepHET M
JIPyrHe)

OK 01
OK 02

Tema 1.5.

Copepxanne yueOHOTO MaTepraa

OK 01
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Tunel XUMHUYECKUX
peakuuit

Xumuueckass peakius. Krnaccupukanuss XUMHUYECKHMX peaknuil B HEOPraHUYECKOW U
OpPraHMYECKOM XUMHUHU. 3aKOHBI COXPAHEHHUS MACChl BEIECTBA, COXPAHCHUS M IPEBPALICHUS
SHEPrUM IPU XUMHUUECKUX peakusaX. OKUCINTENbHO-BOCCTAHOBUTENIbHBIE peaKLUU (ypaBHEHUS
OKHUCJICHUA-BOCCTAHOBJICHUSI,  CTEIIEHb  OKUCJICHHSA, OKHUCIMTEIb W  BOCCTAHOBUTEIb,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU B IIPUPOJE, IIPOU3BOACTBEHHBIX IpOLECCaX H
AKHU3HEIeATeIIbHOCTH OPraHU3MOB)

Tema 1.6.

CKOpOCTh  XMMHYECKHX
peakuuii. XuUMHUYECKOE
paBHOBECHE

Conep:xanue yueOHOro Mmarepuajia

CKOpOCTh peakluu, €€ 3aBUCHUMOCTb OT DPAa3JIMYHBIX (PAKTOPOB: MPUPOJABI PearupyroIux
BELIECTB, KOHIEHTPALMU pEarvpyroliyux BEUIECTB, TEMIEPAaTyphl U IJIOLIAJAN PEAKIIMOHHOU
noBepxHOCTU. TernoBble 3PPEeKThl XUMHUUECKUX PEAKLUA: 3K30- U SHI0TEPMUUYECKHE PEAKIIUH.
OOpatumble peaknuu. XuMudeckoe paBHoBecue. DakTopbl, BIHAIOIIME HA COCTOSHUE
XMMHUYECKOI0 paBHOBECHUS (KOHLIEHTPALMs peareHTOB WJIM IMPOAYKTOB PEAKIMH, JIaBJICHUE,
temneparypa). [lpunnun Jle [llatense

IIpakTH4yeckue 3aHATHS

[Ipaktuueckass pabora NoS. «BnusHue paznuyHbix ()AaKTOPOB Ha CKOPOCTh XHUMHUYECKOMN
peaxkuum.

Pemenne mnpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUN Ha aHanu3 (aKTOpoB, BIUSIONUX Ha
W3MEHEHNE CKOPOCTH XUMHUYECKON peakiuu. 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PeaKiuu OT
MPUCYTCTBUSL KaTajlu3aTopa Ha MNpUMEpPEe pPa3joKeHHs MNEPOKCHAA BOJAOpPOAA C IMOMOIIbIO
JUOKCHJIa MapraHila W Karajas3bpl. PemieHne NpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUN Ha
npuMeHenue npuHiuna Jle-llatenbe 11 HaX0XKIEHUS HAIPABJICHUS CMEUICHHUS PaBHOBECHS
XUMHUYECKON peakInu U aHaJIu3 (DaKTOPOB, BIUSIONIMX HA CMEIICHUE XUMHUYECKOTO PABHOBECHS

OK 01
OK 02

Tema 1.7.

PactBopsl, TEOpHs
3JIEKTPOJIATUYECKOM
JUCCOLMAlNA U MIOHHBIN
oOMeH

Conep:xanue yueOHOro MmarepuaJia

PactBopel. Buabel pacTBOpoB MO COAEpPKAHUIO PACTBOPEHHOIO BellecTBa. PacTBOPUMOCTD.
[lonsTe O mHMCHEpCHBIX cUcTeMaX. VICTHHHBIE W KOJUIOMAHBIC PacTBOPBHL. MaccoBas oJis
BelecTBa B pactope. [lonstue o BogopoaHom nokaszarene (pH) pactBopa. Dnekrponuruueckas
nuccormanys. CHIIbHBIE U ClTa0ble DJICKTPOJIMTHI, HEAJIEKTPOIUTHI. Peakiimu noHHOro ooMeHa

JlabopaTopHble 3aHATHS

JIaGoparopnas pabota Nel «IIpurotoBieHue pacTBOpoB».

[IpuroroBnenne pacTBOpOB 33aJaHHONM MAacCOBOW JOJIEW PACTBOPEHHOI'O BEIIECTBA, IIPOBE/ICHHE
peakiuii HMOHHOTO OOMEHa, OIpeleleHue Cpeabl pPACTBOPOB BEIIECTB C  IOMOIIbIO
YHUBEPCAJIBHOTO WHIMKaTOpa (KHUclas, HeUTpanbHas, IIeouyHas). 3aJaHus Ha COCTaBIICHHE
HMOHHBIX peakuuid. PeleHne NpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM Ha PAaCcTBOPHI,
UCIOJIb3yEMbIE B OBITOBOM U MPOU3BOJCTBEHHON JEATENbHOCTH YEJIOBEKa

OK 01
OK 02
OK 04
OK 07
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KonTposbnasi padora
1

CrtpoeHue BeliecTBa 1 XUMUYECKHE peakuu (1o pasaeny 1)

Pa3nes 2. Heopranmueckasi Xumusi

10

Tema 2.1.
DU3UKO-XUMHYCSCKHE
CBOICTBA
HEOPraHUYECKUX
BEIIICCTB

Conep:xanue yueOHOro Mmarepuasia

Meramnbl. Ilonoxenue MeramioB B llepuoanyeckod cucreMe XUMHUYECKHMX JJIEMEHTOB.
OCOOEHHOCTH CTPOCHHsSI AJICKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmme Qusnueckue
cBoiicTBa MeTauioB. CIjiaBbl METAUIOB. DJIEKTPOXUMHUYECKHM psAJl HANPsKEHUN METalIOB.
XHWMHYECKHE CBOMCTBA BAKHEHUIITUX METAILIOB (HATPUM, KAJIWHA, KaJIbIIMA, MarHui, aIFOMAHUH,
LIUHK, XpOM, JKejie30, MeIb) U HX coeauHeHud. OOmme crnocoObl MOJYYSHHS METasUIoB.
[IpuMeHeHre MeTa/IOB B OBITY M TEXHUKE

Hewmerannsl. [Tonoxxenne Hemeramios B [lepuoanueckoit cucteme xumudeckux snnementosn J[.1.
MenneneeBa M OCOOCHHOCTH CTpoeHHs aroMoB. dusnueckue CBOWCTBA HEMETAJUIOB.
AnnoTponus HeMeTaioB (Ha MpUMepe KUciaoposa, cepsl, pochopa u yriepoaa). Xumudeckue
CBOWCTBA U PUMEHEHNE BaXKHEHIINX HEMETAIIOB (TaJIOr€HOB, CEPHI, a30Ta, Gpocdopa, yriepoaa
U KpEeMHHUS) U UX COCAUHEHHH (OKCHUIOB, KHCIOPOJCOJEPKAIIMX KHCIOT, BOJOPOIHBIX
coenuHeHmil). [IpuMeHenne BaxXHEHITNX HEMETAIIOB U UX COEIMHEHUM

XUMUYECKHE CBOMCTBA OCHOBHEIX KJIACCOB HEOPTaHNYCCKUX BCIICCTB (OKCI/II[OB, TUAPOKCUIOB,
KHUCJIOT, cojiell u ,Z[p) I'eneTnyeckas CBS3b HCOPTaHNYCCKUX BCHICCTB, IPUHAMJICIKAIINX K
Pa3IMYHBIM KJ1acCaM. 3aKOHOMepHOCTI/I B M3MCHCHHHU CBOMCTB IMPOCTBIX BEHIECCTB, BOAOPOAHBIX
COG,[[I/IHCHPlﬁ, BBICHIMX OKCHUAOB U THAPOKCHUIOB

IIpakTHYecKHe 3aHATHH

[IpaxTuueckas padota Ne6. «DU3HKO-XUMHUYECKHE CBOMCTBA HEOPTaHUUECKUX BEILIECTBY.
CocraBiieHHE ypaBHEHUH XMMHMUYECKHX PpEaKIMM € ydacTHEM TPOCTBIX M CIOXKHBIX
HEOPraHWYECKHUX BEIIECTB. METAUIOB M HEMETAUIOB; OKCHJIOB METaUIOB, HEMETAUIOB H
aM(OTEPHBIX AJIEMEHTOB; HEOPraHUYECKUX KUCIOT, OCHOBAHUH M aM(pOTEPHBIX T'HAPOKCHU/IOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOIINX UX CBOWCTBA.

Pacuérsl Macchl BemecTBa Ui 00bEMa ra30B 10 U3BECTHOMY KOJIMUECTBY BEIIECTBA, MAacCe MU
00BEMY OJTHOTO M3 yYaCTBYIOIIMX B pEaKIMM BEIIECTB, pacuéThl Macchl (00bEMa, KOIMYecTBa
BEIIIECTBA) MPOJYKTOB PEaKLUH, €CIM OJHO M3 BEIIECTB MMEET NMpuUMecH. PerieHue npakTHko-
OpPHEHTUPOBAHHBIX 3aJJaHUN HAa CBOWCTBA, COCTaB, MOJY4YEHHE M O€30M1aCHOE HCIOJIb30BaHHE
BaKHEHMIIINX HEOPraHMYECKHUX BEIIECTB B ObITY U MpOodeCCHOHATBHON AeSITETbHOCTH YeJIOBEKa

OK 01
OK 02
OK 04

Tema 2.2.

Conep:xanue y4eOHOro MaTepuajia

JlabopaTopHble 3aHATHS

OK 01
OK 02
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Wnentudukanus
HEOPTraHMYECKUX
BEILIECTB

JlaboparopHast pabota Ne2 «neHTHpUKAIMS HEOPTAHUISCKUX BEIIECTBY.

Pemrenue SKCHCPUMCHTAJILHBIX 3aJjda4 MO0 XUMHUYCCKUM CBOMCTBaM METAJLIOB U HEMCTAIJIOB, II0
pacro3HaBaHUIO W TIOJYYCHHIO COCJAMHEHUH METalIOB W HEMETalloB (B3auMOJeHCTBUE
THJIPOKCH/Ia AIFOMHUHHMSI C PACTBOPAMU KUCIIOT U Ieio4eit,). MneHTudukanus HeopraHn4ecKux
BEIIECTB C HCIOJIb30BaHHEM WX (DU3UKO-XUMHUYECKHX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX
peaknmii. KauecTBeHHble peakiuu Ha cynbdar-, KapOOHAT- M XJIOPHI-aHUOHBI, HA KaTHOHBI
METAJUIOB M KATHOH aMMOHHUSI

OK 04

KonTpoabHas padora

) CaoiicTBa HEOPraHUYECKUX BELIECTB (110 pa3eny 2) 1
Pa3znen 3. Teopernyeckue 0CHOBbI OPraHM4€eCcKO XUMUM 4
Tema 3.1. Coaepsxanue y4eOHOro MaTepuaJia 4 OK 01
Krnaccudukanus, [Ipeamer opraHnyeckoi XUMHUHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYECHUE B NOJIyYEHUU HOBBIX
CTpOEHHUE H|BEIIECTB U MaTepuanoB. Teopus CTpoeHHsl opraHudyeckux coeauHeHudt A.M. BytnepoBa, eé
HOMEHKJIATypa OCHOBHBIC M0JI0KeHUs. CTPYKTYpHBIE (DOPMYITB OPraHMYECKHUX BEIIECTB. | OMOIOTHS, U30MEpHS.
OPraHMYECKUX BEIIECTB | XMMHUYECKas CBSI3b B OPraHMYECKUX COSAMHEHUSX: KPATHBIC CBS3H, G- U TT-CBS3H. 2
[IpencraBinenne o kiraccUpUKAIMK OpPraHUYECKUX BemiecTB. HoMmeHkIaTypa OpraHu4YecKHuX
COeIMHEHNI (cucTeMaTHdeckas) W TpPUBHUAIbHBIC HAa3BaHHS BaXXHEWIIUX TMpeaCcTaBUTENEH
KJIACCOB OPTraHWYECKUX BEIECTB
IpakTHYecKkune 3aHATHS
[TpakTuueckas pabota Ne7. «HoMeHKkIaTypa OpraHu4ecKuX BEIIECTBY.
OzHakoMyieHHEe ¢ oOpa3laMH OpraHMYecKHMX BEIIECTB W MaTepuajlaMH Ha UX OCHOBE,
MOJICIUPOBAHWE  MOJIEKYJI ~ OPTraHMYECKUX  BEHIECTB, HAOJIOJIGHME W  OINHCAHHUE
JEMOHCTPALIMOHHBIX ONBITOB MO MPEBPAIICHUI0 OpPraHUYECKHUX BEIIECTB IPU HArpeBaHUU )
(rutaBnienne, obyriuBaHue U ropeHue). CocTaBlIeHHE MOJTHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
dbopMynn OpraHMYECKHX BEIIECTB OTAENBHBIX KIACCOB, WCIONB3Yys WX Ha3BaHUS IO
CHUCTEMAaTHYECKOH W TPUBHAIBHOM HOMEHKIAType (STWJIEH, aleTHJICH, TJHIEepUH, (EeHO,
dbopManbaeru, YKCyCcHas KUCIIOTa, TUIKH). Pacdersl mpocreiiielr GopMybl opraHndecKon
MOJIEKYJIbI, HICXO U3 3JIEMEHTHOTO cocTaBa (B %)
Pa3nen 4. YriieBoaopoasl 10
Tema 4.1. Coaeprxanue y4eOHOro MaTepuaJia 8 OK 01
yr. JIEBOAOPOABI M HX Hpe,[[eJ'IBHBIe YIJI€BOJOPOAbI (aJ'IKaHBI): COCTaB U CTPOCHHE, TOMOJIOTUYECKUU pAan. Mertan u >TaH: OK 02
IPUPOJIHBIE MCTOYHHKH |cOCTaB, CTPOCHHE, (PU3UYECKHE U XMMHUYECKHE CBOMCTBA (PEaKIMM 3aMEIEHUS M TOPEHHS), 2 OK 04

MOJIYUCHUC U TPUMCHCHHUC.
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HenpenenbHubie yriaeBoaopo bl (AJIKEHbI, aTKAUEHBI, aJTKUHBI).

AJIKEHBI: COCTaB M CTPOCHHME, TOMOJIOTHYECKUN psii. DTUJIIEH U MPOIMMIIEH: COCTaB, CTPOCHHUE,
¢bu3nyeckrue U XMMHYECKHEe CBOMCTBA (peakuu THIPUPOBaHUS, TaJOreHUPOBAHMUS, TUAPATAIIH,
OKHUCJICHUS U TIOJIMMEPHU3AINK) MOJTyUYeHUE U IPUMEHEHHE.

Ankanuensl: OytagueH-1,3 u metunOyragueH-1,3, XUMUYECKOE CTPOCHHE, CBOMCTBA (peaKius
MOJIMMEPU3AIINK), MPUMEHEHUE (71 CHHTE3a MPUPOJHOTO M CHUHTETUYECKOrO0 KaydyKa H
PE3UHBI).

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, T'OMOJIOTHYECKUH psia. ALETHIIEH: COCTaB,
XUMHYECKOE CTpOoeHHue, (u3mveckrue U XUMHUYECKHE CBOICTBa (peakiuu THIAPUPOBAHUS,
TaJIOTEHUPOBAHMS, THUIpaTalldd TOPEHHUsA), TOJyYeHHE ¢  TIpUMEHEeHHuEe  (MCTOYHHUK
BBICOKOTEMIIEPATYPHOTO TJIAMEHU JIJIsi CBAPKHU M PE3KH METAJJIOB)

ApomaTtnueckue yrieBoJopoasl (apeHsl). beH3om u Toxyond: cocraB, cTpoeHue, GU3NUECKHE U
XMMHUYECKHE CBOMCTBA (PEaKIMK raJlor€HUPOBaHUS U HUTPOBAHUS), IOJIyUYeHHE U IIPUMEHEHUE.
TokcnyHOCTH apeHOB (BIHMSHHE OCH30J7a HA OPraHU3M 4eloBeKka). [ eHeTHueckast CBs3b MEXIY
YIJIEBOAOPOAaMH, IPUHAICKALIUMHU K PA3JIMUHBIM KIJIACCAM.

[TpupoaHble UCTOYHUKH YTIIeBOOpOoA0B. [IpupoaHbiii ra3 u nomyTHble HeTsHBIE Ta3bl. HedTh
u e€¢ npoucxoxaeHue. CrocoObl nepepabOTKM He(TH: MEpPEeroHkKa, KPEeKUHI (TepMHUECKUil,
KaTtaauTuueckui), nuponu3. [lpoxykTel mnepepa®oTku HepTH, HX TNPUMEHEHHE B
IIPOMBIIIEHHOCTH

U B ObITy. KaMeHHBII yrosib ¥ MPOAYKTHI €0 NnepepadoTKH

Tema 4.2.
DU3NKO-XUMHYESCKHE
CBOMCTBA
YIJIEBOJIOPOJOB

Conep:xanue yueOHOro Mmatepuasia

JlabopaTopHble 3aHATHSA

JlabopaTtophas pabota Ne3 «CBoiicTBa yriieBOJI0POIOBY.

TpuBuanpHas U MeXAyHapoJHasi HOMEHKJIATypa, XMMHUYECKHE CBOWCTBA, CIIOCOOBI MOTYYEHHUS
yraeBoopoaoB. IlonyueHue 3TuineHa W U3y4eHHE €ro CBOMCTB. MojenupoBaHHE MOJIEKYT H
XUMHYECKHX TPEBPAIICHUIA YTIIEBOJIOPOOB (HA MPUMepe dTaHa, STHIICHA, alleTHIICHA U JIp.) |
raJIOTeHOMPON3BOTHBIX

OK 02
OK 04

Paznen 5. Kuciopoaoconepxaiiue opranudeckue coeMHEeHus!

14

Tema 5.1.
Cruptel. Genon

Conep:kanue y4eOHOro MaTepuajia

[IpenenbHbIE OJTHOATOMHBIE CIIUPTHI (METAHOJI M 3TAHOJ): CTPOEHUE, PU3NUECKHE U XUMUYECKHE
CBOMCTBA (peakUMu C aKTMBHBIMU METaJVIaMH, TaJIOTE€HOBOJIOPOAAMHU, TOPEHUE), IPUMEHEHHUE.
Bonoponneie cBsizn MeXIQy MOJEKYJIamMH CIUPTOB. PU3HOIOTMYECKOE ACHCTBHE METAHOJIA U
9TAHOJIA Ha OPraHU3M 4eJI0BEKa.

OK 01
OK 07
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MHoroaToMHbI€ CIIUPTHI (ITUIICHIJIMKONb U TIMLEPUH): CTPOCHHE, (PU3NIECKUE U XUMUYECKHE
CBOICTBa (B3aHMOHCﬁCTBHC CO MMCJIOYHBIMU MCTALJIaMH, KAa4YCCTBCHHAd pPCaKIMd Ha
MHOI0aTOMHBIEC CIUPTHI). PU3HONIOTHYECKOE IEHCTBUE HA OpraHW3M uesioBeka. [IpruMeHeHue
TIMIepruHa U STUJICHIJIMKOJIA.

®enosn. CTpoeHHe MOJIEKYJIbl, (U3UYECKHE M XUMHUYECKHe CBoicTBa (heHOna. TOKCHYHOCTH
denona, ero Gpu3nosornYecKoe ACHCTBHE HA Opranmu3M denoBeka. [Ipumenenne dhenona

Tema 5.2.

AJpaeruasl.
KapOoHOBBIE KUCIIOTHI.
CrnosxHble 3upsl

Conep:xanue yueOHOro Mmarepuasia

Anpaerunpl M KeTOHBI (popMalIbIerul, aneTanbJerua, aleToH): CTpOoeHHe, (U3MUECKHUe |
XUMUYECKHE CBOWCTBA (pEaKIMM OKHCJICHHS M BOCCTAHOBJICHHS, KAa4€CTBEHHBIC PEaKIIHH),
MOJTyYeHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TpeAeNbHbIE KapOOHOBBIE KHUCIOTHI (MypaBbHHAasT U YKCYCHas KHCIOTHI):
CTpocHHE, (M3MUSCKHEe W XUMHUYECKHE CBOHCTBa (0OmME CBOWCTBA KHCJIOT, pPEAKIHS
stepudukanmu), mnoiaydyeHue u mnpumeHenue. CTeapuHOBas U OJEHMHOBAs KHCIOTHI Kak
MPEACTABUTENH BBICIIUX KAPOOHOBBIX KMCIOT. MbUIa KaK COJM BBICIIUX KAPOOHOBBIX KHCIIOT, UX
MOIOIIIEe AEHCTBHE.

CrnosxxHbie 3QUpHI KaK TPOU3BOAHBIE KAPOOHOBBIX KHCIOT. [ MAPOIN3 CIIOKHBIX 3(upoB. JKuphl.
['maponus xupoB. [IpuMenenue xupoB. buosnornueckas posib )KHUPOB

OK 01
OK 02
OK 04

Tema 5.3.
YrneBoasl

Conep:xanue yueOHOro Mmatepuasia

VYraeBoasl: cocTaB, Kiaccu(UKalus yriaeBoJoB (MOHO-, JU- U ToyMcaxapupsl). ['moko3a —
MPOCTEHIINI MOHOCaXapH: OCOOCHHOCTH CTPOEHHSI MOJIEKYJIbl, (PU3NYECKHE U XUMHUYECKHE
CBOWCTBa IIIOKO3bI (B3aumopelcTBue ¢ rujapokcunom meau (II), okucieHne amMMHUaYHBIM
pactBopoM okcuja cepedpa (1), BoccranoBneHne, OpoKEHUE TIIOKO3bI), HAX0XKIACHUE B PUPOJIE,
IPUMEHEHHE TJIOKO3bl, OMOJOrMYEecKas pojb B JKM3HEIEATEIbHOCTH OpPraHHW3Ma YeJoBeKa.
®orocunTe3. PpyKkTO3a KaK U30MEp IITHOKO3bI.

Caxapo3a — mpejacTaBUTENb IUCaXapuoB, THAPOJIU3 Caxapo3bl, HAXOXKJICHHE B MPUPOJE U
MIpUMEHEHHE.

[Tonucaxapuapl: Kpaxmaa M LEUI003a Kak MpUpojaHble moauMmepbl. CTpoeHne Kpaxmaia U
LEJITI0NI03bI, PU3UUECKUE U XUMUYECKHE CBOMCTBA KpaxMaia (THAPOIN3, KaUeCTBEHHAs PeaKLus
C MOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
Du3UKO-XUMHYESCKHE
CBOMCTBA
KHUCJIOPOJIOCOIEPKAIIINX
OpraHUYECKHUX

Conep:kanue y4eOHOro MaTepuajia

IIpakTHYecKHe 3aHATHS

[Mpaktuyeckass pabora Ne§. «HomeHkmaTtypa  KHCIOPOJOCOAEPKAIIUX  OPTaHUYECKUX
COEIMHEHUN.

OK 01
OK 02
OK 04
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COEIMHEHNN

TpuBuanpHas ¥ MeXIyHapoIHAs HOMEHKJIATypa, XUMHUYECKHUE CBOWCTBA, CIIOCOOBI MOTYYCHHUS
CIHUPTOB U (PEHOJIOB, KAPOOHOBBIX KUCIOT U 3(PUPOB, albAEIHI0B U KeTOHOB. COCTaBICHUE CXEM
peakuuii (B TOM 4YHUCJIE IO MPEAJOKEHHBIM LENOYKAM IIPEBPALICHUI), XapaKTepHU3YIOIUX
XMMHMYECKHE CBOMCTBA KUCIOPOAOCOAEPKAIUX OPraHUYECKUX COCIUHEHUM

[IpakTuueckas pabdora Ne9. «Xumuueckne M (PU3UYECKHE CBOMCTBA KHUCIOPOAOCOACPIKAITUX
OpPraHUYECKUX COEAUHEHUSY.

IIpoBenenue, HaOMOACHHE M OMNMCAHUE JEMOHCTPALMOHHBIX OIBITOB: T'OPEHUE CIUPTOB,
KAueCTBEHHbIE pEaKLUU OJHOATOMHBIX CHHUPTOB (OKHciIeHue 3TaHona okcuaoM memu (II)),
MHOT'0aTOMHBIX CIIUPTOB (B3aUMO/IEHCTBHE INUIepuHa ¢ Tuapokcuom Meau (1)), anpaernnon
(okucneHue aMMuadyHbIM pacTBopoM okcuaa cepebpa(l) m rugpoxcupom wmeau  (1D),
B3aMMOJICHCTBHE KpaxMaJla C HOJIOM), U3yUeHHE CBOMCTB pacTBOPA YKCYCHON KUCIJIOThI

Pa3znen 6. A3oTcoaep:xaimme opraHnvdecKue coeuHeHnst 4
Tema 6.1. Coaepsxanue y4eOHOro MaTepuaJia 4 OK 01
AMUHBL AMWHBI: METUJIAMUH — IIPOCTEUIINNA IIPEACTABUTENb aMHHOB: COCTaB, XMMHYECKOE CTPOCHHE, OK 02
AMUHOKHUCIIOTBI. (hU3UYECKHe U XMMHUYECKUE CBOMCTBA, HAXOXKCHUE B IPUPOJIE. OK 04
benxu AMUHOKHCIIOTHI Kak aMmdoTepHble opraHuveckue coeauHeHus. duznyeckre W XUMHYECKHE

CBOWCTBAa aMMHOKHUCIOT (Ha MpHMepe INHLKHA). buojoruueckoe 3HaYeHHE AMHHOKHUCIIOT. 2

IlenTunapl.

benku kxak npupoaHsle nmonumepsl. IlepBuuHas, BTOpUYHas U TPETHUYHAs CTPYKTypa OEJIKOB.

XuMHYecKHe CBOMCTBA OEJIKOB: TMIPOJIN3, ACHATYpallus, KAYECTBEHHbIE pEeaKlIMK Ha OeIKu

IIpakTHYecKue 3aHATHS

ITpaktryeckas pabora Nel0. «CBoicTBa a30TOCOEPKALIMX OPTAHUUYECKUX COCTUHEHUI.

Ousnyeckue M XUMHUYECKHE CBOWCTBA aMHHOB (peakluu C KUCIOTaMH W TOpPEHHus) u 2

aMMHOKUCIIOT (Ha puMepe rauiuHa). HabmoaeHne u onrcanue J1eMOHCTPAIIMOHHBIX OIBITOB:

JeHaTypauusi OeNKOB PU HArPEBaHHHU, IBETHBIE PEaKIIMH OEIKOB
Paspnen 7. BbicOKOMOJ/IEKYJISIDHBIE COCUHEHUA 2
Tema 7.1. Conep:xkanue y4eOHOro MaTepuajia 2 OK 01
[Tnactmaccel. IIpakTHYecKHe 3aHATHS 2 OK 02
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Kayuyku. Bonokna [Tpaktuueckas pabdora Nell. «CuHTe3, aHanmM3 W KiIacCU(UKAIUA BBICOKOMOJICKYJISIPHBIX OK 04

COCIMHEHUI»

OcCHOBHBIE TOHSATUS XHUMHUU BBICOKOMOJIEKYJISIPHBIX COCAMHEHHUI: MOHOMEp, IOJIUMED,

CTPYKTYpPHOE 3BEHO, CTEIIEHb IOJMMEpPU3ALMM, CPENHAs MOJeKyJsipHas macca. OCHOBHbIE

METO/Ibl CHHTE3a BEICOKOMOJICKYJISIPHBIX COETUHEHUIN — MOJMMEpU3aIIHs U MOJIMKOHCHCALIHS.

O3znakomiieHHe ¢ 0Opa3laMu NPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4dyKOB:

IJIACTMACCHI (TTOJIUATUIICH, MOJIUIIPOIUIICH, MOJIUBUHUIXIIOPU], TOJIUCTUPOI); HATYPaJIbHbIN U

CHUHTETHYECKHE Kayuyyku (OyTaJMeHOBBIM, XJIOPONPEHOBBII W W3OMPEHOBBINH); BOJIOKHA

(HaTypanbHbIe (XJIOMOK, IIEPCTh, IIENK), MCKYCCTBEHHbIE (AQIleTaTHOE BOJIOKHO, BHCKO03a),

CUHTETHUYECKHE (KAaIPOH U JaBCaH)
KonTpoabnas pabdora .
3 CrtpyKTypa U CBOMCTBa OpraHM4ECKHX BellecTs (1o paszaenam 3-7) 2
IIpodreccHOHATBLHO OPHEHTHPOBAHHOE COAEPKAHMeE (COAePKAHNe PUKIATHOTO MoayJis)® 8
Pa3nes 8. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITEJIbHOCTH YeJ0BeKa 8 OK 01
Tema 8.1. Conep:xxanue yueOHOro MmaTrepuaJia 8 OK 02
Xumunueckue [TpaBuia sKOJIOTMYECKH I1€1eCO00Pa3HOro MOBEACHUS B OBITY M TPYIOBOM JEATEIBHOCTH B OK 04
TEXHOJIOTUU LENSIX COXPAHEHHs CBOEro 3J0pOBbS M OKpY’KaloLIEeHd NPUPOJHOM Cpenbl, ONacHOCTh OK 07
B IIOBCEIHEBHOM | BO3JIEMCTBUS HA OKUBbIE OpPraHU3Mbl OpPraHMYECKHUX BEIIECTB OTAEIbHBIX  KJIAcCOB
U 1podeccCHOHaNbHON| (YIIIEBOJOPO/bI, CIUPTHI, (EHOJNBI, XJIOPOPTaHMYECKHUE IMPOM3BOJHBIC, ANbICTHUABI U Jp.),
JACATEIIBHOCTH YEIIOBEKA | IIOKA3aTeNb MPEAEIBHO JOIYCTUMON KOHIIEHTPALMU U €T0 UCII0JIb30BaHuUE.

Ponbp xumum B obecriedeHMM SKOJIOTMUYECKOM, SHEPreTHYeCKOM M IMUIIEBOW 0O€30MacHOCTH, 4

pasBUTMM  MEIUIMHBI, CO3JaHMM HOBBIX MaTepualoB (B  3aBHCHUMOCTH OT BHJA
npodheccuoHaNBbHOM 1eATEIbHOCTH ), HOBBIX HCTOYHHUKOB 3HEPTUH (1bTEpHATUBHBIE HCTOUHUKH
sHepruu). lloHATHE O Hay4yHBIX METOJAax IIO3HAHUS BEIIECTB M XUMHUYECKMX PEaKIM.
[IpencraBienust 06 oOLIMX HAyUHBIX MPUHIUIAX MPOMBIIIJIEHHOTO MOJYyYeHUS BaKHEUIIUX

BEIIECTB (HAa TMpUMEpax MPOU3BOJICTBA aMMHAaKa, CEPHOM KHCIOTHI, METaHOJA). XUMHS |

3I0pOBbE HUEJIOBEKa: IMpaBWia Oe30MacHOr0 WCIHOIb30BAaHUS JIEKAPCTBEHHBIX MPENaparos,
OBITOBOM XMMHHU B MOBCEAHEBHON KU3HU

IMpakTnyeckue 3aHATHS
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[Ipaktuueckass padora Nel2. «IIpuMeHeHHE XMMHUYECKHUX BEIIECTB U TEXHOJOTMHA C y4eTOM
Oyayiiel npoeccuoHaIbHOM 1eATEILHOCTI .

Pewenne kelc-3a7ad 1o TeMaM: IUUIEBbIE IPOLYKTHI, OCHOBBI PalMOHAJIBHOIO IIUTaHUSA,
BOXHEHIINE CTPOUTENbHBIE W KOHCTPYKLIMOHHBIE MAaTEPHAIBl, CEIbCKOXO3AHCTBEHHOE
IIPOU3BOJCTBO, KPACKU, CTEKIIO, KEpaMHUKa, MaTepuaibl Ui IEKTPOHUKH, HAHOMATEPUAIIbI,
TEKCTHJIbHbIE BOJIOKHA, MCTOYHMKM SHEPIrUM, OpPraHUYECKHE W MMHEpaJbHbE YyHO0OpEeHHs,
JICKapCTBEHHbIE M KOCMETHYECKUE MPEnapaThl, ObITOBAs XUMHsI, MaTEPUAIIbl U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

3amura: [IpencraBieHue pe3ynbTaToB pelleHHs Keiic-3amad B (opMe MUHH-IOKIAIA
(romyckaeTcsi MCIoJIb30BaHUe IrpaMueCKUX U IPE3eHTallMOHHBIX MaTepHAaJIOB)

[IpomexyTouHas aTTecTALUSA MO AUCHUNINHE (T dEepeHIIUPOBAHHbBIN 3aUeT)

Bcero

72
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TEMATHYECKOE U IOYPOYHOE IINTAHUPOBAHUE
TemaTuveckoe MIIAaHMPOBAHUE

HaumeHnoBanue pa3aenoB u TeM Makcum. Kon-Bo 06s13aTenpHOi
yaeOHas ayJIuTOpHOU y4eOHOH
Harpy3ka | Harpyskd IOpH O4HOH (opme
CTyJC€HTa O6y‘IeHI/I${, qachbl
(uac) Bcero B T.4. [IPaKT. ¥
CEMHIHAPCKHE
3aHATHUA
Pasnen 1. TeopeTnueckue 0CHOBbI XMMHMU 16 16 8
Tema 1.1. OCHOBHBIC XUMHUYECKHE ITOHATUS | 2 2
U 3aKOHBI, CTPOCHHE aTOMOB XMMHYECKHUX
AJIEMEHTOB
Tema 1.2.Ilepuoguveckuii  3akoH  u | 2 2 2
[lepuomnueckas  cucTeMa  XHUMHYECKUX
anemenToB JI. 1. MenpeneeBa, ux CBS3b C
COBPEMEHHOH TeOpHEH CTPOSHHUS aTOMOB
Tema 1.3.CtpoeHue BemiectBau  npupona | 2 2
XUMHUYECKOW  CBsI3W. MHOrooopasue
BEIIECTB
Tema 1.4.Knaccudukanus u HOMEHKIaTypa | 2 2
HEOPraHUYECKUX BEIIECTB
Tema 1.5. Tunel XUMUYECKUX PeaKuid
Tema 1.6. 2 2
CKOpOCTh XUMUYECKUX PEAKITUH.
XHUMHUYECKOE PAaBHOBECHE
Tema 1.7. 4 4 2
PactBopbl, TEopHs MEKTPOITUTHUECKOMN
JINCCOITMAITNY U HOHHBINH OOMEH
Koumponvnaa paboma 1 1 1
Pa3nes 2. Heoprannueckasi Xumusi 10 10 4
Tema 2.1. 8 8 2
DU3NKO-XUMUYECKUE CBOMCTBA
HEOPraHUYECKUX BEIIECTB
Tema 2.2. 2 2 2
Wnentudukaiiys HEOPraHMIECKUX BEIIECTB
Koumponvnas paboma 2 1 1
Pa3nen 3. Teoperuueckne 0CHOBBI 4 4 2
OPraHuvecKoil XuMHH
Tema 3.1. Knaccuduxkarus, crpoenne u |4 4 2
HOMEHKJIaTypa
OpPTraHWYECKUX BEIIECTB
Pa3nen 4. YrieBoaopoabl 10 10 2
Tema 4.1. YrneBogoponsl ux 8 8
MIPUPOJIHBIE UCTOYHUKHU
Tema 4.2. 2 2 2
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Du3nKo-XxUMHUYECKHUE CBOUCTBA
YIJIEBOJIOPOIOB

Paznea S. Kucisiopoaocoaep:xammue
OpraHnyecKHe coeJHHeHHUs!

14

14

Tema 5.1.
Cruptel. DeHon

Tema 5.2.
AJbIEeruab!.
Kap6onoBsie kucnoTel. C0KHbIE 3HUPEI

Tema 5.3.
YrieBoanl

Tema 5.4.

Du3NKO-XNUMHYECKHIE CBOMCTBA
KHUCJIOPOJIOCOAECPKAIIUX OPTAHUYECKUX
COCIMHCHHI

Pa3znen 6. A3zorcoaep:xamme
OpraHuveckKue
coeTUHEHHUs

Tema 6.1.
AMUHEL
AMUHOKUCIIOTHL. benku

Paznea 7. BeicokoMosieKy IsipHbIe
coeIMHEHUs

Tema 7.1.
[Tnactmaccel. Kayuyku. Bojgokna

KontposbHasi padora 3

Pa3zpnen 8. Xumus B ObITy M
NPOM3BOACTBEHHOM 1eSITeIbHOCTH
yesgoeka (I13C)

Tema 8.1. Xumunueckue TEXHOIOTUA

B MTOBCETHEBHOM U MPO(eCCHOHAIBHON

JCATCIIBHOCTH YCJIOBCKA

Ju¢pdepeHupoBaHHbIN 3a4eT

BCEI'O

72

72

28
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IHoypouyHoe muIaHupoBaHue

Ne HanmenoBanue pasaciioB U TCM Koin-Bo o0s3aTenpHOM XapaKTepI/ICTI/IKa OCHOBHBIX BUAOB ACATCIBbHOCTU 06yt{a}onmxcs[
ypoKa ayJIUTOpHON y4eOHOH Harpy3KH
IpH 04HOH popme 0OydeHus,
qacChbl
Bcero B T.4. IIPaKT. U
CEMHUHApCKUe
3aHATUA
Pa3nen 1. Teoperuyeckue ocHOBbI | 16 8
XHMHH

1 XUMHUYECKUH 3JIEMEHT. 1 XapakTepu3oBaTh JIEKTPOHHOE CTPOECHUE aTOMOB
DneKkTpoHHas KOH(UTypanus XMUMUYECKHUX 3JIEMEHTOB, UCIIONb3Ys TOHATHS S-, p-, d-
aToMoB. OCHOBHbIE XUMUYECKHE AIIEKTPOHHBIE OPOUTAIIH, SHEPTETHUECKHUE YPOBHHU.
3aKOHBI

2 [Tpaktuyeckas pabora Nel. 1 1 [IpoBOANTH BBIUMCIIEHUS C UCIIOJIBb30BAHUEM ITOHATUI
«OCHOBHBIE KOJIMYECTBEHHBIE «Macca, KOJINYeCTBO BEUIECTBA, MOJIsApHas Macca». Biagets
3aKOHBl B XMMHUU U PACUYETHI IO M3y4aeMbIMU XUMHUYECKUMU TTOHSATHUSIMH.

YpaBHEHHUSM XUMHYECKUX
peaKuuii».

3 [TpakTuueckas padota Ne2. 1 1 OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMNCTB
«M3y4yenne nepuoandecKux XUMHYECKHX AJIEMEHTOB M UX COEAMHEHUH 110 NEPUOJIaM U
3aKOHOMEPHOCTEN U UX rpynmnaM [lepuoanueckoii cucremst 1. 1. Menneneesa
B3aUMOCBS3U CO CTPOECHUEM
aTOMOBY

4 [IpakTnueckas pabora Ne3. | 1 1 XapakTepu3oBaTh NIEKTPOHHOE CTPOEHUE aTOMOB
Pemenue TPaKTUKO- XUMHUYECKHUX 3JIEMEHTOB 1—4 mepruo0B, UCTIOIb3YS
OpPUEHTUPOBAHHBIX TEOPETUYECKUX MIOHATHSA S-, P-, d-3JEKTPOHHBIE OPOUTANIN, SHEPTETUYECKHE
3aJIaHMl ~ Ha  XapaKTepH3alHUIo YPOBHH.

XUMHUYECKHX JIEMEHTOB
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Crtpoenue BeniecTBa. XUMHAYECKas
CBSI3b.

PackpbIBaTh CMBICI HU3y4aeMbIX MOHATHH (BBLACTATH UX
XapaKkTepHbIE IPU3HAKU) U IPUMEHSTH 3TH MOHATUS IpU

6 [IpaxTrueckas pabota Ned. ONKMCAaHUM COCTaBa U CTPOEHUS BEILECTB, /i OObSICHEHUS
«CTpoeHne BelecTBa M MPUPOAA OTIENBHBIX (PAKTOB U ABNCHUNA. OnpenensiTh BUAbI
XUMHUYCCKOM CBSI3H. XUMUYECKOH CBS3H (KOBAJICHTHOM, HOHHOM,

METaJUIMYECKOU, BOJOPOAHON) B COCAMHEHUSX; THIT
KPUCTAIIMYECKON PEIETKH KOHKPETHOT'O BEIIECTRA.

7 Knaccudukanus HeopraHmuecKux Hcnonp30BaTh XMMUUYECKYHO CUMBOJIMKY JJIs1 COCTABICHMS
BeuiectB. Homenknarypa MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOMH,
HEOPraHMYECKUX BEILECTB COKpaIEHHON) GOopMyJI HEOPraHMUECKUX BEIIECTB.

8 [IpakTuueckas pabota Nes. Onpenensats BUAbI XUMUYECKOM CBS3M B HEOPTaHMYECKUX
«HoMmeHnknaTypa  HEOPraHUYECKUX coeauHeHusx. Ha3piBaTh 1 kiaccuuuupoBarsb
BEILIECTBY. HEOpPraHUYECKUEe COCTUHEHUS

9 Krnaccudukanusa XumMuueckux PackpbIBaTh CMBICI NU3y4aeMbIX MMOHATHH (BBLACTATH UX
peakluii B HEOpraHU4YEeCKON 1 XapaKkTepHbIE IPU3HAKU) U IPUMEHSTH 3TH MOHATUS IpU
OpPraHUYECKON XUMUHU. OMHMCAHUU U3MEHEHUH BEIIeCTB, AJsi O0BbSICHEHUS

OTIENBHBIX (PAKTOB U ABICHUA. OTpeAesTh THUIIBI
XUMHUYECKUX PEaKIUu.

10 OxucanTensHo- OmnpenensTs BaIEHTHOCT U CTEIIEHb OKUCIICHUS

BOCCTAaHOBUTEJIbHbBIE pEAKLIUU XUMHUYECKHX JIEMEHTOB B COCIMHEHUSAX PA3IUYHOTO
coctaBa.CocraBnsth ypaBHenus OBP u paccraBisaTh
K03 (GUIIMEHTHI METOIOM SJIEKTPOHHOTO OanaHca

11 CkopocTb peakuu, ee OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PeaKkLuu
3aBUCHUMOCTH OT Pa3JIMYHBIX OT pa3ianyuHbIX (pakTopoB. ONpenensaTh XapakTep CMEIEHUs
(bakTopoB XMMHUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIIHETO

12 [IpakTuueckas pabora Noé6. BoznelicTBus (mpunmun Jle-Ilarense).

«BnusiHue paznu4HBIX (HAKTOPOB
Ha CKOPOCTh XUMHYECKON
peakuum.
13 PactBopsl. Buabl pacTBOpOB 110 [IpoBOIUTH BBIUKMCIICHUS C UCIIOIB30BAHUEM TTOHATHS

COJACPKAHNUIO paCTBOPCHHOI'O

«MacCoBas O0Jid BEIICCTBA B paCTBOPE». Bnagers
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BE€IICCTBA

N3Y4aCMbIMH XUMHWYCCKUMU ITOHATUAMMN.

14 [Tonsarue o BogopogHOM nokaszatrene | 1 PackpbIBaTh MOHSATHUS «CUIIBHBIN» U «CIIA0BIN» STEKTPOIHT.
(pH) pactBopa. DnekTpoauTHIecKast XapakTepu3oBaTh CTENEHb Aucconuanuu. OnpenensTh
JIMCCOLIMALIUSI. Cpejly pacTBopa.

15 JlaboparopHas pabora Nel | 1 [IpoBOAUTH BBIUKMCIIEHUS C UCIIOJIBb30BAHUEM TTOHATHUS
«IIpuroToBienue pacTBOPOB». «MaccoBas J10J151 BEIeCTBA B pacTBope». Biagers

M3Y4aeMbIMU XUMHUYECKUMU MOHSATUSIMH.
16 JlaGopaTtopHnas pa6ora Ne2 Pemenue | 1 [IpoBOIUTH BBIYKMCICHUS C UCTIOIb30BAHUEM TTOHATHS
MPaKTUKO-OPHUEHTHUPOBAHHBIX «MaccoBasi J10J1s1 BELLIECTBA B pacTBOpe». Bnanets
pacyeTHBIX 3aJaHUI HA PACTBOPHI. M3Y4YaE€MbIMU XUMHUYECKUMU MTOHSATUSIMH.
17 Konmponvnaa paboma 1 1 PackppIiBaTh CMBICI U3y4aeMbIX MOHATHH (BBLAEIATH UX
Cmpoenue gewgecmea u XxumuuecKue XapakTepHbIe MPU3HAKN) U IPUMEHSITh 3TH MOHATHUS TPU
peaxkyuu ONUCAaHUU U3MEHEHUH BEIIECTB, IJIs1 OObSICHEHUS
OTIIeNbHBIX (PAKTOB U siBIeHUH. [I[pOBOIUTH BBIYUCIICHUS 1O
ypaBHEHUSAM XUMUUYECKHUX peakiuii. Pemars pacueTHbie
3a/1a4u 110 XUMHUH.

Pasnen 2. Heoprannueckas xumus | 10

18 Meransl. 1 PackpbIBaTh CMBICI N3y4aeMbIX MMOHATHH (BBLACTATH UX
CnaBbl METaJIOB. XapaKTEpHbIC TPU3HAKHU ) U IPUMEHSITh 3TU MOHATHUS TIPU

OTHMCAHUU COCTaBa U CTPOCHHUSI BEIIECTB, JIJIsI OOBSICHEHUS
19 XVMHYECKHE CBOWCTBA BakKHENIINX | 1 OTJIeNbHBIX (PaKTOB U siBIeHUN. OOBACHATH 001IKE

MCETAIJIOB

3aKOHOMEPHOCTH B UBMEHEHHUU CBOMCTB 3JIEMEHTOB —
METAJJIOB U UX COETMHEHUH C YYETOM CTPOCHUS UX aTOMOB
U 1oJ0xeHus B llepuoanueckon cucreme XuMUYECKUX
anemenToB J[. . MenneneeBa. XapakTtepu3oBaTb
(omuckIBaTh) 0OIIME XUMUYECKIE CBOMCTBA METAIIJIOB, UX
BOKHEHIINX COEAMHEHHM, MOATBEPKAAS ITO ONKMCAHUE
MIPUMEPAMH YPABHEHHUI COOTBETCTBYIOIUX XUMUYECKUX
peaKIvii; MpUMEHEHUE METAIIOB B PA3IMYHBIX 00JIACTsX, a
TAKXE UCIIOJb30BAaHNUE UX JJIS CO3/IAHUSI COBPEMEHHBIX
MaTepHaIOB U TeXHOJIOTHI. OMUCHIBATH CTIOCOOBI 3AIIUTHI
METAJIOB OT KOppOo3uu. PackpbIBaTh CyIIHOCTh
OKHCJIMTEIbHO- BOCCTAHOBUTEIbHBIX PEAKIIMI
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MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca STUX
peakuuii. [IpoBOIUTH peakunu, MOATBEPKAAOLINE
XapaKTEpHbIE CBOMCTBA N3yYaeMbIX BEILIECTB,
pacrno3HaBaTh ONBITHBIM ITyTEM HOHBI METAJIJIOB,
MIPUCYTCTBYIOIIME B BOAHBIX pacTBopax. Mcmnonap30BaTh
€CTECTBEHHO-HAYYHbIE METO/Ibl I03HAHUS — IIPOBEJCHUE,
HaOJI0/IEHUE ¥ OUCAaHUE XMMHYECKOTr0 IKCIIEPUMEHTa
(eMOHCTpaIOHHBIE U JTa00PaTOPHBIE OTIBITHI,
npakTudeckue padbotsl). [IpeacraBnsiTe pe3yabTaThl
XMMHYECKOT0 3KCIIEPUMEHTA B (popMe 3amcu ypaBHEHUN
COOTBETCTBYIOIIUX PEAKILIUI U JIeJaTh BBIBOBI HA UX
ocHoBe. CienoBaTh NpaBUiiaM MOJIb30BAHUS XUMUYECKOM
nocyou u abopaTopHsiM o0opyaoBanueM. [IpoBoauts
BBIUKCJICHMSI 10 YPAaBHEHUSIM XUMUYECKUX PEaKIUl.

20

Hemeranisl.
duznueckue cBOICTBAa HEMETAIJIOB

21

XHMHYECKHE CBOUCTBA U
IIPUMEHEHNE BaKHEHIINX
HEMETAaJUIOB

PackpbIBaTh CMBICT U3y4aeMbIX MOHATHH (BBLACTATH UX
XapaKTepHbIC TPU3HAKHN) U IPUMEHSITh 3TU MOHATHUS TIPU
OTIMCAHUU COCTaBa M CTPOCHUS BEIIECTB, ISl O0BSICHEHUS
OTIICIBHBIX (PAKTOB U siBJIeHUH. OOBSACHATH 00IIIHe
3aKOHOMEPHOCTH B U3BMEHEHHUH CBOMCTB HEMETAJIJIOB U UX
COEIMHEHUH C YYETOM CTPOCHHS UX aTOMOB U IMOJIOKEHUS B
IIepuoauueckoit cucreMe XUMUYECKUX diieMeHToB /1. U.
MenneneeBa. Xapakrepu3oBaTh (OIMUCHIBATh) O0IINE
XHUMHUYECKHE CBOMCTBA HEMETAIOB, MX BaXKHEHIIINX
COEIMHEHU I, TOATBEPXKAasi TO ONMUCAHUE PUMEPAMU
YPaBHEHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUU.
XapakTepru3oBaTh BIUSHUE HEMETAIJIOB U UX COCAUHECHHI
Ha KUBBIE OPraHU3MBbI; ONIMCHIBATH IPUMEHEHUE B
Pa3IUYHBIX 00JIACTSAX MPAKTUYECKOMN JCSITEIIBHOCTH
yesnoBeKa. PackpbIBaTh CyIIHOCTb OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIIUN MTOCPEICTBOM COCTABICHUS
AJIEKTPOHHOTO OaslaHca 3TUX PeaKIUu.

22

XUMHYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKHUX BEIIECTB

XapakTepu30BaTh (ONMUCHIBATh) 00IIME XUMUYECKUE
CBOICTBA HEOPraHMYECKUX COEIMHEHUH, UX BaXKHEHIIINX
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COEIMHEHUH, TOATBEPKAAs 9TO ONMCAHUE ITPUMEPAMU
YPaBHEHUN COOTBETCTBYIOUIUX XUMHUUYECKUX PEAKLIUM.

23 I'eneTnueckas cBsI3b [TonTBepk1aTh CyIleCTBOBAHUE T€HETUYECKOU CBSA3HU
HEOPraHUYECKHUX BEIECTB, MEXy HEOPTaHMUECKMMU BEUIECTBAMHU C TOMOIIbIO
MPUHAJICKAIINUX K Pa3TUYHBIM YpPaBHEHU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUH.
KJIaccaM.

24 [TpakTrueckas padora Ne7. Hcrnonbs30BaTh €CTECTBEHHO-HAYYHBIE METO/BI IIO3HAHUS —
«DU3NKO-XUMHUYECKHE CBOMCTBA MPOBEICHUE, HAOIOICHUE U OTTMCAHUE XUMHYECKOTO
HEOPTraHUYECKUX BEIIECTBY. IKCIIEPUMEHTA (JICMOHCTPAIIMOHHBIE 1 TaO0PaTOpHBIE

OTIBITHI, IPaKTH4YECKHE PadoThl). [IpencraBimsTh
PE3yJIbTaThl XUMUYECKOTO IKCIIEPUMEHTA B (hOpMeE 3aIUCH
YpaBHEHUN COOTBETCTBYIOLIUX PEAKIIUI U J1€J1aTh BHIBObI
Ha ux ocHoBe. Crie1oBaTh IIpaBujIaM MOJb30BaHUS
XUMHUYECKOH MoCcy10i 1 1a00paTOpHBIM 000pYI0BaHUEM.
[IpoBOUTH BBIYUCICHUS IO YPABHEHUSIM XUMHUUECKHUX
pEeaKIuu.

25 [IpakTuueckas pabota Nog. XapakTepu3oBaTh BIUSHUE HEOPTaHUUECKUX BEIIECTB HA
Pemenne MPaKTHUKO- ’KUBBIE OPraHU3Mbl; ONUCHIBATH IPUMEHEHHUE B PA3IMYHBIX
OpPUEHTUPOBAHHBIX  3aJaHUN  Ha 00J1aCTSAX PAKTUYECKOMN JCSITEIIbHOCTH YEIOBEKa.
CBOMCTBA, COCTaB, IOJIyYEHUE H
0e30macHOe HUCIIOJIL30BaHHE
BAYKHEUIINX HEOPTaHUUECKUX
BEIIECTB B OBITY

26 JIaboparopHas pabota Ne3 Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/AbI TO3HAHUS —

«nenTudukanys HeOpraHUYECKUX
BELIECTBY.

IIPOBEJICHNE, HA0JI0/IEHNE U ONTMCAaHNE XUMUYECKOTO
HKCIIEPUMEHTA (JIEMOHCTPAIMOHHBIE U Ja00paTOpHbIE
OTBITHL, IpakTHUEcKKe padoThl). [IpencraBisaTh
pe3yabTaThl XMMUYECKOT0 3KCIIEpUMEHTa B (hopMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX PEAKIMA U AeNaTh BBIBObI
Ha X ocHoBe. Cien0BaTh NpaBUiIaM MOJIb30BaHU
XUMUYECKOU TTOCY IO M TaOOpaTOPHBIM 000PYTI0BAHUEM.
ITpoBOAMTH BHIYMCIIEHUS 10 YPABHEHUSAM XUMUUECKUX
pEeaKIuid.
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27 JlaGopaTtopHnast paborta Ne4. Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE METO bl TO3HAHUS —
Pemenue skcriepuMeHTaIbHBIX IIPOBEJICHUE, HA0JII0IEHNE U ONIMCAaHUE XUMUYECKOIO
3a/1a4 10 XMMHUYECKUM CBOMCTBaM HKCIIEPUMEHTA (JIEeMOHCTPALIMOHHBIE U TaOOPaTOPHbIE
METaJUIOB U HEMETAILIOB, 110 OIBITHL, IpakTHUECKKEe paboThl). [IpencraBisaTh
Pacro3HaBAHUIO U MOJIYYEHUIO pe3yJIbTaThl XUMUYECKOT0 IKCIIEPUMEHTa B (hopMe 3arncu
COEIMHEHUI METAJUIOB U YPaBHEHUH COOTBETCTBYIOIIMNX PEAKIIMNA U JAEJIaTh BBIBObI
HEMETAaJUIOB Ha ux ocHoBe. CiieqoBaTh paBuiaM MOJb30BaHUS

XUMHYECKOH MOCy 10l 1 1a00paTOPHEIM 000PYI0BAaHUEM.
[IpoBONUTH BBIYMCIEHUS IO YPABHEHUSAM XUMHUUYECKUX
peaKuui.

28 Koumponvnan paooma 2 PackpbIBaTh CMBICI U3y4aeMbIX MMOHATHH (BBLACTSATH UX
Ceoticmea neopeanuueckux XapaKkTepHbIE IPU3HAKU) U IPUMEHSTH 3TH MOHATUS IpU
seujecme OMHMCAHUU U3MEHEHUH BEIIeCTB, Al O0BbSICHEHUS

OTJENBHBIX (PAKTOB M SBJICHHIA.
Pasnen 3. TeopeTruueckne 0CHOBBI
OPraHuvecKoil XuMHHU

29 IIpeameT OpraHM4ecKOl XUMUH PackppiBaTh CMBICIT U3y4aeMbIX TOHATHH (BBISBISATH UX
Teopust cTpoeHUs1 OpraHUYECKUX XapaKkTepHbIE IPU3HAKH), yCTAHABIIUBATH UX B3aUMOCBS3b.
coenquHeHuii A.M. bytneposa PackpsIBaTh posib OPraHMYECKON XUMHHU B IIPUPOJIE,

XapaKTepU30BaTh €€ 3HAUCHUE B JKU3HU YEIIOBEKA,
WJUTIOCTPUPOBATH CBA3b € APYrUMHU Haykamu. [IpumeHsTh
II0JIO’KEHUS TEOPUU CTPOCHUSI OPraHUYECKHX BEIIECTB A.
M. bytnepoBa 1jist 00bsICHEHUS 3aBUCUMOCTH CBONCTB
BEUIECTB OT X COCTABA U CTPOECHMUSI.

30 [IpencraBienue o knaccupuxanu Hcnonb30BaTh XMMUUYECKYHO CUMBOJIMKY JJIsSi COCTABICHHUS
OpPraHMYECKUX BEILECTB. MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
Homenknarypa opraHnueckux COKpaIEHHON) GOpMYJT OpraHUUECKUX BEIIECTB.
COEIMHEHUN OnpenensiTb BUbl XUMHUYECKOM CBSA3M (OJUHAPHBIE,

KpaTHbIE) B OPTaHUYECKUX COETMHEHUIX

31 [IpakTuueckas paboTa Ne9. Hcnonp30BaTh XMMUUYECKYHO CUMBOJIUKY JJIs1 COCTABIICHMS
«HomenknaTypa OpraHUYECKUX MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOMH,

BEIIIECTBY. COKpaIEHHON) GOpMYJI OPraHUYEeCKUX BEILIECTB.

OmnpenensTh BUJIbI XUMUUECKOHN CBSI3U (OJIMHAPHBIE,
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KpaTHbIE) B OPTaHUYECKUX COETUHEHUAX

32 [IpakTnueckas pabora NelO. |1 BreiBoauTh mipocTeiinnyio GopMyITy OpraHudecKoro
Pacuersl mpocreiimieit  popmyIibi COEIMHEHUS, 3Has SJIEMEHTHBIN COCTaB B POLEHTAX,
OpraHu4ecKoi paccuuThIBaTh KOJIMYECTBO BEIIECTBA, MOJISIPHYIO Maccy
MOJIEKYJIbI, HICXOJS U3 AIIEMEHTHOTO
cocTasa
Pasnen 4. YrueBogopoasl 10

33 ATIKaHBL: COCTaB, CTPOCHHE, 1 PackpbiBaTh CMBICIT U3y4aeMbIX MOHSITHH (BBISBISTH UX
TOMOJIOTUECKHH PAL. XapaKkTepHbIE NPU3HAKH), YCTAHABIMBATh UX B3aHMMOCBS3b,

34 AJIKEHDI 1 HCII0JIB30BaTh COOTBETCTBYIOLME IMOHATUS MPU ONHCAHUU

35 AJIKaJINCHBI 1 cocTaBa, CTPOEHHS ¥ MPEBPANIEHUH  OPraHMYECKHX

36 AJKMHBL. AlleTuieH 1 COEIMHEHUH.

37 Apensl. benson u Tonyoun. 1 Ucnonp3oBath XAMHUYECKYIO CHMBOJIAKY TS

38 ['enernueckas cBsA3b MEKIY 1 COCTaBIICHUS MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH,

yrieBogopoaamMu,
IMpUHAJICKAIMMH K pa3In4HbIM
Kj1acCaM.

COKpaméHHOW)  ¢GOopMya  OpraHMYECKHX  BEIIECTB.

YcTaHaBiuBaTh MPUHA/ICKHOCTD BEIIIECTB K
OINpEEICHHOMY KJaccy. YIJI€BOJOPOAOB IO COCTaBy U
CTPOCHHUIO,  Ha3blBaTh  MX 1O  CUCTEeMAaTHUYECKOM

HOMEHKJIaType; IPUBOAWTH  TPUBUAJIbHBIE  Ha3BaHUA
OTIENbHBIX NPEACTABUTENEH yriIeBOAOpoaoB. OnpenensaTh
BHJIBl XMMHMYECKOW CBSI3M B MOJIEKYJaxX YIJIEBOJOPOIOB;
XapaKkTepu30BaTh 3aBUCUMOCTb PEaKIIMOHHON CIIOCOOHOCTH
YIJIEBOJOPOJAOB OT KPAaTHOCTH KOBAJICHTHOW  CBS3H.
Xapakrepu3oBaTb ~ COCTaB, CTPOCHHME, IIPUMEHEHHE,
¢du3nyecKre U XUMHUYECKUE CBOMCTBA, BaXKHEHIINE CIIOCOOBI
MIOJIyYEHUS TUIIMYHBIX IIPEICTaBUTEIIEH PA3IMUHBIX KJIACCOB
yII€BOAOPOAOB (MeTaHa, JTaHa, JSTUIIEHA, AalETHIICHA,

Oyraguena  -1,3, Oenzoma, Tomyona).  BrIBIATH
TCHCTUYECKYI0  CBSI3b  MEXJAYy  YIVIEBOJOpPOJaMU |
MOITBEPKIATh ed SEN R YpaBHEHUSIMH
COOTBETCTBYOIIHX XUMHUYECKHIX peakuuii c

UCTIOJIb30BAaHUEM CTPYKTYPHBIX (hOpMYJI.
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39 Hed1b u npoaykThl e nmepepaboTKu 1 XapakTepu30BaTh UCTOYHUKHU YTIIEBOJAOPOIHOTO ChIPhS
40 [IpupoHbIii ¥ TOMYTHBINA HEQTAHOM 1 (HedTh, MPUPOHEINA ra3, Yroib), CIOCOOBI UX MEePePadOTKH
ra3. KaMeHHbIA yrojib U IPOIYKThI €ro U IIPAKTHUYECKOE NMPUMEHEHHE MMOTy4aeMbIX TPOYKTOB.
epepaboOTKH
41 JlaGoparopHas paboTta Ne5 |1 XapakTepu3oBaTh COCTaB, CTPOCHUE, TPUMEHEHUE,
«CBoiiCcTBa yIiI€BOAOPOAOBY. ¢du3nvecKkre 1 XUMHUYECKHE CBOMCTBA, BAYKHEHIIINE
CIocoObI OTYyYEHUS! TUIIMYHBIX MpeCTaBUTENEH
pa3IMYHBIX KJIACCOB YIJIEBOAOPOAOB (METaHA, ITAHA,
ATWJICHA, alleTHIIeHa, OyTaaueHa -1,3, 6eH301a, ToJIyosa).
42 JlaGopaTopHas paboTta Ne6 | 1 Hcnosnp30BaTh XUMUYECKYHO CUMBOJIMKY JJISI COCTaBJIEHUS
«MogenupoBaHre  MOJIEKYJI U MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOMH,
XUMHUYECKHUX IIPEBPAILCHUI COKpaILEHHON) (OpMYJI OPraHUUECKUX BEILIECTB.
YIJIEBOIOPOOBY. Omnpenensats BUIbI XUMUYECKOH CBSI3U (OJIMHAPHEIE,
KpaTHbIE) B OpraHndyeckux coennHeHusx. CocTaBisaTh
MOJEJIA MOJIEKYJI OPraHMYECKUX COSAMHEHUMN.
Paznen S. Kucioponoconepxammue | 14
OpraHMYecKue cCoeJuHeHus
43 OpnHoaTOMHbBIE 1 MHOIOQTOMHBIE 1 PackppiBaTh CMBICI U3y4aeMbIX TOHATHH (BBISBIATH UX
CIIUTPTHI XapaKkTepHbIe IPU3HAKH ), yCTAHABIIUBATh UX B3aUMOCBS3b,
44 DeHoJIbI 1 HCIIOJIB30BAaTh COOTBETCTBYIOLIME OHATHUS IIPU ONMCAHUH
45 Anbaeruipl U KETOHBI 1 COCTaBa, CTPOCHUS U MPEBPAILLEHUI OPTaHUYECKUX
46 OIHOOCHOBHBIE MTPEIEIBHBIE 1 coequHeHni. Mcrnonp30BaTh XUMHYECKYIO CUMBOJIUKY JIJIS
KapOOHOBBIE KHCIIOTHI COCTaBJICHUS] MOJIEKYJIAPHBIX U CTPYKTYPHBIX
47 C110HbIe 2(PUPHI 1 (pa3BEépHyTOM, COKpaIIEHHOI) POPMYIT OpraHuYeCKUX
48 JKupbl 1 BEUIECTB. Y CTaHABJIMBATh IPUHAJIC)KHOCTD BEIIECTB K
49 YIIeBoIbl: cocTaB, Kiaccudukaus | 1 OTpe/IeIECHHOMY KJIacCy IO COCTaBy M CTPOCHHUIO, HAa3bIBAaTh
YIJICBOJIOB UX 110 CUCTEMaTUYeCKOW HOMEHKIIAType; IPUBOINUTH
50 Monocaxapubl. [mokosa 1 TPUBUAJIbHBIE Ha3BAaHUS OTAENIbHBIX MIPe/ICTaBUTENEH
51 Jlucaxapuipl 1 KHCIIOPOJICOIEPKAIUX COEIMHEHNI. XapaKkTepu30BaTh
52 Tlomucaxapu st 1 COCTaB, CTpPOEHHE, IPUMEHEHHE, (PU3HUECKUE U

XUMHYECKHUE CBOMCTBA, BAYKHEHIIINE CITOCOOBI TIOMyUeHUS
TUTMYHBIX MPEJCTABUTEIICH Pa3IMIHBIX KIaCCOB
KHCJIOPOJICOACPKAIINX COeAMHEHUH (MEeTaHoJIa, 3TaHOJIa,
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rmiepuHa, Genona, popmManbaeruaa, aleTanbIeruaa,
YKCYCHOW KHCJIOTHI, TJIFOKO3BI, CaXapo3bl, Kpaxmania,
IEJUTIOJIO3bI); BBISIBIIATh TCHETHYCCKYIO CBSA3b MEXKIY HUMHU
)41 HOI[TBep)KIIaTB eé HaJIM4YUue ypaBHeHI/ISIMI/I
COOTBETCTBYOIIMX XUMHUYCCKUX PEAKIUH C
UCTIOJIb30BAHUEM CTPYKTYPHBIX (hopmyi. OnuceiBaTh
COCTaB, XMMHUYECKOE CTPOCHHE U TPUMEHEHHUE )KHPOB,
XapaKTepI/ISOBaTB HX 3HAYCHUC OJIA ) KU3HCOACATCIIbHOCTHU
opranu3MoB. OCo3HaBaTh OMACHOCTh BO3JICHCTBUS Ha
JKUBBIC OpI‘aHI/I?)MbI OHpGI[eJIeHHLIX OpFaHI/I‘-IeCKI/IX
BEIIIECTB, MOSICHATH Ha MMPUMEPAX CIIOCOOBI YMEHbBIIICHHSIH
MPEIOTBPALICHUS X BPEAHOTO BO3AECHCTBUS HA OPTaHU3M
yeoBeKa.

53 [Tpaktryeckas padorta Nel 1. Hcnonp30BaTh XMMUYECKYHO CUMBOJIMKY JJIsl COCTaBJICHMUS
Homenknarypa MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMH,
KHCIIOPOIOCOAEPIKAIIINX COKpani€HHoM) GopmMyJ1 OpraHUuYECKUX BEIIECTB.
OpPraHMYECKUX COCAMHEHUI YcraHaBIMBaTh NPUHAIEKHOCTh BEILIECTB K

OIpE/IEIECHHOMY KJIacCy II0 COCTaBY M CTPOCHHUIO, HAa3bIBAaTh
UX [0 CUCTEMATHYECKOW HOMEHKJIAType; IPUBOANUTh
TPUBHUAJIbHBIC HA3BAHUS OT/EJIbHBIX MIPeICTaBUTENEH
KHCIIOPOJICOAEPKALMX COETUHEHUM.

54 [TpakTryeckas padota Nel2. BBIABIATE TEHETUUYECKYIO CBSI3b MEXKY
CocraBieHne CXeM peakiuii, KHCIIOPOJICOAEPKALMMYU OPTaHNYECKUMU COEUHEHUSIMU U
XapaKTEepU3YIOUINX XUMHUECKHE MOJTBEPKJIaTh €€ HaJN4Ke ypaBHEHUSIMU
CBOICTBA KMCIIOPOACOACPKAILNX COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH C
COEIMHEHMI. MCII0JIb30BaHUEM CTPYKTYPHBIX GOpPMYIL.

55 [TpakTuaeckasipabora Nel3. Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE METO/IbI TO3HAHUS —

Xumuueckue U puzndeckue
CBOWCTBA KHCIOPOJOCOAEPKAILUX
OpPraHMYECKUX COEANHEHUN

[poBe/IeHUE, HAOII0ACHNE U ONTMCAaHNE XUMUYECKOTO
SKCIIEpUMEHTa (J1abopaTOpHBIE OTBITH U MPAKTUYECKUE
pabotsr). CeoBath npaBuiiaM 06e30nacHOi paboThI B
71abopaTOpHUX TIPH MCTIOJIb30BAaHIH XHMUYECKOH TTOCYIBI H
000py10BaHUs, a TAKXKe MpaBUiIaM 0OpaleHUs C
BEIIECTBAMH B COOTBETCTBUHU C HHCTPYKIMSIMHU

32



BBITIOJTHEHU A J'Ia60paT0pHBIX OIIBITOB M MMPAKTUYCCKUX

paboT MO MOTYYEHHUIO U U3YYCHUIO0 OPraHNYECKHUX BEIIECTB.

[pencTaBasTh pe3ysibTaThl KCIIEPUMEHTA B (hopMe 3armucu
ypaBHEHHI COOTBETCTBYIOIIUX PEAKIIMI U JICJIATh BHIBOJIBI
Ha uX ocHOBE. [IpOBOJMTE BBIYUCIICHHS JJIs1 OPEICIICHHS
MOJICKYJISIPHOM (DOPMYJIBI OPraHUUIECKOTO BELISCTBA, 110
YPaBHEHUIO XUMUYIECKOU peakiu. CaMOCTOSATEILHO
IUTAHUPOBATh U OCYIIECTBIIATH CBOIO TIO3HABATEIILHYIO
JeSATeIIbHOCTh; IPUHUMATh aKTUBHOE y4acTUE B TPYIIIOBOM
y4eOHOU e TEIbHOCTH

56 [TpakTtuyeckas pabota Nel4. Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/AbI TIO3HAHUS —
N3yuenune cBOMCTB pacTBOpa MpOBeICHUE, HAOTIOIEHUE U OITUCAHUE XUMHYECKOTO
YKCYCHOU KUCJIOTBI SKCIIepUMEHTa (J1abopaTOpPHBIE OMBITH U MPAKTUYECKUE

pabotsl). CienoBath npaBuiiaM 0€30MacHoi padoThI B
1abopaTopuu MpH UCIIOIB30BAHUH XUMHUECKOH MOCYIbI U
000pyA0BaHNUs, a TAKXKE MTpaBUiIaM oOpallleHus ¢
BEILECTBAMH B COOTBETCTBUM C MHCTPYKLMSIMHU
BBITTOJIHEHUS TAOOPATOPHBIX OIBITOB M MPAKTHYECKIX
paboT MO MOMYYEHHUIO U U3YUYEHUIO0 OPraHNYeCKHUX BEIIECTB.
[IpencraBisTh pe3ynbTaThl SKCIIEPUMEHTA B (pOopMe 3amucu
YpaBHEHUN COOTBETCTBYIOUIUX PEAKIIMI U 1€71aTh BHIBObI
Ha WX OCHOBE. AHaJIU3UPOBATH CBOMCTBA YKCYCHOM
KHCIIOTHI KaK MPEJICTaBUTENSI KApOOHOBBIX KHCIIOT.
Pa3nen 6. A3orcoaep:xaiiue
OpPraHu4ecKue COeMHEHHS
57 AMUHBI PackpbIBaTh CMBICI H3y4aeMbIX MOHATUH (BBISBISTH UX
58 AMHMHOKUCIIOTHI B O€TTKH XapakTepHbIC MPU3HAKHU), YCTAHABIUBATh UX B3aUMOCBS3b,

HCIIOJIb30BAaTh COOTBETCTBYIOIIUE TOHATHS IIPU ONMCAHUU
COCTaBa, CTPOCHHUS U MPEBPAILLEHUIT OPTaHUYECKUX
coeqMHeHnI. Mcrnonp30BaTh XUMHUECKYIO CUMBOJIMKY IS
COCTaBJICHUSI MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BEpHyTOH, COKpaI€HHOI) POpPMYIT OpraHuIeCKUX
BelecTB. Onpenensarb NPUHAJIEKHOCTh BEIIECTB K
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OIpEIEIIEHHOMY KJIACCY TI0 COCTaBYy U CTPOCHHIO, HA3bIBATh
UX I10 CUCTEMAaTHYECKOW HOMEHKIIATYPE; IIPUBOJIUTH
TPHUBHAJIBHBIC HA3BAHUSA OTAEIbHBIX MIPEICTABUTEIICH.
XapakTepu30BaTh COCTaB, CTPOCHUE, IPUMEHEHHE,
bu3nUecKre ¥ XUMHUYCCKHE CBOMCTBA, BAYKHEHIITHE
CHOC06BI MOJIYUCHUA TUTTUMYIHBIX HpeIICTaBI/ITeJIefI
a30TCOJIEPIKAIIUX COSAMHEHNH (METHIaMHHA, TIMIIMHA,
OCIIKOB).

59

[TpakTnueckas padota Nel5.
«PU3NYECKHE U XUMUYECKUE
CBOMCTBAa aMHUHOB »

M cronp30BaTh €CTECTBEHHO-HAYYHBIC METO/IbI TIO3HAHMS —
MIPOBEICHUE, HAOIOICHNE M OMTMCAaHNE XUMUIECKOTO
IKCIIEPUMEHTA (J1a00PATOPHBIC OMBITHI U MPAKTHUECKHUE
pabotsl). CienoBath npaBuiiaM 0€30macHoi padoThI B
1a00paTOpPHUU NIPU MCIIOJIb30BAHIUH XUMUYECKOH TTOCYIbI U
000pyI0BaHUs, a TAKXKE MPpaBUIaM 00paLIeHUs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIHSIMU

BBITIOJIHCHU A J'Ia60paTOpHI)IX OIIBITOB M MPAKTUYCCKUX
paboT 1O MOJYYCHHIO U U3YyYCHHUIO OPIraHUYECKHUX BEIICCTB.
[TpencraBisTh pe3yabTaThl SKCIIEPUMEHTA B (hOPME 3aIUCH
YpaBHEHHI COOTBETCTBYIOIIUX PEAKIIMI U JICIATh BHIBOJIBI
Ha MX OCHOBE. AHAJIM3MPOBATh CBOWCTBA aMHHOB.

60

[Tpaktuyeckas padora Nel6.
«/lenatypanus 0enkos. L{BeTHble
peaKknuu GEeIKOB

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE METOIbI TO3HAHUS —
MIPOBEJICHUE, HAOJTFOICHNE M OMTUCAaHNE XUMUIECKOTO
SKCIIEpUMEHTa (J1abopaTOpPHBIE OMBITH U MPAKTUYECKUE
pabotsl). CrienoBath npaBuiiaM 0€30MacHoOi padoThI B
n1abopaTopuu MpH UCIIOIB30BAHUH XUMHUECKON MOCYIbI U
000pyIOBaHMs, a TAKXKe MPaBUIaM 0OpaIeHHS C
BEIIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMU
BBITIOJTHCHU A na60paT0pHHx OIIBITOB MU MPAKTUYCCKUX

pa60T 110 MOJIYUYCHUIO U U3YUCHUIO OPTraHNYCCKUX BCIICCTB.

[IpencraBisTh pe3ynbTaThl SKCIIEPUMEHTA B (popMe 3amucu
YpaBHEHHI COOTBETCTBYIOIIUX PEAKIIMN U JICIATh BBIBOJIBI
Ha UX OCHOBC. 3HaTB MCXAaHHN3M U HpI/I‘—II/IHBI JIeHaTypaHPIH
OEIKOB.

34



Paznen 7. BoicokOMoOJIeKYIsIPHbIE
coeUHeHUs

61

[IpakTnueckas paborta Neol7.
«CuHTE3  BBICOKOMOJEKYJSPHBIX
COCIMHEHUIN

Biagers n3yyaeMbIMU XUMUYECKUMU MTOHATUSMH:
PacCKpbIBAaTh CMBICII U3yYaE€MbIX MOHATUN U IPUMEHSATH 3TU
MIOHATUSA [IPU ONMCAHUM COCTAaBA U CTPOCHMS
BBICOKOMOJIEKYJISIPHBIX OpPraHUYECKHUX BEIIECTB, JJIs
00BsICHEHUS OTJENbHBIX (DaKTOB U siBJeHM. Mcronb30BaTh
XUMUYECKYIO CHUMBOJIUKY JUIsl COCTABIICHUS CTPYKTYPHBIX
(dbopMyI1 BelIeCTB U ypaBHEHUN PeaKIuil MOIMMepU3aluu U
noJIMKoHAeHcauuu. OnKchIBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE CBOMCTBA Kay4yKoB, Hanboiee
pacnpocTpaHEHHBIX BUA0B IJIACTMACC, BOJIOKOH;
MIPUMEHEHHUE

62

[IpakTuueckas paboTta Nel8.
«Ananuz u KJ1acCH(pUKaIs
BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUID)

M cronp30BaTh €CTECTBCHHO-HAYYHBIC METO/IbI TIO3HAHMS —
MIPOBEICHNUE, HAOJTIOICHUE ¥ OMTMCAaHUE XUMUIECKOTO
IKCIIEPUMEHTA (J1a00PATOPHBIC OMBITHI U MPAKTHUECKHUE
pabotsl). CienoBath npaBuiiaM 0€30MacHoOi padoThI B
nabopaTOpUU MPHU UCIIOJIB30BAHUN XUMUYECKOM MOCYAbI U
000pyI0BaHus, a TAKXKE MPaBUIaM OOpAILCHUS C
BCIICCTBAMH B COOTBCTCTBHUU C MHCTPYKIUAMUA
BBITIOJTHEHUS TA0OPATOPHBIX OMBITOB M MPAKTUYECKUX
paboT MO MOTYYCHUIO U U3YYCHUIO OPraHNYECKHUX BEIICCTB.
[IpencTaBasTh pe3ynbTaThl SKCIIEPUMEHTA B (popMe 3amucu
YPaBHEHUI COOTBETCTBYIOIIMX PEAKIUNA U J1€J1aTh BBIBOBI
Ha X OCHOBE. [IpOBOINTE BBIUMCICHHUS JJIsI ONIPEICICHUS
MOJICKYJISIPHOHM (pOPMYJITBI OPraHMYECKOTO BEIIECTBA, 0
YPaBHEHHIO XUMUYECKOW peaKIuu

63

Konmponvnaa paooma 3
Cmpykmypa u ceovcmea
Op2aHU4ecKux eeujecmse

PackpbIBaTh CMBICT U3y4aeMbIX MOHATHH (BBLACTSATH UX

XapakTepHBIC MPU3HAKN) U TIPUMEHSTH 3TH MOHATUS TTPU
ONMCAHUU COCTAaBa U CTPOEHUSI OPraHUYECKUX BEILECTB,

JUIs1 OOBSICHEHHSI OTJCIBHBIX (DaKTOB M SIBJICHUI

Pa3nea 8. Xumus B ObITy 1
NPOU3BOJACTBEHHOI1 1eSITeJIbHOCTH
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yejoBeka (I13C)

64 [IpaBuna skosnoruyecku PackppiBaTh posib XMMHUHU B PELLIEHUHN SHEPTETUYECKUX,
1eJIeCO00Pa3HOr0 MOBEACHHUS B CBIPBEBBIX U KOJIOTUYECKUX MPOOJIEM YeIOBEUECTBA,
OBITY U TPYJOBOH AESITEIbHOCTU ONMCHIBaTh OCHOBHBIE HAIIPABJICHUS PA3BUTUS XUMUYECKON

65 Posib xumuu B obecnieueHNH HAYKH U TEXHOJIOTUU. AHAIU3UPOBATh U KPUTHUECKHU
ABTOMOOMJIECTPOCHUS OLIEHUBATh UH(OPMAIIHIO, CBA3aHHYIO C XUMUYECKUMHU

66 [IpencraBnenus 00 [0]0)11170:¢ MPOLIECCAMU U MX BIIMSHUEM Ha COCTOSIHUE OKPYIKaOIIEH

Hay4HbIX MPUHIINAIIAX cpenpl. Micronb30BaTh MOMy4YEHHBIE 3HAHUS U

IIPOMBIILIJIEHHOTO MOJTy4EHUs IpeJCTaBIeHNs 0 cepax IesTeIbHOCTH, CBA3aHHBIX C

BOKHEHIINX HAayKOU M COBPEMEHHBIMHU TEXHOJIOTUSMH, KAK OCHOBY JJISI

BELIECTB OpHUEHTALUM B CBOEH Oyay1iel npodeccnoHaabHON
JIeSITEJIbHOCTH.

67 [Ipaktnueckass  pabora  Nel9. Hcnonp30BaTh MOJMy4YE€HHBIE 3HAHUS U IIPEJCTABICHUS O
Pemenne keiic-3amay  mo Teme cdepax AeaTeTbHOCTH, CBA3aHHBIX C HAYKOU U
«XuMHYECKHE BElIECTBa B COBPEMEHHBIMH TEXHOJIOTHSIMH, KaK OCHOBY ISl
aBTOMOOMIIBHOM MPOHU3BOICTBEY. OpHUEHTAINH B cBOeH OyayIiei npodeccuoHaibHON

JIeSITEIIbHOCTH.

68 [TpaxTrueckas padota Ne20. AHaTM3UpOBaTh MPOOIIEMHYIO CUTYAIHIO U BRIPAOOTATh
«3anura KelicoB MUHU-TPYIIIAX». peleHue, a Takxke padoTars ¢ HH(HOPMAILIMOHHBIMU

69 [IpakTuueckas paboTta Ne21. HMCTOYHMKAaMHU. B UTOre MpOBOAUTH OLIEHKY MPEUIOKEHHBIX
Pemenune keiic-3amay  1mo  TeMe aJITOPUTMOB U BBIOUPAIOT JIYUIIMHA B KOHTEKCTE
«VICTOUHUKH dHEPTrUm». MIOCTaBJIEHHOM MTPOOJIEMBI.

70 [Ipaktnyeckas  pabora  Ne22.

«3amura KencoBy.
71 Jugphepenyuposannuiii 3auem PackppiBaTh CMBICT N3y4aeMbIX TOHSATUH (BBIACTSATH UX
72 Hugppepenyuposanniiii 3auem XapakTepHble MPU3HAKN) U IPUMEHSTh 3TU NOHATHS MIPH

OIMMCAaHNM U3MEHEHUI BC€IICCTB, JJIsA 00BICHEHUS
OTACIBHBIX (1)3.I(TOB U SIBJICHUI. HpOBO)II/ITL BBIYUCICHUA 110
YPaBHCHUAM XUMHUYCCKUX peaKuHﬁ. PemraTs PaCUYCTHBIC
3aga4u 110 XMMHH..
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YYEBHO-METOJUYECKOE U MATEPHAJIBHO-TEXHUYECKOE
OBECIEYEHUE YYEBHOM JUCHUIIUHBI XUMMSI

TpeboBaHMsi K MUHUMAJIBLHOMY MATEPHAJIBLHO-TEXHUYECKOMY 00ecIiedeHn 0

Jljis peanuzanuy IporpaMMbl JTUCITUTUIMHBI TOJKHBI OBITH TPETYyCMOTPEHBI CICIYIOIIHIE
CrierMaabHbIC IOMEIIECHHUS: YIeOHbIH KAOMHET XUMUH W/UITH Y4eOHOM XMMUYECKOH J1abopaTopHH.
OddexTuBHOCTh MpenojaBaHus  O0MIEOOpa30BATEIBHON  TUCIUILTHHBI
«XuMUs»  3aBUCHT OT HAJIU4YUS COOTBETCTBYIOIICTO  MaTePUAIbHO-TEXHUYECKOTO
OCHAameHHUs. JTO OOBSICHSIETCS OCOOCHHOCTSAMH JTUCIUIUIMHBI, B TIEPBYK oOdYepenb, &
AKCIEPUMEHTAIBHBIM  XapaKTepOM, IIHPOKUM CIHEKTPOM NPUMEHEHUS ¢ TPAKTUYCCKOU
3HAYUMOCTBIO. PekoMeHayeMoe MaTepHaabHO-TeXHHUYECKOe oOecreueHue KaOMHeTa XUMHUU U
XHUMHAYECKON J1a00paTopuu BKIIIOYACT: CIHEIHATM3UPOBAHHYIO MEOENIb M CHUCTEMbl XpaHCHU,
TEXHUYECKUE W JJICKTPOHHBIC CPEJCTBA OOYYCHHsS, JIEMOHCTPAIIMOHHBIC Y4eOHO-HATIISITHBIE
nocoOus, JIEMOHCTPAIMOHHOE O0OpyAOBaHHE M MPHOOPHI, JTa0OPATOPHO-TEXHOJIOTHUYECKOE
o0opynoBaHue, J1a0OPAaTOPHYI0 XUMHUYECKYIO TOCYQy, Mojenu (00BbeMHBIE H ILIOCKHE),
HATypaJbHbIE 0OBEKTHI (KOJUICKIINN, XUMHUECKUE PEAKTHBBI), 000PYI0BaHUE JTAOOPaHTCKOU.

Crneunajan3upoBaHHasi Me0eJb M CUCTEMbI XpPaHEHUs
1 | Cron nabopaTopHBIN 1€MOHCTPAIIMOHHBIN (C 3aIIUTHBIM, XUMOCTOUKUM M TEPMOCTOUKUM
MMOKPBITHEM, PAKOBUHOM, IMOJIBOJIKOM M OTBEJICHUEM BOJbl, CAHTEXHUKOM,
ANEKTPUYECKUMU PO3ETKAMHU, aBTOMATAMU aBAPUMHOTO OTKIIIOYCHHSI TOKA)
2 | Cron nabopaTtopHbBIH IEMOHCTPAIIMOHHBIHN ¢ HAJICTPOUKOH (C 3aIIUTHBIM, XHMOCTOUKUM U
TEPMOCTOMKUM MOKPBITHEM)
3 | Cron yueHn4eckuil 1abopaToOpHbBIN, PEeryIupyeMblid IO BHICOTE (C 3aIUTHBIM,
XUMOCTOUKUM M TEPMOCTOMKUM MOKPBITUEM, PAKOBUHOM, OOPTUKOM I10 HAPYKHOMY
Kparo, IOJIBOAKON U OTBEJICHUEM BOJIbI, U CAHTEXHUKOM )/CTON YUYCHHUECKUH,
peryaupyemMblii 110 BEICOTE (TPHOOPETAETCS TOIBKO MPU HATUYHUH CIICIIMAIEHOTO
71a00paTOPHOTO OCTPOBHOI'O CTOJIA) (1O KOAUYECMBY 00yUarouuxcs)
4 | Cryn ydyeHUUECKUH (1o Koauuecmasy o0yuaoumuxcs)
OrueTrymmrenb
6 | Hocka knaccHasi/PenbcoBasi cucTema ¢ KJIacCHON M MHTEPAKTUBHOW JTOCKOU
(mporpammHoOe obecrieueHne, MPOEeKTOP, KPETIeHUsI B KOMIUIEKTE )/ HHTEPaKTUBHOM
MaHeJbI0 (MporpaMMHOE 00ecrieueHne B KOMILIEKTE)
7 | Crou ¢ suKaMu JJIsl XpaHEHUs/TyMOo# (pabouee mecmo npenodasameisi)
8 | Kpecno odpuchoe (pabouee mecmo npenooasamesnsi)

W

9 | Jocka npoOkoBasi/Jlocka MarHUTHO-MapKepHast

10 | Cucrema (yCTpOMCTBO) JJIsl 3aTEMHEHUSI OKOH

11 | HIkad BBHITSHKHOM MaHOPaMHBIN

12 | lllxad nns xpaHeHust yaeOHbIX TOCOOUI

13 | Anteuka yHUBepcaabHas JJIsl OKa3aHUs IEPBOM METUIIMHCKOM MTOMOIIA

TexHuyeckue cpeacraa

1 | MHOroyHKIMOHAIBHOE YCTPOUCTBO/TIPUHTED

WHTepakTUBHBIA TPOrpaMMHO-aINapaTHBIN KOMITJIEKC MOOMIBHBINA MIIM CTAIlMOHAPHBIN
(mporpammHOe obecrieueHre, MpoeKTop, KperieHue B KomiuiekTe )/PenbcoBas cucrema ¢
KJIACCHOW ¥ MHTEPAKTUBHOM TOCKOH (MMporpaMMHOE 00ecriedeHue, MPOEKTOP, KperjieHne
B KOMILJICKTE )/ MHTEPAaKTUBHON MaHEJbIO (MMporpaMMHOE obecrieueHHe B KOMILIEKTE)

3 | IlepcoHasIbHBIN KOMITBIOTED C TEpUPEepUeit/HOYTOYK (JIMIIEH3MOHHOE TPOrpaMMHOE
oOecnieueHure, 00pa3oBaTeIbHbI KOHTEHT U CUCTEMA 3alUThI OT BPEAOHOCHON
uHpopMaIuy, porpaMMHoe o0ecrieyeHue It uppoBoii 1abopaTopu, ¢
BO3MOKHOCTBIO OHJIAliH-0IIPOCa)
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DJIEKTPOHHBIE CPEACTBA 00yYeHUs!

1 | Dnexrponnsie cpeacTa o0ydueHus/MaTepakTuBHBIC TOCOOU s/ OHIAMH-KYPCHI (10

paszoenam paboueri nPoOSPAMMbl)
JleMOHCTpallMOHHBIE y4eOHO-HATJISAIHbIE TOCOOU

1 | CioBapu, CipaBOYHUKH, SHIUKIONEAUS (10 XUMUYECKUM HAYKAM)

2 | KoMIIekT mopTpeToB BETUKUX XUMHKOB

3 | [locoOus HATISATHOM SKCIIO3UITHN

4 | Ilepuoauueckas cucrema xumudeckux snemMeHToB J[.M. Menneneesa

Crnenmnanu3npoBanHas Me0Oesb M CHCTeMbl XpPaHEHHs 1JIsl XMMHYecKo# JJabopaTopun

1 | JJaGopaTopHbIii OCTPOBHOM CTOJ (IBYXCTOPOHHHH, C 3alITUTHBIM, XUMOCTOMKHUM U
TEPMOCTOMKUM MOKPBITUEM, HAJICTOIBEM, C MTOACBETKOMN U 3JIEKTPUUECKUMU PO3ETKAMU,
MOJABOJIKOM M OTBEJICHUEM BOJIbl, U CAHTEXHUKOM)

2 | Ctyn nabopaTOpHBIH, PEryIHPYEMBI IO BHICOTE

3 | Cron 1abopaTOpHBIN JEMOHCTPAIMOHHBIN (C 3aITUTHBIM, XHMOCTOHKHAM M TEPMOCTOUKIM
MIOKPBITUEM, PAKOBUHOM, TOJIBOAKON U OTBEIEHUEM BOJIbI, CAHTEXHUKOM,
NIEKTPUYECKUMU PO3E€TKaMHU, aBTOMaTaMu aBapUMHOI0 OTKJIIOUEHUS TOKA)

4 | Cron nabopaTopHbIil IEMOHCTPALIMOHHBIN C HAJCTPONKOM (C 3aIUTHBIM, XUMOCTOHKUM U
TEPMOCTOMKUM HOKPBITHEM)

5 | Ctox ¢ smuKaMu 17151 XpaHeHUs/ TyMOon

6 | Kpecno oducnoe

7 | Oruerymmrenb

JleMoHCcTpanuoHHOe 000py/A0BaHHE U NPUOOPHI 1JIs1 KaONHeTa U J1abopaTopuu

1 | Becol anextponnbie ¢ USB-nepexoaHukom

2 | CToauk NoaObEMHBIH

3 | Uenrpudyra nemoHCcTparimoHHAS

4 | IITtaTuB NEMOHCTPALIMOHHBIN

5 | Anmapar ai NpoBeACHUS XUMUYECKUX peaKui

6 | Anmapar Kunma

7 | OBouomMeTp

8 | N'openka yHuBepcanbHast

9 | IIpubop A WILTIOCTPALIMK 3aBUCHUMOCTH CKOPOCTH XUMHUYECKHUX PEAKIMI OT YCIOBHM
OKpYXKaroIeH CpeJibl

10 | HaGop st 2eKTpoau3a JeMOHCTPAIIMOHHBIHA

11 | ITpubop Asst ONBITOB IO XMMHUU C HJIEKTPHUUECKUM TOKOM (J1a00paTOpHBbIiT)

12 | [Ipubop 11 OKUCIEHUS CIUPTA HaJ MEIHBIM KaTalu3aTOPOM

13 | ITpubop A MOTy4YEHUs raloN10aIKAHOB JEMOHCTPAlMOHHBIN

14 | ITpubop Asist MOTy4YEHUs! pACTBOPHUMBIX BELIECTB B TBEPJIOM BH/IE

15 | YcranoBka Ju1st QUIBTPOBAHUS MOJT BAKYYMOM

16 | [Ipubop 11 onpeneneHus: coctaBa Bo3Iyxa

17 | T'a30aHanu3aToOp KUCIOPOIa U TOKCUYHBIX T'a30B ¢ HU(POBON MHIMKAIIUEH MTOKa3aTenei

18 | [Ipubop A WILTIOCTPALIMY 3aKOHA COXPAHEHUS MACChI BEILIECTB

19 | YcraHoBKa /17151 IEPETOHKH BELIECTB

20 | bapometp-anepoun

21 | HaGop 1st u3y4eHusi BOJOPOAHOMN SHEPreTHKH

22 | pH-MetpsI (Oononnumenvhoe sapuamuernoe 060pyoosanue)

JlaGopaTopHO-TeXHOJI0TrHYecKOe 000py10BaHue /1Jisl KaOUHeTa U JJabopaTopuu

1 | IIpubop At moxydeHus ralou10aJIKaHOB U CJIOXKHBIX A3(PHPOB JTa00OPATOPHBIHA

2 | Konbonarpesaresnb

3 | DuekTporuinTKa

4 | bans kKoOMOMHUpPOBaHHasK JTabOpaToOpHas

38



5 | Becsl 1u1s Chllly4rX MaTepuagoB

6 | IIpubop mis mosy4eHus ra3oB

7 | CnuproBka gabopaTopHas

8 | MarnuTHas Memanka

9 | Muxkpockor u(ppoBoil ¢ pyKOBOACTBOM MOJIb30BaTENS U TOCOOUEM IS yUalluXcs

10 | HaGop niist YUCTKHA ONTHKH

11 | HaGop mocy/sl 715l peakTHBOB

12 | HaGop mocy /bl ¥ IPUHAICKHOCTEH 1 pabOTHI C MaJIbIMU KOJIMYECTBAMU BEIIIECTB

13 | HaGop npuHaies)xHOCTEN JIsI MOHTaXa MPOCTEHIIIMX MPUOOPOB O XUMHH

14 | HaGop mocyab! 1 NpUHAATISKHOCTEH U3 IpONHIeHa (MUKPOIabopaTopus)
JlabopaTopHasi XumMHu4ecKas Mocyaa s KabuHeTra u JadopaTropuu

1 | KoMIuiekT ko6 1eMOHCTPAaMOHHBIX

2 | Habop npoOoK pe3nHOBBIX

3 | Ilepexon CTEKISTHHBIN

4 | IIpobupxka Bropua

5 | Ilpobupka nByxKoJjieHHas

6 | CoenMHHUTEINb CTCKIISTHHBIN

7 | 3axuM BUHTOBOM

8 | 3axxum Mopa

9 | lllma"r CMIIMKOHOBBIA

10 | KoMIuIeKT cTekIssHHOM MocyAbl Ha Huthdax JeMOHCTPALMOHHBIH

11 | Jo3upyrtoliiee ycTpoMcTBO (MEXaHUUYECKOE)

12 | KomruiekT u3aenuii u3 kepamuku, hapdopa u dasaca

13 | KomrutekT stoxek haphopoBbIX

14 | KoMIuieKT MEpHBIX KOJIO Majoro oobema

15 | KoMmuiekT MepHBIX K0JI0

16 | KoMniekT MEpHBIX [UJIMHIPOB MIACTUKOBBIX

17 | KOMIUIEKT MEpHBIX IUITUHAPOB CTEKIISTHHBIX

18 | KoMIIIEKT BOPOHOK CTEKJISIHHBIX

19 | KomMmniekT nuneTok

20 | KoMIIeKT cTakaHOB TIACTHKOBBIX/CTEKIISTHHBIX

21 | KoMIekT cTakaHOB XUMUYECKUX MEPHBIX

22 | KOMIUIEKT CTaKaHYMKOB JUIS B3BEIIINBAHUS

23 | KOMIIIEKT CTYNOK C NECTUKAMU

24 | Habop mmareneii

25 | HaGop nuHIEeTOB

26 | HaGop uamek [lerpu

27 | TpyOxa cTexiastHHas

28 | Dkcukarop

29 | Yama kpucTauid3alioHHas

30 | Iumel TUTEeIbHBIC

31 | broperka

32 | Ilpobupka

33 | banka noj peakTUBBI MOJIUATUIICHOBAS

34 | banka moJ1 peakTUBBI CTEKJISIHHAS U3 TEMHOTO CTEKJIa C MPUTEPTOM MPOOKOH

35 | Habop CKIISIHOK ISl pacTBOPOB PEaKTUBOB

36 | ITamouka cTekIsTHHAs

37 | ltaTuB ans npoOUpoK

38 | KoMIuieKT cpeacTB isl MHAWBUIY ATbHOM 3aIUThI
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39 | KoMIUIEKT TEPMOMETPOB
40 | CymniibHas IaHelb I TOCY/IbI
41 | ®unbTpoBanbHas Oymara/puiabTpbl OyMaxkHbIE (00NnOIHUMENbHOE 86APUAMUBHOE
0bopyodosanie)
Mopaenu (00beMHBIE U IJIOCKHE), HATYPaJibHbIe 00beKThI (KOJJIEKIIUN, XMMUYeCKUe
peaKTHBBI) Il KAa0MHeTA U J1a00paToOpuu
KomMruiekT Mozeneit KpucTauIndyecKuX pereTok
Mogens MoseKyIbl Oerka
HaGop ni1st MoienmupoBaHust CTpOSHHSI HEOPTaHUYECKUX BEIIECTB
Habop st MoenupoBaHus CTPOSHHS] OPraHUYEeCKUX BEIIECTB
HaGop nmst MoienMpoBaHusi CTPOSHUS ATOMOB M MOJIEKYJT
Habop m1st MogenupoBaHus 3JIEKTPOHHOTO CTPOSHHSI aTOMOB
KommiekT komnekuuit
KoMIekT XuMHIeCKUX peakTHBOB
O6opynoBanue 1a00paHTCKOI KAOMHETAa XMMHUU
Crout ¢ SmuKamMu J1sl XpaHEHUsH/ TyMOOi
Kpecno oducHoe
Cton nabopaTopHbIA MOCUHBIH
CymmnpHasi maHenb AJIs MOCY /b
Ikad mist xpaHeHUs yIeOHBIX TOCOOHIA
kad n1st XpaHeHUsT XUMUYECKUX PEAaKTHBOB
Hlkad nst xpaHeHus 1a00paTOPHOI MOCYAbI/IPUOOPOB
[Ika¢ BHITSKHON
JlabopaHTCcKHii CTON
Cryn 1abopaTOpHBIiA, PETyIUPYEMBIN IO BBICOTE
DNEeKTPUIECKUN aKBaJUCTHUILIATOD
Hlkad cymmabHbIIT
Pe3uHoBBIE MEpUaTKn
KommuiekT epiueit st MbIThs JJAOOPaTOPHOU MOCYIbI
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Nudopmanuonnoe odecneyenne peaan3anny NporpaMmsbl

Jnsa peanu3zanuy MPOTrpaMMbl AUCHMILTUHBI OWONMOTEUHBIM (QOHI 00pa3oBaTENbHOM
oprann3anvi J0JKCH UMETh IICYAaTHBIC 1508503051 QJICKTPOHHBIC yLIC6HI/IKI/I u pa3pa60TaHHLIe B
KOMIUIEKTE C HUMH Yy4eOHble mocoOus (TMpH HATMYUH), JOMYIICHHBIE K HCTIOIh30BAaHHUIO TPU
peanu3anuu  00pa3oBaTEIbHBIX MPOTPAMM CpeAHEro Mpo¢eCcCHOHAIBHOTO 00pa30BaHMs,
peann3yeMbIx Ha 0a3e OCHOBHOTO OOIIeT0 00pa3oBaHusl.

HpI/I panrsanun nporpaMmbl AWUCHHUILIMHBI BO3MOKHO HMCIIOJIB30BAHUE JJICKTPOHHBIX
00pa3oBaTeNbHBIX PECYPCOB, JOMYIIEHHBIX K HCIOJIb30BAaHHUIO TIPU peaIn3aluyu 00pa3oBaTeIbHbIX
MIPOrpaMM CpeHEro 00IIero 0Opa3oBaHusl.
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KOHTPOJIb U OIEHKA PE3VYJIBTATOB OCBOEHU:A
OBIIEOBPA3OBATEJbHOMN JUCHUILJIAHBI

KoHTpons M ouLeHKa pe3yJabTaTOB OCBOEHHUS 0011e00pa30BaTeIbHON JUCLUILIMHEI
PacKpBIBAIOTCS Yepe3 TUCHUIUTMHAPHBIE PEe3YJIbTaThl, HAIIPABICHHbBIE HA (OPMHUPOBAHKUE OOIIMX
1 Mpo(hecCHOHANBHBIX KOMIIETEHIIMH 1O pa3jenaM U TeMaM COJEp)KaHus yueOHOTo MaTepHara.

Oomas/nmpodeccuonabHas Tun oneHoYHBIX
Hl pod Pa3nen/Tema ! "
KOMIETeHI U MepONPUSITHI

OK 01. Beibupats criocoObl peneHus Tema 1.1-1.7
3a/1a4 MpoheCCHOHATHHOM IESITEIIBHOCTH Tema 2.1,2.2
IIPUMEHUTEIBHO K Pa3JINYHbIM KOHTEKCTaM | Tema 3.1

Tema 4.1 TectupoBanue
Tema 5' 1-5.4 VCTHBII ompoc
Teuma 6.1 ) Perienre pacuéTHBIX 3a1a4
Tema 7'1 Habmonenue 3a xogom
Tema 8.1 BBITIOJIHCHUS TIPAKTUKO-
OpPUEHTUPOBAHHBIX 3aJaHUI
OK 02. Mcnionb30BaTh COBPEMEHHbBIE Tema 1.2, 1.4, Hp e ap - e
TaBJICHU
CpelICTBa MOUCKa, aHAJIU3a U 1.6,1.7 pel
i Te Tema2.1.2.2 pe3yabTaToB
prperanuu HHGOpMaIiu, U ema 2.1, 2.
MPAKTUYECKUX U
MH(POPMAIIMOHHBIE TEXHOJIOTUH JIIS Tema 4.1, 4.2
. J1a00paTOPHBIX pabOT
BBITIOJTHCHUS 33124 MTPOPECCUOHATBHOU Tema 5.2-5.4
CATENBHOCTH Tema 6.1 [IpoBeneHne XuMHUYECKOTO
Tema 7'1 IKCIICPUMEHTA
Tema 8.1 Brmonaenue
OK 04 Tema 1.7 KOHTPOJIbHBIX
D} PeKkTHBHO B3aMMOIEHCTBOBATH U Tema2.1,2.2 pabor no
aboTaTh B KOJUIEKTHUBE U KOMaH/IE Tema4.1,4.2 PASHEIEM AMCTIITLIHHE
p A Tera 5.2.5.4 OIeHKa CAMOCTOSITENBHO
Tema 6'1 ) BBINIOJIHEHHBIX 3aJaHUN
Tema 7'1 3ammura penieHus Keic-
Tema 8'1 3aja4 (¢ yuetom Oyymieit
> poeCCUOHATBHOM
OK 07. ConelicTBOBaTh COXpaHEHHUIO Tema 1.7 pod
N NEeSITEIbHOCTH)
OKpY’Karollle cpenpl, Tema 5.1 BhIMOHeHNE 3a1aHHi
pecypcocOepekeHnIo, MPUMEHSTh 3HaHus | Tema 8.1 N
MIPOMEXYTOYHON
00 M3MEHEHUU KJIMMaTa, IPUHIUIIBI
aTTecTaluu

OepeKJIMBOTO MPOU3BOJICTBA, 3PPEKTUBHO
J€MCTBOBATh B UPE3BbIYANHBIX CUTYAIMSIX
HKH
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Ky3bmenko, B. 1. Tepenunna u ap. «Xumus. YrinyoneHHslid ypoBeHnby». 11 kinace / B. B. Epemun,
A. A. lpo3nos, . B. Epemuna, B. 1. Maxonuna, O. FO. Cumonoga, 3. FO. Kepumos. — M. :
Hpoda, 2018. — 339 c. : n.

HNHuTepHeT-pecypcsl

www.pvg.mk.ru(omumnuana «I[lokopu BopoOreBbl ropsn»).
www.hemi.wallst.ru(OGpa3oBaTenbHBbIi cait TUTST [IKOJIEHUKOB XUMHS).
www.alhimikov.net(O6pa3oBaTeabHBIN CAUT 715 IIIKOJIBHUKOB).
www.chem.msu.su(9aekTpoHHas OMOINOTEKA O XUMUN).
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http://www.pvg.mk.ru/
http://www.hemi.wallst.ru/
http://www.alhimikov.net/
http://www.chem.msu.su/

www.enauki.ru(MHTEpHET-U3JaHuE TUTST YUUTEICH «EctecTBeHHBIC
www. lseptember.ru(mMeToauueckas razera «llepBoe ceHTIOPs»).
www.hvsh.ru(kypHan « XuMus B IIKOJIE»).

www.hij.ru(GkypHan « XuMuUs U )KH3HbY).

www. chemistry-chemists. com(3JeKTpOHHBIN KypHAT « XUMUKH U XUMHUS» ).

HayKn»).
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http://www.enauki.ru/
http://www.1september.ru/
http://www.hvsh.ru/
http://www.hij.ru/

